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Coverage 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical re- 
ports and patent applications originated by the U.S. De- 
partment of Energy, its laboratories, energy centers, 
and contractors, as well as theses and conference pa- 
pers and proceedings issued by these organizations in 
report form. Audiovisual materials, computer media 
(magnetic tapes, diskettes, etc.), and engineering draw- 
ings are included in this definition. ERA also covers 
other energy information prepared in report form by fed- 
eral and state government organizations, foreign gov- 
ernments, and domestic and foreign universities and 
research organizations, provided that the full text of the 
document has been received by OSTI. Foreign report 
information is obtained through the International Energy 
Agency’s 14-nation Energy Technology Data Ex- 
change, the International Atomic Energy Agency’s Inter- 
national Nuclear Information System, or nation-to-nation 
agreements. The purpose of this publication is to an- 
nounce documents produced or obtained by DOE that 
are not so readily available as journal articles, books, or 
patents. Please note that beginning with the January 
1991 issue, ERA does not cover nonreport literature. 


Scope 


The scope of ERA encompasses DOE’s research, de- 
velopment, demonstration, and technology programs 


resulting from its broad charter for energy sources, sup- 
plies, safety, environmental impacts, and regulation. 


The citations presented in ERA are available for online 
searching as records within the Energy Science and 
Technology Database (EDB). The current-year records 
are available on the Integrated Technical Information 
System (ITIS). 


Availability 


DOE and DOE contractors who have OSTI deposit ac- 
counts can obtain ERA (regular issues and annual in- 
dexes) from the Office of Scientific and Technical Infor- 
mation, P.O. Box 62, Oak Ridge, TN 37831, Attention: 
Information Services. For further information, call 
(615)576-8401. ERA is also available at authorized 
GPO Depository Libraries. (List is provided on the in- 
side back cover.) 


ERA (regular issues and annual indexes) is available to 
the public on a subscription basis from the Superinten- 
dent of Documents, U.S. Government Printing Office, 
Washington, D.C. 20402. 


Managing Editor, Doris M. Henline 
Technical Editor, Robert W. Rutkowski 





Information Sources 


The citations presented in Energy Research Abstracts are a subset of the worldwide energy information provided 
to the Office of Scientific and Technical Information (OSTI) through exchange agreements with foreign sources 
and through exchanges or contracts with U.S. organizations. 


The Energy Technology Data Exchange (ETDE) 
was established by the International Energy Agency to 
promote cooperation among members in conducting 
appropriate energy-related research and development 
programs through the development of a formal central 
information sharing system. In accomplishing the ob- 
jectives of the ETDE, members select, abstract, and 
index relevant research information published in their 
countries in accordance with Exchange standards. 
OSTI serves as the central receiving and processing 
center for this information, which it then disseminates 
to national centers in the participating countries. The 
following countries are currently members of the 
ETDE: 
Canada 
Denmark 
Finland 
France 


The Netherlands 

Norway 

Spain 

Sweden 

Federal Republic of Switzerland 
Germany United Kingdom 

Italy United States 

Japan 


The International Nuclear Information System 
(INIS) was established to promote the exchange of 
information on nuclear science and technology. Its op- 
eration is similar to that of the ETDE, with the INIS 
Secretariat being located in Vienna, Austria. Currently, 
79 countries and 15 international organizations are 
members of INIS. OSTI serves as the INIS national 
center for the United States. 


In the exercise of its rights and responsibilities under 
the agreements to which it is a party, the Office of 
Scientific and Technical Information both re- 
ceives information from the above sources and sub- 
mits U.S.-produced information to them. In addition to 
materials generated by the Department of Energy, 
this U.S.-produced information is gathered from other 
government agencies as well as under contract with 
private information processing companies. All input is 
computer processed and entered into a database for 
online retrieval. The database serves as well for the 
production of numerous OSTI publications. 





How To Read A Citation 


The principal data elements included in these citations are: Sample Citations 


. Abstract number within volume. Report 

. Report number identification for report-type literature. ae 

. Title and subtitle (non-English title may appear in 184 
parentheses, if applicable). deuterium polarized gas target for application in storage rings]: 

. Author(s). First 10 names in the data record are printed, 4) Progress report. Haeberli, W. Phys. v/colaboration. lsaonaay o> 
then “et al.” is listed. Univ., Madison (USA). Dept, of Physics. [1989]. 12p. Sponsored by(12) 

. Author affiliation. Only first one is listed, in parentheses @) DOE Energy Research. DOE Contract FG02 


-88ER40438. Order 
after author(s) to which it applies. (ema DE89007246. Available from NTIS, PC AO3/MF A01 - (13) 


. Collaboration, if present. OSTI; GPO Dep. 
. Corporate author(s) identifying corporation responsible This paper briefly discusses the Wisconsin test facility for storage 
for document. cells; results of target tests; the new UHV... 
. Date of publication. If not known, a processing date is 
in brackets. Report Analytic 
. Number of pages or page range. Prices are based on 
total pages unless special pricing applies. — sieaethtallptcane a) Westen qnanges ta Re- 
. Language of document if non-English. 8) oe -_—. Correlation effects. Vainshtejn, A AN SSSR, Sener, (0) 
a Bi : 8) Fizicheskij Inst™1988. (In Ruséian). In Experimental and theoretical (0) 
ng eee een nO ene, Coen, physics. Collection. Order Number DE89780060. Available from NTIS 
a ee (US Sales Only), PC A03/MF A01; INIS. 
cept aati Kratkie Soobshcheniya po Fizike.; no. 6. 


: SILVER !ONS/energy-level transitions; XENON lONS/energy- 
- Secondary identifying number; may be a conference level transitions; CORRELATIONS; D STATES; E STATES... 
number. 


- Conference title, location, and date, if applicable. 54 (DOE/ER/60888-1-Vol.1, pp. 115-117) Investigation of air (@) 
. Order number. The “DE” order number may be used pollution in house due to use of various fuels. Luo, Dayu (Chengdu 


for ordering from NTIS or OSTI, as appropriate. The Sanitation (China)). Canada Mortgage and Housing Corp., Ottawa, ON 
"TI" prefix is valid only at OSTI. 44) (Canada). 1990‘(CONF-900724-Vol.1: IndoorAir'90: 5th international 5) 
. Sources of availability from which a copy of the docu- conference on indoor air quality and climate, Toronto (Canada), 29 Jul 
ment may be obtained; usually appear as abbreviations. - 3 aug 1990). In Indoor air '90: The fifth international conference on 
(See information on following page.) indoor air quality and climate. Volume 1: Final report. 786p. Order 
. Drop note or explanatory statement. Number DE90017786. Source: NTIS. .—_@) 
. Abstract. Air pollution in houses caused by combustion of coal is more 
. Subject descriptors. Listed only if no abstract or only a serious than that by combustion of natural gas and methane (primarily 
brief statement is included. by SO, and NO,). The gas concentration after cooking is higher than 
that before cooking, and it is higher in kitchen than in bedroom and 
outdoor. There were mutations in the extract from TSP in 30m? air in the 
bedroom, kitchen and outdoor, where coal and natural gas were used. 
The supernatant saliva activity of children whose family uses coal is 
significantly lower than that of pumping streams. 


94 (DOE/ER/40438-T1) [Development of a hydrogen and 





How To Order from the Availability Sources 


TO OBTAIN A REPORT 


Report literature, usually identified by an alphanu- 
meric identifier at the beginning of a citation, is avail- 
able from the sources listed in the citation (see ex- 
ample of element 2 on page iii). Often the sources are 
listed as abbreviations. Corresponding addresses are 
provided at right from which documents with these ab- 
breviations may be ordered. When "OSTI" is given, 
DOE and DOE contractors may order these docu- 
ments from OSTI. (However, check with your library 
or information organization which may require that or- 
ders go through them to OSTI.) OSTI prices are based 
on total pages unless special pricing applies. The pub- 
lic should order from NTIS or from one of the other 
agencies listed in the citation. NTIS price codes may 
continue to appear in some records. To expedite pro- 
cessing, an order form is provided in the back of this 
publication. NOTE: The order numbers provide quicker 
access for report ordering. Use the order number 
where possible. 


Superintendent of Documents 
Government Printing Office 
Washington, DC 20402 


Available for inspection or interlibrary 
loan at Government Printing Office 
regional depository libraries. 


Available only in microfiche. 

INIS Clearinghouse 

International Atomic Energy Agency 
P.O. Box 100, A-1400 

Vienna, Austria 


U.S. Department of Commerce 
National Technical Information Service 
5285 Port Royal Road 

Springfield, VA 22161 


U.S. Department of Energy 

Office of Scientific and Technical Information 
P.O. Box 62 

Oak Ridge, TN 37831 


Energy Science and Technology 
Software Center 

P.O. Box 1020 

Oak Ridge, TN 37831 





How To Use the Indexes 


Five indexes are provided for approaching the content of each issue of Energy Research Abstracts. Descriptions 


of entries in these indexes follow. 


Corporate Author Index 

The corporation, organization, or institution respon- 
sible for the issuance of the document is listed in this 
index. The entries are arranged alphabetically and 
provide the title and citation number of the reference. 
For example, the listing for the "Report" sample cita- 
tion would appear as shown at right. 


Personal Author Index 

Each author’s name listed on a document cited in this 
issue is indexed. An index entry provides title and 
citation number; for secondary and other names, a 
cross-reference is given to the primary author name 
where the full index entry is located. 


Subject Index 

This index lists the main subject descriptors assigned 
to each record by indexing professionals. A secondary 
or qualifier term is used where necessary to describe 
materials, objects, and processes. Document titles 
may be enhanced with additional informative phrases 
where necessary. An excerpt from this index appears 
at right. 


Contract Number Index 

DOE technical reports are listed by contract number. 
Each entry also provides the primary corporation or 
organization cited for that contract number. A typical 
entry is shown. 


Report Number Index 

Technical report literature is indexed by the alpha- 
numerical identifier of the report. Patent documents 
and conferences are included for convenience. Each 
entry lists the citation number, the source of availabil- 
ity of the document, an indicator of presence at a 
GPO depository library, order number, and distribu- 
tion category. A typical entry is: 


DOE/ER/40438-— 
ae 15:18494 NTIS, OSTI 


Wisconsin Univ., Madison (USA). Dept. of Physics 
[Development of a hydrogen and deuterium polarized gas 
target for application in storage rings]: Progress report, 
15:18494 (R;US) 
Wisconsin Univ., Madison (USA). Lab. of Genetics 
Organization of the R chromosome region in maize: Final 
progress report, June 1, 1983—May 31, 1986, 15:18255 
(R;US) 


Hadley, D.L., See Lee, A.D., 15:17651 

Haeberli, W., [Development of a hydrogen and deuterium 
polarized gas target for application in storage rings]: Prog- 
ress report, 15:18494 (R;US) 


HYDROGEN ISOTOPES 
See also DEUTERIUM 
HYDROGEN 4 
TRITIUM 
Neutron-Rich Isotopes 
Study on the strong neutron-rich nuclei of lightest elements, 
15:18686 (RA;SU;In Russian) 


FG02-88ER40438 Wisconsin Univ., Madison (USA). 
Dept. of Physics 
15:18494 DOE/ER/40438-T1 
FG02-88ER60664 Rogers and Associates 
Engineering Corp., 
Salt Lake City, UT (USA) 


E 1.99: DE89007246 





Subject Contents 


The subject content of Energy Research Abstracts is arranged as shown below. The two-digit and four-digit category numbers 
printed here illustrate the category number assignment used in the database records.* The following list includes all of the 38 first- 
level and the 313 second-level categories. Because each issue of ERA publishes citations only for those documents announced 
during the past semimonthly period, some subject categories may not be present in every issue. 


Numerical Listing of Categories 


COAL LIGNITE, AND PEAT Waste Management 50 Safeguards, Inspection, and 


Preparation 

Processing 

Products and By-Products 

Properties and Composition 

Waste Management 

Environmental Aspects 

Reserves, Geology, and 
Exploration 

Mining 

Transport, Handling, and 
Storage 

Combustion 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Legislation and Regulations 


PETROLEUM 

Reserves, Geology, and 
Exploration 

Drilling and Production 

Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion 


NATURAL GAS 

Reserves, Geology, and 
Exploration 

Drilling, Production, and 
Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 


Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion 


07 


OIL SHALES AND TAR 

SANDS 

Reserves, Geology, and 
Exploration 

Drilling, Fracturing, and 
Mining 

Oil Production, Recovery, and 98 
Refining 

Properties and Composition 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Combustion 


NUCLEAR FUELS 09 

Reserves, Exploration, and 
Mining 

Feed Processing 

Uranium Enrichment 

Fuels Production and 
Properties 

Spent Fuels Reprocessing 

Transport, Handling, and 
Storage 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Health and Safety 


Accountability 
Legislation and Regulations 


ISOTOPE AND RADIATION 

SOURCE TECHNOLOGY 

Physical Isotope Separation 

Radiation Sources 

Isotopic Power Supplies 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Regulation and Licensing 


HYDROGEN 

Production 

Storage, Transport, and 
Handling 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Products and By-Products 

Properties and Composition 

Environmental Aspects 

Waste Management 

Legislation and Regulations 

Combustion 


BIOMASS FUELS 

Resources 

Production 

Processing 

Properties and Composition 

Combustion 

Economic, Industrial, and 
Business Aspects 

Transport, Handling, and 
Storage 

Environmental Aspects 

Health and Safety 

Legislation and Regulations 

Waste Management 

Products and By-Products 


“The numerical subject category scheme is used in the storage, retrieval, and manipulation of bibliographic information entered into DOE’s 


data systems. Categories and definitions for the complete set of six-digit numbers are given in ETDE/PUB--1-R2, International Energy: Subject 
Categories and Scope. 


vi 








SYNTHETIC FUELS 

Production 

Properties and Composition 

Combustion 

Transport, Handling, and 
Storage 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Products and By-Products 


HYDRO ENERGY 
Resources and Availability 
Site Geology and 
Meteorology 
Plant Design and Operation 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Power-Conversion Systems 
Health and Safety 


SOLAR ENERGY 
Resources and Availability 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Solar Energy Conversion 
Photovoltaic Power Systems 
Solar Thermal Power 
Systems 
Ocean Energy Systems 
Solar Thermal Utilization 
Solar Collectors and 
Concentrators 
Heat Storage 
Health and Safety 
Legislation and Regulations 


GEOTHERMAL ENERGY 
Resources and Availability 
Geology and Hydrology of 
Geothermal Systems 
Geothermal Exploration and 
Exploration Technology 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Products and By-Products 
Geothermal Power Plants 
Geothermal Engineering 
Direct Energy Utilization 


Geothermal Data and 
Theory 

Health and Safety 

Waste Management 


TIDAL AND WAVE 

POWER 

Resources and Availability 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Tidal Power Plants 

Wave Energy Converters 

Health and Safety 


WIND ENERGY 

Resources and Availability 
(Climatology) 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Wind Energy Engineering 

Health and Safety 


FOSSIL-FUELED POWER 

PLANTS 

Power Plants and Power 
Generation 

Waste Management 

Health and Safety 

Environmental Aspects 

Economic, Industrial, and 
Business Aspects 

Legislation and Regulations 


NUCLEAR POWER 

REACTORS AND 

ASSOCIATED PLANTS 

Power Reactors, 
Nonbreeding, 
Light-Water Moderated, 
Boiling Water Cooled 

Power Reactors, 
Nonbreeding, 
Light-Water Moderated, 
Nonboiling Water Cooled 

Power Reactors, 
Nonbreeding, Graphite 
Moderated 

Power Reactors, 
Nonbreeding, 
Otherwise Moderated 
or Unmoderated 

Power Reactors, Breeding 

Power Reactors, Mobile, 
Propulsion, Package, and 
Transportable 


Regulation and Licensing 
Economics 
Process Heat Reactors 


NUCLEAR REACTOR 

TECHNOLOGY 

Theory and Calculation 

Components and 
Accessories 

Fuel Elements 

Control Systems 

Environmental Aspects 

Research, Test, Training, 
Production, Irradiation, 
Materials Testing Reactors 

Reactor Safety 


POWER TRANSMISSION 

AND DISTRIBUTION 

Power Systems 

Power System Networks, 
Transmission and 
Distribution 

Power Transmission Lines 
and Cables 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 


ENERGY STORAGE 

Magnetic 

Compressed and Liquefied 
Gas 

Capacitor Banks 

Flywheels 

Thermal 

Chemical 

Batteries 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 


ENERGY PLANNING AND 

POLICY 

Energy Analysis and 
Modeling 

Economics and Sociology 

Environment, Health, and 
Safety 

Energy Resources 

Research, Development, 
Demonstration, and 
Commercialization 

Nuclear Energy 

Transport and Storage 





Heat Utilization 

Conservation 

Supply, Demand, and 
Forecasting 

Policy, Legislation, and 
Regulation 

Fossil Fuels 

Hydrogen and Synthetic 
Fuels 

Electric Power 

Consumption and Utilization 

Unconventional Sources 
and Power Generation 


DIRECT ENERGY 
CONVERSION 

MHD Generators 

EHD Generators 
Thermoelectric Generators 
Thermionic Converters 
Fuel Cells 

Miscellaneous Converters 


ENERGY CONSERVATION, 

CONSUMPTION, AND 

UTILIZATION 

Buildings 

Transportation 

Industrial and Agricultural 
Processes 

Municipalities and 
Community 
Systems 

Education and Public 
Relations 


ADVANCED PROPULSION 

SYSTEMS 

Internal Combustion 
Engines 

External Combustion 
Engines 

Electric-Powered Systems 

Hybrid Systems 

Flywheel Propulsion 

Vehicle Design Factors 

Emission Control 

Alternative Fuels 


ARMS CONTROL 

Policy, Negotiations, and 
Legislation 

Proliferation 

Verification 


MATERIALS 

Metals and Alloys 

Ceramics, Cermets, and 
Refractories 

Other Materials 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Inorganic, Organic, and 
Physical Chemistry 

Electrochemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 

Combustion, Pyrolysis, and 
High-Temperature 
Chemistry 


ENGINEERING 

Facilities, Equipment, and 
Techniques 

Heat Transfer and Fluid Flow 

Materials Testing 

Combustion Systems 

Mining and Underground 
Engineering 

Marine Engineering 

Power Cycles 

Components, Electron 
Devices and Circuits 

Nuclear Explosions 

PARTICLE ACCELERATORS - 

Design, Development, and 
Operation 

Beam Dynamics, Field 
Calculations, and lon Optics 

Auxiliaries and Components 

Storage Rings 


INSTRUMENTATION 57 
Radiation Instrumentation 01 
Radiation Effects on 
Instrument Components, 58 
Instruments, or Electronic 
Systems 66 
Well Logging Instrumentation 
Thermal Instrumentation 
Optical Instrumentation 
Geophysical and 
Meteorological 
instrumentation 
Miscellaneous 
Instrumentation 


MILITARY TECHNOLOGY, 

WEAPONRY, AND NATIONAL 

DEFENSE 

Chemical Explosions and 
Explosives 

Nuclear Explosions and 
Explosives 

Nuclear Explosion Detection 

Nuclear and Radiological 
Warfare 


Strategic Defense Initiative 
Chemical and Biological 


ENVIRONMENTAL 

SCIENCES 

Environmental Sciences, 
Atmospheric 

Environmental Sciences, 
Terrestrial 

Environmental Sciences, 
Aquatic 


BIOMEDICAL SCIENCES, 

BASIC STUDIES 

Behavioral Biology 

Biochemistry 

Cytology 

Genetics 

Metabolism 

Medicine 

Microbiology 

Morphology 

Pathology 

Physiological Systems 

Public Health 

Agriculture and Food 
Technology 


BIOMEDICAL SCIENCES, 

APPLIED STUDIES 

Radiation Effects 

Thermal Effects 

Chemicals Metabolism and 
Toxicology 

Other Environmental 
Pollutant Effects 


HEALTH AND SAFETY 
Real Accidents 


GEOSCIENCES 


PHYSICS 

General Physics 

Classical and Quantum 
Mechanics 

Techniques of General Use 
in Physics 

Cryogenics 

Particle Beam Production 
and Handling; Targets 

Other Aspects of Physical 
Science 

Physics of Elementary 
Particles and Fields 

General Theory of Particles 
and Fields 

Specific Theories and 
interaction Models; 
Particle Systematics 

Specific Interactions, 
Decays and Processes 





Properties of Specific 
Particles and Resonances 

Nuclear Physics 

Nuclear Structure 

Radioactivity and 
Electromagnetic 
Transitions (Excluding 
Fission) 

Nuclear Reactions and 
Scattering, General 

Specific Nuclear Reactions 
and Scattering 

Nuclear Mass Ranges 

Radiation Physics 

Atomic and Molecular 
Physics 

Theory of Electronic 
Structure of Atoms and 
Molecules 

Spectra of Atoms and 
Molecules and Their 
Interactions with Photons 

Collision Phenomena 


Experimentally Derived 
Information on Atomic 
and Molecular 
Properties 
Special Atoms and Molecules 
Physics of Condensed 
Matter 
Nuclear Techniques in 
Condensed Matter Physics 
Solid-State Plasma 
Interactions Between Beams 
and Condensed Matter 
Quantum Physics Aspects of 
Condensed Matter 
Superconductivity 
Superfluidity 
Other Topics in Quantum 
Fluids and Solids 
Direct Energy Conversion 


PLASMA PHYSICS AND 

FUSION 

Plasma Physics and Fusion 
Research 

Fusion Technology 


GENERAL 
AND MISCELLANEOUS 
01 Management 
02 Mathematics and Computers 
03 Information Handling 
04 Law 


CORPORATE AUTHOR INDEX 
PERSONAL AUTHOR INDEX 
SUBJECT INDEX 

CONTRACT NUMBER INDEX 
REPORT NUMBER INDEX 


ORDER NUMBER CORRELATION 


Alphabetical Listing of Categories 


ADVANCED 42 
PROPULSION 54 
SYSTEMS 

ARMS CONTROL 

BIOMASS FUELS 

BIOMEDICAL SCIENCES, 

APPLIED STUDIES 

BIOMEDICAL SCIENCES, 
BASIC STUDIES 

CHEMISTRY 

COAL, LIGNITE, AND 
PEAT 

DIRECT ENERGY 
CONVERSION 

ENERGY CONSERVATION, 
CONSUMPTION, AND 
UTILIZATION 

ENERGY PLANNING AND 
POLICY 

ENERGY STORAGE 


ENGINEERING 
ENVIRONMENTAL 
SCIENCES 
FOSSIL-FUELED POWER 
PLANTS 
GENERAL AND 
MISCELLANEOUS 
GEOSCIENCES 
GEOTHERMAL ENERGY 
HEALTH AND SAFETY 
HYDRO ENERGY 
HYDROGEN 
INSTRUMENTATION 
ISOTOPE AND 
RADIATION SOURCE 
TECHNOLOGY 
MATERIALS 
MILITARY TECHNOLOGY, 
WEAPONRY, AND 
NATIONAL DEFENSE 


NATURAL GAS 

NUCLEAR FUELS 

NUCLEAR POWER 
REACTORS AND 
ASSOCIATED PLANTS 

NUCLEAR POWER 
TECHNOLOGY 

OIL SHALES AND TAR 
SANDS 

PARTICLE ACCELERATORS 

PETROLEUM 

PHYSICS 

PLASMA PHYSICS AND 
FUSION 

POWER TRANSMISSION 
AND DISTRIBUTION 

SOLAR ENERGY 

SYNTHETIC FUELS 

TIDAL AND WAVE POWER 

WIND ENERGY 














Energy Research Abstracts 


01 COAL, LIGNITE, AND PEAT 


0103 Preparation 


32579 (DOE/FE-O0266P) Self-Scrubbing Coal™: An inte- 
grated approach to clean air: Comprehensive report to 
Congress, Clean Coal Technology Program. USDOE Assistant 
Secretary for Fossil Energy, Washington, DC (United States). Of- 
fice of Clean Coal Technology. Oct 1992. 41p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE93001270. Source: OSTI; NTIS; GPO Dep. 

A project proposed by: Custom Coals International. 

In response to the PON, 33 proposals were received by DOE in 
May 1991. After evaluation, nine projects were selected for award. 
One of the nine projects selected for funding is a project proposed 
by Custom Coals International (CCl) entitled “Self-Scrubbing Coal: 
An Integrated Approach to Clean Air.” This project will provide a 
commercial demonstration of the Custom Coal s Coal Cleaning 
(CCCC) process for producing Carefree Coal™ and Self Scrubbing 
Coal™, as well as full-scale burns of the products in coal-fired 
utility boilers. The Self- ing Coal™ project involves the con- 
struction of a 350 tons/hr advanced coal cleaning plant that will be 
designed with a unique blend of existing and new process steps. 
The Carefree Coal™ produced by this cleaning process will allow 
many utilities to achieve compliance with the Clean Air Act Amend- 
ments (CAAA) sulfur emissions requirements. Deep cleaning alone, 
however, cannot produce a compliance fuel from coals with high 
organic sulfur contents. In these cases, Self-Scrubbing Coal™ will 
be produced. Self-Scrubbing Coal™ is the same as Carefree 
Coal™ except that the finest fraction from the cleaning circuit is 
mixed with limestone-based additives and pelletized. These addi- 
tives react during combustion to remove an additional 70-80% of 
the sulfur remaining with the clean coal, thus achieving a total sul- 
fur removal of 80-90%. 


32580 (DOE/PC/89663-T7) Development of a Coal Quality 
Expert: Final technical progress report No. 8. CQ, Inc., Homer 
City, PA (United States). 16 Jun 1992. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC22-90PC89663. 
Order Number DE92040449. Source: OSTI; NTIS; GPO Dep. 

During the past quarter, Tasks 2, 3, 4, 5, and 6 were active. 
Data reduction continued for the characterization of raw coal sam- 
ples collected from five mines located in the Powder Basin in 
support of the Northern States Power (NSP) King test site. Four 
flowsheet tests were performed at the CQDC with the Pratt and Ut- 
ley coals as part of the coal cleanability characterizations being 
performed for the Alabama Power Company’s (APC) Gaston test 
site. Babcock and Wilcox (B&W) performed pilot-scale combustion 
testing of the baseline and alternate coals used for the full-scale 
test bums at Northern States Power's King Station. PSI Technology 
Company (PSIT) and the University of North Dakota's Energy and 
Environmental Research Center (EERC) continued to work under 
ABB/CE to develop the slogging and fouling models. Work contin- 
ued on the preparation of final test reports for the field tests 
performed at Public Service Oklahoma’s Northeastern Unit 4 and 
Mississippi Power Company’s Watson Unit 4, and plans and test 
schedules were developed for tests to be conducted later this year 
at Alabama Power Company’s Gaston Unit 5 and Duquesne Light 
Company's Cheswick Unit 1. Task 5 and 6 activities were directed 
at overall CQE program definition, development of the CQE soft- 
ware specification, completion of the Acid Rain Advisor (ARA), and 
continued formulation of CQE algorithms and submodels. All labo- 
ratory analyses required for the raw-coal characterizations of the 
Powder River Basin coals—collected in support of the NSP King 
test program—were completed. Coal cleanability tests were per- 
formed with the Pratt and Utley Seam coals obtained from the 
Pittsburg and Midway Coal Company in support of the baseline 
coal test performed at APC’S Gaston Unit 5. 


32581 (DOE/PC/89758-T13) Surface electrochemical con- 
trol for fine coal and pyrite separation: Technical progress 

report, April 1, 1992—June 30, 1992. Hu, Weibai; Huang, Qinping; 
Astle Bodily, D.M; Zhong, Tingke; Wadsworth, 
M.E. Utah Univ., Salt Lake City, UT (United States). [1992]. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-89PC89758. Order Number DE92040541. Source: 
OSTI; NTIS; GPO Dep. 

A series of fine coal kinetic tests were carried out on three coals. 
It was found that the rank of flotation rates for the three coals 
tested were: Upper Freeport > Pittsburgh No. 8 > Illinois No. 6. In 
the case of Pittsburgh No. 8, the contained coal-pyrite was found 
to float more slowly than the coal itself when xanthate was used as 
the collector. In kinetic modeling, first order kinetic models pro- 
duced large errors for long flotation times. It was found that a 
modified first order kinetic-model with slow and fast rate constants 
was appropriate for fine coal flotation. ey -R) 
versus t forms a straight line for the test conditions of this study. 
The Lai proportionality flotation model was found to apply from the 
start and extending over a very broad time range. 


32582 (DOE/PC/89781—11) A novel coal feeder for produc- 
tion of low sulfur fuel: Quarterly technical progress report, 
April 1—June 30, 1992. Khang, S.J.; Keener, T.; Lin, L. Cincinnati 
Univ., OH (United States). Coll. of Engineering. [1992]. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-89PC89781. Order Number DE92040445. Source: OSTI; 
NTIS; GPO Dep. 

In this project, a dual-screw feeder was designed and con- 
structed for desulfurization of coal before combustion. The key 
parts of this reactor are two screw tubes which are used to feed 
coal and calcined lime particles separately, the inner tube acting as 
a coal pyrolyzer and the outer tube acting as a desulfurizer with 
hot calcined lime pellets or other renewable sorbent pellets. The 
objective of this project is to study the feasibility of an advanced 
concept of desulfurization using the coal feeder. In this quarter, the 
following tasks have been performed: (1) Continued measurements 
of the organic sulfur content in the char which was produced from 
the pyrolysis process in the coal feeder, (2) Study of the combus- 
tion characteristics of the pyrolyzed products by using a combustor 
which is physically attached to the feeder system. Some prelimi- 
nary conclusions have been obtained: (1) Under the experimental 
conditions, the organic sulfur in Ohio No.8 coal is released in the 
form of H2S and 73.1% of the organic sulfur was removed in the 
dual-screw feeder reactor at a temperature of 475°C with the resi- 
dence time of 6 min. (2) The SO, emission from the combustor 
stack reduces as the coal feeder temperature rises, corresponding 
to the level of H2S release from the dual-screw feeder. 


32583 (DOE/PC/89789-T11) Control of pyrite surface 
chemistry in physical coal cleaning: Eleventh techni- 
cal progress report, March 1, 1992—May 31, 1992. Luttrell, G.H.; 
Yoon, R.H.; Richardson, P.R. Virginia Center for Coal and Minerals 
Processing, Blacksburg, VA (United States). [1992]. 27p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-89PC89789. Order Number DE92040448. Source: OSTI; 
NTIS; GPO Dep. 

With the development of microbubble flotation, flotation also 
shows considerable promise as a method for cleaning micronized 
coal to produce superclean and ultraclean fuels. One major goal is 
to use flotation, as a low-cost physical beneficiation process, to re- 
move pyrite from coal. However, this has proven to be a difficult 
task because often the pyrite contained in coal can be hydrophobic 
and reports to the froth. Previous studies have shown that pyrite, 
like other sulfide minerals, undergoes mixed potential electrochemi- 
cal reactions when immersed in an aqueous solution. Therefore, it 
is essential to understand the electrochemical behavior of pyrite in 
order to effectively reject pyrite from coal. In a previous report, it 
was shown that pyrite could be successfully rejected from several 
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coal samples by manipulating the solution potential with reducing 
and oxidizing reagents. Controlling the redox potential of flotation 
circuits offers a novel and very promising route for coal desulfuriza- 
tion by depressing the pyrite during flotation without adversely 
affecting the natural hydrophobicity of coal. However, much more 
work is needed to understand the mechanisms responsible for the 
natural flotation and electrochemical depression of pyrite to improve 
the effectiveness of this technique. During this report period, new 
work on using a particulate bed electrolyte composed of pyrite par- 
ticles was initiated so the flotation of pyrite could be determined as 
a function of potential without using chemical redox reagents. This 
technique will simultaneously provide information on the electro- 
chemical reactions taking place on the particulate bed electrodes, 
the flotation response, and any dissolved species in solution that 
have chromophores in the ultraviolet-visible region of the spectrum. 


32584 (DOE/PC/89908-T22) Engineering design and analy- 
sis of advanced physical fine coal cleaning technologies: 

technical progress report No. 11, April-June 1992. 
Gallier, P.W. Aspen Technology, Inc., Cambridge, MA (United 
States). 20 Jul 1992. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-89PC89908. Order Number 
DE92040661. Source: OSTI; NTIS; GPO Dep. 

The changes made to the Coal Cleaning Simulator during this 
period were mostly aimed at correcting problems found during the 
flowsheet validations. one modification was made to the washability 
interpolation. Prior to interpolation, the feed size distribution is pre- 
processed by a subroutine which resets the size intervals. That 
subroutine was changed to ensure that standard screen sizes be 
used for the size intervals, with only the topsize being the actual 
user specified size limit. This should prevent problems such as the 
size range being much wider than that provided by the user (previ- 
ously, this subroutine would add fine size intervals to the input size 
range, in some cases). Another change made was the modification 
of the heavy media cyclone water balance algorithm. Because of 
the internal calculations of both the amount of media and makeup 
water required, the water balance was not being made correctly in 
the case where a feed that was too dilute. The report writer for this 
modei was also modified in order to correctly label the material bal- 
ances reported. Other changes made were the addition of fifteen 
coals to the Coal Property Databank, and the referencing of utilities 
in the screen cost models for operating cost calculations. Finally, a 
number of problems had been reported for CCS cost models. 
These were related to discrepancies between UOS block sizing 
calculations and cost block sizing calculations, and utilities (horse- 


power requirement) calculations. The corrections were applied to 
the latest CCS version. 


32585 (DOE/PC/90166-T7) Pelletizing/resiurrying as a 
means of distributing and firing clean coal: Final quarterly 
technical progress report No. 7, January 1, 1992- March 31, 
1992. Conkle, H.N. Battelle Memorial Inst., Columbus, OH (United 
States). 9 Jun 1992. 177p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-90PC90166. Order Num- 
ber DE92019723. Source: OSTi; NTIS; GPO Dep. 

Work in this quarter focused on completing (1) the final batch of 
pilot-scale disk pellets, (2) storage, handling, and transportation 
evaluation, (3) pellet reslurrying and atomization studies, and (4) 
cost estimation for pellet and slurry production. Disk pelletization of 
Elkhorn coal was completed this quarter. Pellets were approxi- 
mately 1/2- to 3/4-in. in diameter. Pellets, after thermal curing were 
strong and durable and exceeded the pellet acceptance criteria. 
Storage and handling tests indicate a strong, durable pellet can be 
prepared from all coals, and these pellets (with the appropriate 
binder) can withstand outdoor, exposed storage for at least 4 
weeks. Pellets in unexposed storage show no deterioration in pellet 
properties. Real and simulated transportation tests indicate truck 
transportation should generate less than 5 percent fines during 
transport. Continuous reslurrying testing and subsequent atomiza- 
tion evaluation were performed this quarter in association with 
University of Alabama and Jim Walter Resources. Four different 
slurries of approximately 55-percent-solids with viscosities below 
500 cP (at 100 sec-') were prepared. Both continuous peliet-to- 
slurry production and atomization testing was successfully 
demonstrated. Finally, an in depth evaluation of the cost to prepare 
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pellets, transport, handle, store, and convert the pellet into Coal 
Water Fuel (CWF) slurries was completed. Cost of the pellet-CWF 
option are compared with the cost to directly convert clean coal fil- 
ter cake into slurry and transport, handle and store it at the user 
site. Findings indicate that in many circumstances, the pellet-CWF 
option would be the preferred choice. The decision depends on the 
plant size and transportation distance, and to a lesser degree on 
the pelietization technique and the coal selected. 


32586 (DOE/PC/90166-T7-App.) Pelletizing/reshurrying as a 
means of distributing and firing clean coal: Final quarterly 
technical progress report No. 7, Appendices. Battelle Memorial 
Inst., Columbus, OH (United States). 9 Jun 1992. 387p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC22- 
90PC90166. Order Number DE92019724. Source: OSTI; NTIS; 
GPO Dep. 

This volume contains appendices for: atomization test report; 
cost estimation model-pelletization material balance and 
equipment selection; cost estimation model-pelletization capital in- 
vestment estimates; cost estimation—pelletization operating cost 
estimates; cost estimation model-pellet-CWF formulation material 
balance and equipment selection; cost estimation model- 
pellet-CWF capital investment estimates; cost estimation 
model-peliet-CWF operating cost estimates; and cost estimation 
model-direct CWF operating cost estimates. 


32587 (DOE/PC/90167—-T6) Mulled Coal: A beneficiated 
coal form for use as a fuel or fuel intermediate: Technical 
progress report No. 6, July 1, 1991-September 30, 1991. En- 
ergy International Corp., Pittsburgh, PA (United States). Nov 1991. 
18p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-90PC90167. Order Number DE92019663. Source: 
OSTI; NTIS; GPO Dep. 

Under the auspices of the Department of Energy and private in- 
dustry, considerable progress has been made in: preparation of 
coal-water fuels; combustion of low-ash coal-based fuel forms; and 
in processes to provide deeply-cleaned coal. Since the inception of 
the project, we have: developed formulations for stabilizing wet fil- 
ter cake into a granular free flowing material (Mulled Coal); applied 
the formulation to wet cake from a variety of coal sources ranging 
from anthracite to subbituminous coal; evaluated effects of mois- 
ture loss on mull properties; and developed design concepts for 


equipment for preparing the Mulled Coal and converting it into Coal 
Water Fuel. 


32588 (DOE/PC/90167-T7) Mulled Coal: A beneficiated 
coal form for use as a fuel or fuel intermediate: Technical 
progress report No. 7, October 1, 1991—December 31, 1991. 
Energy International Corp., Pittsburgh, PA (United States). Feb 
1992. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-90PC90167. Order Number 
DE92019664. Source: OSTI; NTIS; GPO Dep. 

This report covers activities from October 1, 1991 to December 
31, 1991. During this period we have: Obtained storage and han- 
dling system design data for the granular coal; completed the 
74-day aging study on various mull formulations to determine the 
effects of time and exposure on mull properties; demonstrated the 
continuous production of mulled coal from wet filter cake; demon- 
strated the continuous production of CWF from mull; and 
performed atomization studies on Mulled Coal and CWF prepared 
from Mulled Coal. 


32589 (DOE/PC/90167-T8) Mulled Coal: A beneficiated 
coal form for use as a fuel or fuel intermediate: Technical 
progress report No. 4, January 1, 1991—March 31, 1991. Energy 
International Corp., Pittsburgh, PA (United States). Sep 1991. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-90PC90167. Order Number DE92019665. Source: 
OSTI; NTIS; GPO Dep. 

During the past quarter Energy International has evaluated addi- 
tional mull formulations with varying reagent additives, mixing 
times, and particle sizes. The Environmental Review was com- 
pleted and conceptual designs developed for the Mull Preparation 
and CWF Conversion Systems. As these technical developments 
move toward commercial application, the needs for coordinated 





efforts and integrated requirements have become increasingly ap- 
parent. Systems are vitally needed to integrate energy delivery 
systems from the raw resource through processing to application 
and end use. Problems have been encountered in the preparation 
of conventional coal-water fuels that mutually satisfy the require- 
ments for storage stability, handling, preparation, atomization, 
combustion, and economics. Experience has been slow in evolving 
generic technologies or products and coal-specific requirements 
and specifications continue to dominate the development. Thus, 
prospects for commercialization remain highly specific to the coal, 
the processor, and the end use. Developments in advanced benefi- 
ciation of coal to meet stringent requirements for low ash and low 
sulfur can be anticipated to further complicate the problem areas. 
This is attributable to the beneficiated coal being produced in very 
fine particles with a high surface area, modified surface character- 
istics, reduced particle size distribution range, and high inherent 
moisture. 


32590 (DOE/PC/90167-TS) Mulled Coal: A beneficiated 
coal form for use as a fuel or fuel intermediate: Technical 
progress report No. 5, April 1, 1991—June 30, 1991. Energy In- 
ternational Corp., Pittsburgh, PA (United States). Sep 1991. 20p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-90PC90167. Order Number DE92019666. Source: 
OSTI; NTIS; GPO Dep. 

This report covers activities from April 1, 1991 to June 30, 1991. 
During this period we have: evaluated and identified a number of 
materials that can serve as mulling agents: enhanced our under- 
standing of the mulling process and required concentration of the 
various mulling agents; selected and procured equipment needed 
for systems for continuous processing; and procured the feed- 
stocks needed for Phase Il of the program. 


32591 (DOE/PC/90295-T7) Pyrite surface characterization 
and control for advanced fine coal desulfurization technolo- 
gles: Seventh technical progress report, March 1, 
1992-May 31, 1992. Wang, Xiang-Huai; Leonard, J.W.; Parekh, 
B.K.; Jiang, Chengliang; Raichur, A.M. Kentucky Univ., Lexington, 
KY (United States). 14 Jul 1992. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-90PC90295. 
Order Number DE92040526. Source: OSTI; NTIS; GPO Dep. 
The objective of this project is to conduct extensive studies on 
the surface reactivity and surface hydrophobicity of coal-pyrites us- 
ing various surface characterization techniques and to correlate the 
alteration of the coal-pyrite surface with the efficiency of pyrite re- 
jection in coal flotation. The flotation characteristics of coal-pyrites 
under various conditions was studied and compared with ore-pyrite 
and coal to determine the causes of pyrite rejection difficulties in 
coal flotation. Both the native and induced floatabilities of pyrites 
were investigated. It was found that both coal- and ore-pyrites, ff 
prepared by dry-grinding, show little or no floatability in the absence 
of any chemical reagents. After ultrasonic pretreatment, ore-pyrite 
floats effectively in the acidic to neutral pH range. Kentucky No. 9 
coal-pyrite (KYPY) shows significant flotation in the pH range 7—10. 
With ethyl xanthate as collector, ore-pyrite floats well up to pH = 
10; while coal-pyrite reveals no flotation above pH = 6. For the first 
time, the effect of coal collector on the floatability of coal-pyrite has 
been studied. It was shown that in the presence of fuel oil-a widely 
used collector for promoting coal flotation, coal-pyrite, particularly 
for the fine sizes, shows flotation below pH = 11, whereas 
ore-pyrite has no or little floatability. These studies demonstrate 
that one of the main causes of the coal-pyrite flotation in coal sepa- 
ration is the oil-induced floatability due to adsorption/attachment of 
oil droplets on the coal-pyrite surfaces, the “native” or “self-induced” 
floatability of pyrite is no as profound as the oil-induced flotation. 


32592 (DOE/PC/91280-T4) Coalksand attrition system and 
its’ im in fine coal cleaning: report, March 
1, 1992—May 31, 1992. Alabama Univ., University, AL (United 
States). [1992]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-91PC91280. Order Number 
DE92019857. Source: OSTI; NTIS; GPO Dep. 

The product size depicted by the median size and dgo as well as 
the corresponding specific energy for the series of tests with silica 
sand and steel shot respectively are given in Table 3. It is obvious 


01 COAL, LIGNITE, AND PEAT 
0104 Processing 


from these results that the products from both systems have a sim- 
ilar degree of fineness. but the silica sand system uses a relatively 
lower specific energy than the steel shot system. Depending on the 
experimental conditions, the energy input ratio of the steel and 
sand media systems varies between 1.3 to 5. Such a difference in 
energy input is expected due to the difference in the specific grav- 
ity of the two media particularly where equal volume of the media 
is used and no dramatic changes in the slurry rheology occurs dur- 
ing the grinding operation. The energy consumption for both the 
silica sand and steel shot systems increase with increasing stirring 
speed as well as decreasing slurry density. Since the correspond- 
ing influence on the product fineness is minimal, it is more 
economical to employ relatively low stirring speeds and high pulp 
densities. The feed particle size seems to have only a small influ- 
ence on the product size in the range studies. 


32593 (IS-T-1618) The effect of temperature on coagule- 
tion and flocculation of coal Van 
Bemmel, W. Ames Lab., IA (United States). 20 Jul 1992. 72p. 
Sponsored by USDOE, Washington, DC (United States); Depart- 
ment of the Interior, Washington, DC (United States). DOE 
Contract W-7405-ENG-82. Grant G1104119;Grant G1114119. Or- 
der Number DE92040580. Source: OSTI; NTIS; GPO Dep. 

Objectives were to determine the stability of coal and kaolin sus- 
pensions as a function of temperature, and to see if the materials 
could be separated by changing the temperature either with or 
without a flocculant. Laboratory experiments showed that the stabil- 
ity tended to decrease with temperature and was pH dependent for 
both Colchester (Col) and No. 2 Gas Seal (GS) coals. Col coal 
suspensions flocculated more rapidly at 95 C when Triton N101 
nonionic surfactant was present. Kaolin suspension stability was af- 
fected primarily by pH; heating to 70 C increased the settling rate 
at the pH where flocculation occurred at room temp (RT). Kaolin 
and Col coal were separated by heating to 95 C with Triton N101; 
optimum conditions were determined. of 50/ 
50 Col coal/kaolin mixture resulted in 71-86% coal recovery and 9- 
17% ash recovery after 3 stages. HPMC and PEO both increased 
the aggregation of Col coal suspensions upon heating. Mixtures of 
Col coal and kaolin heteroflocculated in presence of HPMC at RT. 
Coal was selectively flocculated by PEO at RT; the coal recovery 
increased as the solids concentration went from 1.6 to 4%; and 
heating the suspensions to 95 C with PEO increased the floccula- 
tion and in some cases decreased the separation efficiency. GS 
Coal was selectively coagulated at RT around pH 8; at 95 C, the 
coagulation occurred at pH 9. 26 figs, 27 refs. (DLC) 
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Refer also to citation(s) 32579, 32582, 32651. 32654, 32658, 
32670, 32810, 33398 


32594 (DOE/ER/13616-6) Gas and liquid phase pyrolysis 
ot tetralin: A reconciliation of apparently contradictory data. 
Gajewski, J.J.; Paul, G.C. Indiana Univ., Bloomington, IN (United 
States). Dept. of Chemistry. [1991]. 23p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-86ER13616. 
Order Number DE92040308. Source: OSTI; NTIS; GPO Dep. 

The pyrolysis of tetralin under static reactor conditions at 450°C 
at 1-3 torr leads to hydrogen loss products (75%), C2 loss prod- 
ucts (12%), and neophyl radical rearrangement products (12%). 
Tetramethylbutane initiated the reaction and the product distribution 
was unchanged. The rate of reaction is near first order in tetralin 
accelerated to. The rate is approximately 1/2 order in tetramethybu- 
tane. A mechanistic scheme is proposed which involves relatively 
fast hydrogen atom loss from the 1- or 2-tetralyl radical followed by 
slow hydrogen atom abstraction or hydrogen atom addition to 
tetralin, and formation of ring contracted product by reversible 
neophyl rearrangement of the 2-tetralyl radical followed by rate de- 
termining (in that pathway) hydrogen abstraction from tetralin. In 
the absence of external initiator, initiation by tetralin and termination 
by hydrogen atom recombination on total pressure, ra- 
tionalizes the first order behavior. Liquid phase pyrolysis of tatralin 
at much higher concentrations (ca 20000x) occurs with a rate only 
three times faster and 1-methylindan is the major product. 
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32595 (DOE/ER/30156-T1) Fossil energy biotechnology: A 
research needs assessment: Final report. Finnerty, W.R. (Con- 
sultec Scientific, Inc., Knoxville, TN (United States)). USDOE Office 
of Energy Research, Washington, DC (United States). Office of 
Program Analysis; Consultec Scientific, Inc., Knoxville, TN (United 

- States). Apr 1992. 311p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC01-91ER30156. Order Number 
DE92040592. Source: OSTI; NTIS; INIS; GPO Dep. 

The Office of Program Analysis of the US Department of Energy 

commissioned this study to evaluate and prioritize research needs 
in fossil energy biotechnology. The objectives were to identify re- 
search initiatives in biotechnology that offer timely and strategic 
options for the more efficient and effective uses of the Nation's fos- 
sil resource base, particularly the early identification of new and 
novel applications of biotechnology for the use or conversion of do- 
mestic fossil fuels. Fossil energy biotec' consists of a 
number of diverse and distinct technologies, all related by the com- 
mon denominator — biocatalysis. The expert panel organized 14 
technical subjects into three interrelated biotechnology programs: 
(1) upgrading the fuel value of fossil fuels; (2) bioconversion of fos- 
sil feedstocks and refined products to added value chemicals; and, 
(8) the development of environmental management strategies to 
minimize and mitigate the release of toxic and hazardous petro- 
chemical wastes. The integration of these programs as viable 
bioprocessing initiatives proposes an innovative and conceptual 
principle for the development of a “new” approach to fossil energy 
biotechnology. This unifying principle is NON-AQUEOUS BIiO- 
CATALYSIS. Biocatalysis coupled to conventional chemical 
catalysis in organic-based media offers bioprocessing options 
uniquely characterized by the selectivity of biocatalysts plus fast re- 
action rates and specificity of chemical catalysts. 


32596 (DOE/FE-0267P) Demonstration of pulse combus- 
tion in an application for steam gasification: Comprehensive 
report to Congress, Clean coal technology program. USDOE 
Assistant Secretary for Fossil Energy, Washington, DC (United 
States). Office of Clean Coal Technology. Oct 1992. 38. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE93000959. Source: OSTI; NTIS; GPO Dep. 

A project proposed by ThermoChem, Inc. 

In response to the PON, 33 proposals were received by DOE in 
May 1991. After evaluation, nine projects were selected for award. 
One of the nine projects selected for funding is a project proposed 
by ThermoChem, Inc. entitled “Demonstration of Pulse Combustion 
in an Application for Steam Gasification of Coal” (PCASGC). The 
PCASGC demonstration project involves the construction of a 428 
tor/day (300 ton/day dry basis) fluidized bed, coal gasification unit. 
The gasifier will use indirect heating to provide the energy required 
for the steam-coal reaction occurring in the gasifier. The heat will 
be added to the gasifier by means of bundles of heat exchanger 
tubes submerged in the fluidized bed. The hot gas for the indirect 
heating will be generated by pulse combustion of a portion of the 
product gas, with the heat exchanger tubes acting as the reso- 
nance tubes for the pulse combustor. Pulse combustion increases 
heat transfer rate by a factor of 3 to 5, thus greatly reducing the 
heat transfer area required in the gasifier. The PCASGC Demon- 
stration project will be constructed at Caballo Rojo, Inc.’s Caballo 
Rojo Mine, located south of Gillette, Wyoming. Coal from the Ca- 
ballo Rojo Mine will provide the feed coal to the gasifier. The total 
project cost is $37,333,474. DOE's share is $18,666,737. The co- 
funder is ThermoChem, whose share is $18,666,737. Operations 
are scheduled to begin in 1994, and the project is scheduled for 
completion in 1996. 


32597 (DOE/METC/C-—92-7025) Initial second-generation 
PFB carbonizer pilot plant test results. Robertson, A. (Foster 
Wheeler Development Corp., Livingston, NJ (United States)); Van 
Hook, J.; Froehlich, R.; Bonk, D.L. Foster Wheeler Development 
Corp., Livingston, NJ (United States). [1992]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
86MC21023. (CONF-921037-2: 9. annual international Pittsburgh 
coal conference, Pittsburgh, PA (United States), 12-16 Oct 1992). 
Order Number DE92040273. Source: OSTI; NTIS; GPO Dep. 
Second-generation pressurized fluidized bed combustion (PFBC) 
plants promise higher efficiency with lower costs of electricity and 
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lower stack emissions. With a 16.55 MPa/538°C/538°C/63.5-mm 
Hg(2400-psig/1000° F/1000°F/2.5-in.Hg) conventional steam cycle 
and a 3-percent sulfur Pittsburgh No. 8 coal, a 45-percent effi- 
ciency and a cost of electricity ~ 20 percent lower than that of a 
pulverized-coal-fired plant with stack gas scrubbing are being pro- 
jected. Foster Wheeler Development Corporation has constructed 
and is operating a second-generation PFB pilot plant at the Foster 
Wheeler research facility (the John Blizard Research Center) in 
Livingston, New Jersey. Initial results of the pilot plant carbonizer 
test program supporting the development of this new type of plant 
are presented. 


32598 (DOE/PC/79887-TS) Extraction, separation and 
analysis of high sulfur coal: [Technical progress report], De- 
cember 21, 1988—-March 20, 1989. Olesik, S.V. (comp.). Ohio 
State Univ. Research Foundation, Columbus, OH (United States). 
20 Mar 1989. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-87PC79887. Order Number 
DE92040294. Source: OSTI; NTIS; GPO Dep. 

During this quarter the studies on the selective desulfurization of 
coal were initiated. Specifically most of our efforts this quarter were 
place in developing selective reaction chemistries within a super- 
critical carbon dioxide system that would provide significant 
desulfurization of the organic matrix of coal. The first system of 
interest is the possible desulfurization of coal by oxidation with sol- 
vated cupric ions. The reaction of copper chloride with sulfur 
moieties in coal was first studied by Lompa-Krzymien. (As mention 
in the original proposal). In the case of Lompa-Krzymien’s work this 
reaction was claimed to yield desulfurization rates as high as 95% 
for Prince Coal from Nova Scotia. Later work by Singh et al. con- 
firmed that coal could be desulfurized by copper chloride but the 
percentage desulfurization was always lower than that described 
by Lompakrzymien. Now that we have managed to dissolve the 
oxidant in a supercritical system, we will search for conditions un- 
der which the redox reaction is allowed in the supercritical state. In 
addition, we will be running parallel reactions of the model coal 
compounds in the pure liquid modifier to provide a reference for 
the reactivity of the oxidant in liquids. We will also be looking at the 
possible use of other oxidants in additions to cupric salts. 


32599 (DOE/PC/79887-T12) Extraction, separation and 
analysis of high sulfur coal: Technical progress report No. 11, 
January 1, 1990-March 21, 1990. Olesik, S.V. (comp.). Ohio 
State Univ. Research Foundation, Columbus, OH (United States). 
2 Apr 1990. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-87PC79887. Order Number 
DE92040297. Source: OSTI; NTIS; GPO Dep. 

In summary, significant bond cleavage was found only for thio- 
phenol under the supercritical conditions studied. Less than 5% 
yield was found for the observed reaction products for all the other 
organosulfur compounds. The hydrogen sulfur bond in thiophenol is 
clearly the weakest of those studied and therefore it is the easiest 
to rupture. Also a general trend was observed the solvolysis reac- 
tion products such as ethyithiobenzene were the products initially 
formed at lower temperatures. But with higher temperatures the re- 
action product were those typically produced from the bimolecular 
association of free-radicals, such as phenylsulfide for the thiophe- 
nol sample. This type of reaction would be expected in pyrolysis 
reactions. Bimolecular reactions between organosulfur compounds 
would not be expected when the reaction is occurring at the surface 
of the solid coal matrix. The probability of the extracted organosul- 
fur radicals having such bimolecular reactions is quite low. 
However, the reactions that are observed from the interaction of 
supercritical ethanol and the model coal compounds are not ones 
that show obvious indications of desulfurization of the compound. 


32600 (DOE/PC/79887-T14) Extraction, separation, and 
analysis of high sulfur coal: Technical No. 13, 
June 22, 1990—-October 15, 1990. Olesik, S. (comp.). Ohio State 
Univ. Research Foundation, Columbus, OH (United States). [1990]. 
21p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-87PC79887. Order Number DE92040299. Source: 
OSTI; NTIS; GPO Dep. 

Coal Reaction Study: The results of the reaction of aqueous 
cupric chloride with Illinois #6 coal are listed on page 21. These re- 
sults indicate that the oxidative desulfurization of coal with cupric 





chloride is more complex and less effective than previously 
reported. Although almost all the pyritic and sulfate sulfur are re- 
moved from the coal, the organic sulfur is actually reported to have 
increased. This may be due to an actual increase in the organic 
sulfur through a side reaction of the pyrite, or it may be caused by 
inaccuracy of the ASTM method when large proportions of chioro 
substituents are present. The amount of chlorine added to the coal 
(from 0 to 3.18%) is quite large and counterproductive. Most impor- 
tantly, the amount of non-combustible ash has increased from 
15.48 to 51.21%, most likely in the form of copper. This will dra- 
matically decrease both the efficiency of combustion in terms of 
altering the heat capacity of the coal as well as decrease the 
amount of ene per ton of coal. As a result, it is quite 
evident that this method of desulfurization needs some modification 
prior to further exploitation. 


32601 (DOE/PC/79887-T15) Extraction, seperation and 
of high sulfur coal: Technical progress report No. 14, 
October 16, 1990—January 15, 1991. Olesik, S. (comp.). Ohio 
State Univ. Research Foundation, Columbus, OH (United States). 
[1991]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-87PC79887. Order Number 
DE92040300. Source: OSTI; NTIS; GPO Dep. 

As mentioned in the previous report, an alternate plan of attack 
was to try to oxidize the sulfur in coal in a nonaqueous solvent, 
such as DMF. Copper oxidation reactions are known to have much 
greater reaction rates in apolar solvents such as DMF. In this ex- 
periment the reaction solvent was 50 % v/v H20-DMF with 14% 
CuCl. dissolved in it. The coal sample used was Illinois #6. The 
reaction temperature used was 95°C and the reaction time was 17 
hrs. The remaining coal solid was then sent to Blackrock Test 
Labs, Morgantown, WV for analysis of sulfur in the extracted coal 
sample. The original sample of Illinois #6 has 4.83% total sulfur 
content, of which, 2.81% was pyrite, 0.01% was sulfate and 2.01% 
was organosulfur species with 14.25% ash. The results obtained 
from Blackrock show that total sulfur content after reaction was 
1.75% of which 0.54% was pyrite, 0.20% was sulfate and 1.01% 
was organic sulfur with an ash content of 25%. This reaction 
shows considerable promise in that approximately 50% of the 
organosulfur type compounds were eliminated along with similar 
proportions of pyrite. The resulting ash content is still too high. The 
major contribution to the ash content is not destroyed coal but inor- 
ganic copper salts. We have yet to determine the specific nature of 
these salts but for this to be a viable technique these inorganic 
species must stay in solution rather than precipitating out onto the 
coal. The required stoichiometry of the oxidation reaction also has 
not been determined yet. The quantity of copper salt in solution 
was kept high to force the reaction to completion. 


32602 (DOE/PC/79938-T8) Studies of coupled chemical 
and catalytic coal conversion methods: Fourth quarterly re- 
port, July-September 1988. Stock, L.M. Chicago Univ., IL (United 
States). Dept. of Chemistry. [1988]. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-87PC79938. 
Order Number DE92040281. Source: OSTI; NTIS; GPO Dep. 

More efficient coal conversion is being investigated based on the 
concept that catalytic dihydrogenation addition transformations of 
the coal molecule will be accelerated if the catalytic agents are co- 
valently incorporated into the coal molecules such that there is an 
intimate relationship between the catalyst and the target molecule. 
Exploratory research is being conducted concerning such issues as 
catalyst selection, the discovery of suitable chemical procedures for 
the incorporation of the catalysts within the coal, and tests of the 
hydrogen distribution reactions and the dihydrogen addition reac- 
tion.Recently much attention has been focused on the highly 
dispersed metal species on the catalytic liquefaction of coal. Tin 
compounds have been shown to be one of the metal species effec- 
tive in the catalytic liquefication process. Thus we selected a series 
of organotin compounds as the initial catalysts to be investigated. A 
method for the selective 0-alkylation of bituminous coal under mild 
conditions has been developed. This valuable procedure, which 
has been used for the synthesis of a variety of modified coals, em- 
ploys tetrabutylammonium hydroxide or potassium hydroxide as the 
basic catalyst and an alkyl halide as the alkylation agent. 
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32603 (DOE/PC/79938-T9) Studies of coupled chemical 
and catalytic coal conversion methods: Fifth quarterly report, 
October-December 1988. Stock, L.M. Chicago Univ., IL (United 
States). Dept. of Chemistry. [1988]. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-87PC79938. 
Order Number DE92040282. Source: OSTI; NTIS; GPO Dep. 
Liquefaction of coal by depolymerization in an organic solvent 
has been studied for several years. The liquefied coal extract 
which results from such a process is far more suitable for conver- 
sion into liquid fuel by hydrogenolysis than is the untreated coal. 
Investigations on the chemical structure and the reactive sites of 
coal can help to select useful reactions for the production of liquids 
from coal. Sternberg et al. demonstrated that the reductive alkyla- 
tion method transforms bituminous coal into an enormously soluble 
substance, irrespective of the mild reaction conditions. The effec- 
tiveness of newly introduced alkyl groups for the disruption of 
intermolecular hydrogen bonds and pi-pi interactions between the 
aromatic sheets in coal macromolecules has been recognized. It 
has been reported by ignasiak et al. that a C-alkylabon reaction us- 
ing sodium or potassium amide in liquid ammonia can be used to 
introduce alkyl groups at acidic carbon sites. A method has been 
developed recently in this laboratory for the solubilization of high 
rank coals. In the previous reports it was shown that n-buty! lithium 
and potassium t-butoxide in refluxing heptane produced coal anions 
which could be alkylated with different alkyl halides. Such alkylated 
coals were soluble up to 92% in solvents like pyridine. Though the 
solubilization of coal depended very much on the length of the 
alkyl group, it also depended very much on the nature of the base 
used. Strong bases like n-butyl lithium (pKa=42) can cause proton 
abstraction from aromatic structures, if the more acidic benzylic 
protons are absent. The utility of this procedure, initially developed 
and used by Miyake and Stock, has now been tested with the high 
oxygen containing, low rank Illinois No. 6 and Wyodak coals. 


32604 (DOE/PC/79938-T10) Studies of coupled chemical 
and catalytic coal conversion methods: Sixth report, 
hh 1989. Stock, L.M. Chicago Univ., IL (United 
States). Dept. of Chemistry. [1989]. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-87PC79938. 
Order Number DE92040283. Source: OSTI; NTIS; GPO Dep. 
C-Alkylation has been utilized in the solubilization of various 
coals. Low rank, high oxygen Illinois No. 6 coal was alkylated with 
different alkylating agents under different conditions to determine 
the most suitable reaction conditions. A new method of alkylating 
coal with n-butyl lithium and potassium tertiary butoxide in refluxing 
heptane has been studied. The influence of the solvent for alkyla- 
tion on the pyridine solubility of the product was studied. The 
pyridine solubility of the products obtained with n-butyl iodide 
ranged from 39% for the reaction in heptane to 51% for the reaction 
in tetrahydropyran. Tetrahydrofuran, in contrast, produced only 33% 
pyridine soluble product. The reactivity pattern for alkylation was 
determined by deuterium and carbon NMR spectroscopy of the 
products that were obtained with deuterium and carbon-13 labelled 
alkylating agents. 


(DOE/PC/79938-T11) Studies of coupled chemical 
and catalytic coal conversion methods: Ninth quarterly report, 
October, November, December 1989. Stock, L.M. Chicago Univ., 
IL (United States). Dept. of Chemistry. [1989]. 28p. Sponsored by 
USDOE, Washington, DC (United States); Link Foundation (United 


States). DOE Contract AC22-87PC79938. 
DE92040284. Source: OSTI; NTIS; GPO Dep. 
A new base catalyzed C-alkylation reaction that employs a mix- 
ture of n-butyllithium and potassium t-butoxide in refluxing heptane 
to produce coal anions that are subsequently treated with n-akyl 
halides at 0°C has been developed. Almost quantitative pyridine 
solubilization was achieved by C-octylation of a Lower Kittanning 
coal, PSOC 1197. C-Octylation was less successful for the 
solubilization of bituminous Illinois No. 6 coal, APCSP 3, and sub- 
bituminous Wyodak coal, APCSP 2, which gave 35 and 33% 
soluble material, respectively. Their O-methyi derivatives yiekied 43 
and 20% soluble material in the same reaction. The observations 
are in accord with the concept of Ouchi and his associates that 
higher rank coals, although more aromatic in character, have a 
lower degree of polymerization than low rank coals. Relatively mild 
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chemical reactions, such as Calkylation, that lead to modest 
changes in molecular dimensions, can disrupt intermolecular forces 
and accomplish solubilization. 


32606 (DOE/PC/79938-T12) Studies of coupied chemical 
and catalytic coal conversion methods: Tenth quarterly report 

ch 1990. Stock, L.M. Chicago Univ., IL (Unked 
States). Dept. of Chemistry. [1990]. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-87PC79938. 
Order Number DE92040285. Source: OSTI; NTIS; GPO Dep. 

This report concerns our research on base-catalyzed coal solubi- 
lization and a new approach for hydrogen addition. The work on 
base-catalyzed, chemical solubilization is continuing. this report is 
focused on the hydrogenation research. Specifically it deals with 
the use of arene chromium carbonyl complexes as reagents for the 
addition of dideuterium to coal! molecules. In one phase of the 
work, he has established that the aromatic hydrocarbons in a rep- 
resentative coal liquid can be converted in very good yield to arene 
chromium carbonyl compounds. In a second phase of the work di- 
rectly related to our objective of improved methods for catalytic 
hydrogenation, he has established that the aromatic constituents of 
the same coal liquid add dideuterium in the presence of added 
napththalene chromium carbonyl. 


32607 (DOE/PC/79938-T13) Studies of coupled chemical 
and catalytic coal conversion methods: Eleventh quarterly re- 
port, 1990. Stock, L.M. Chicago Univ., IL (United 
States). Dept. of Chemistry. [1990]. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-87PC79938. 
Order Number DES2040286. Source: OSTI; NTIS; GPO Dep. 

The objective of our work is coal liquefaction under relatively 
mild conditions. Our attempts were to depolymerize the coal 
macromolecule to smaller fragments which could be more easily 
solubilized in conventional organic solvents. During the last few 
months we have been working on nonreductive C-alkylation proce- 
dures. The effectiveness of the newly introduced alkyl groups for 
the disruption of intemolecular hydrogen bonds and pi-pi interac- 
tions between the aromatic sheets in the coal mdcromolecule had 
been recognized. During the present quarter, a new approach for 
the depolymerization of the coal macromolecule was tried. This 
was aimed towards carbon-carbon bond cleavage in the presence 
of strong bases. Such bond cleavage reactions are well known with 
the alkali metals. Electron transfer reactions take place from the 
metals to the aromatic nuclei resulting in the formation of anion rad- 
icals (or dianions) which subsequently undergo carbon-carbon bond 
cleavage. In our work, instead of using the alkali metals, we have 
used bases to cleave the carbon-carbon bonds by base catalyzed 
hydrocarbon elimination reactions.Such anionic fragmentation reac- 
tions involving strong bases are not very well established. The only 
discrete evidence of carbon-carbon bond cleavage with bases were 
obtained from some earlier works of Grovenstein. 


32608 (DOE/PC/79938-T14) Studies of coupled chemical 
and catalytic coal conversion methods: Twelfth quarterly re- 
port, July-September 1990. Stock, L.M. Chicago Univ., IL (United 
States). Dept. of Chemistry. [1990]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-87PC79938. 
Order Number DE92040287. Source: OSTI; NTIS; GPO Dep. 
During the previous quarter, a new approach for the deploymer- 
ization of the coal macromolecule was tried. This was aimed 
towards carbon-carbon bond cleavage in presence of strong bases. 
Such bond cleavage reactions are well known with the alkali met- 
als. Electron transfer reactions take place from the metals to the 
aromatic nuclei resulting in the formation ofanion-radicals (or dian- 
ions) which subsequently undergo carbon-carbon bond cleavage. 
In our work instead of using the alkali metals, we have used strong 
bases to cleave the carbon-carbon bonds in hydrocarbons, and 
have suggested that hydrocarbon elimination reactions occur. Such 
anionic fragmentation reactions involving strong bases are not very 
well established. However, we have obtained circumstantial evi- 
dence that such bond cleavage reactions do take place in some 
coal systems. For example, when the high rank Lower Kittaming 
coal, PSOC 1197, was treated with Lochmann’s base (equimolar 
mixture of n-butyllithiun and jum tert-butoxide) in refluxing 
heptane and quenched with ammonium chloride and reethanol, the 
pyridine solubility of the product increased from 5% (raw coal) to 
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39%. A similar increase in solubility due to base treatment was 
also observed in a separate study for another high rank coal, Poc- 
ahontas No. 3 from the Argonne National Laboratory Premium 
Sample Program. The solubility of the coal increased frem 5% to 
32% after the base treatment. These results, together with the 
absence of literature studies on base promoted fragmentation reac- 
tions prompted us to perfom reactions on some pure compounds 
to assess this concept in more detail. 


32609 (DOE/PC/88915-T16) Steam gasification of carbon: 
Catalyst properties, March 15, 1992—June 14, 1992. Falconer, 
J.L. Colorado Univ., Boulder, CO (United States). 6 Jul 1992. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-88PC88915. Order Number DE92040534. Source: 
OSTI; NTIS; GPO Dep. 

This research uses several techniques to measure the concen- 
tration of catalyst sites and determine their stoichiometry for the 
catalyzed gasification of carbon. Both alkali and alkaline earth ox- 
ides are effective catalysts for accelerating the gasification rate of 
coal chars, but only a fraction of the catalyst appears to be in a 
form that is effective for gasification, and the composition of that 
catalyst is not established. Transient techniques, with '°C labeling, 
are being used to study the surface processes, to measure the 
concentration of active sites, and to determine the ific reaction 
rates. We have used secondary ion mass spectrometry (SIMS) for 
both high surface area samples of carbon/alkali carbonate mixtures 
and for model carbon surfaces with deposited alkali atoms. SIMS 
provides a direct measure of surface composition. The combination 
of these results can provide knowledge of catalyst dispersion and 
composition, and thus indicate the way to optimally utilize carbon 
gasification catalysts. 


32610 (DOE/PC/88935-T12) Inhibition of retrogressive re- 
actions in coal/petroleum co-processing: [Quarterly report], 
September 1-November 30, 1988. Schobert, H.H.; Tomic, J. 
Pennsylvania State Univ., University Park, PA (United States). Dec 
1988. 33p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-88PC88935. Order Number 
DE92019730. Source: OSTI; NTIS; GPO Dep. 

The overall objective of this project is to develop a fundamental 
understanding of the reactions occurring at the onset of coke for- 
mation during the co-processing of coals with petroleum residue. 
The specific objectives include the examination of chemical compo- 
nents, or groups of components, in coals and petroleum feedstocks 
to quantify and rank the effects of these components on retardation 
or enhancement of coke formation. The work involves bench scale 
reactions in microautoclaves supplemented by optical microscopy 
of carbonaceous residues and instrumental analyses such as FTIR 
and °C NMR. During this reporting period the candidate coals 
have been selected, samples of the coals have been obtained, and 
a wealth of analytical data on the coals has also been obtained. 
Coal samples have been submitted for characterization by solid 
state <C NMR, but the spectra have not yet been run. The neces- 
sary apparatus and solvents for performing sequential elution by 
solvents chromatographic separation of petroleum materials has 
been obtained and is in the process of being set up. 


32611 (DOE/PC/89760-T9) A novel approach to highly dis- 
persing catalytic materials in coal for gasification: First 
quarterly ,» October 1, 1989-December 31, 1989. Abotsi, 
G.M.K.; Bota, K.B. Clark Atlanta Univ., GA (United States). Re- 
search Center for Science and Technology. [1989]. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG22- 
89PC89760. Order Number DE92019728. Source: OSTI; NTIS; 
GPO Dep. 

This project seeks to develop a technique, based on coal 
surface properties, for highly dispersing catalysts in coal for gasifi- 
cation and to investigate the potential of using potassium 
carbonate and calcium acetate mixtures as catalysts for coal gasifi- 
cation. The lower cost and high catalytic activity of the latter 
compound will produce economic benefits by reducing the amount 
of K2COx required for high coal char reactivities. The work is fo- 
cused on the elucidation of coal-catalyst precursor interactions in 
solution and the variables which control the adsorption and disper- 
sion of coal gasification metal catalysts. In order to optimize 
coal-metal ion interactions and hence maximize catalyst activity, 





the study examines the surface electrochemistry of a lignite, a sub- 
bituminous, and a bituminous coals and their demineralized and 
oxidized derivatives prior to loading with the catalytic materials. 
The surface electrical properties of the coals are investigated with 
the aid of electrophoresis, while the effects of the surface charge 
on the adsorption of K+ and Ca** are studied by agitating the 
coals with aqueous solutions of potassium and calcium. A zeta 
meter, a tube furnace, and other equipment required for the inves- 
tigation have been acquired and installed. Preliminary work shows 
that the lignite (Psoc 1482) is negatively charged between pH 1.8 
and pH 11.0 and has an isoelectric point of pH 1.8. 


32612 (DOE/PC/89760-T10) A novel approach to highly 
dispersing catalytic materials in coal for gasification: Second 
quarterly report, January 1, 1990—March 31, 1990. Abotsi, M.K.; 
Bota, K.B. Clark Atlanta Univ., GA (United States). Research Cen- 
ter for Science and Technology. [1990]. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
89PC89760. Order Number DE92019729. Source: OSTI; NTIS; 
GPO Dep. 

This project seeks to develop a technique, based on coal surface 
properties, for highly dispersing catalysts in coal for gasification and 
to investigate the potential of using potassium carbonate and cal- 
cium acetate mixtures as catalysts for coal gasification. The work 
is focused on the elucidation of coal-catalyst precursor interactions 
in solution and the variables which control the adsorption and dis- 
persion of coal gasification metal catalysts. In order to optimize 
coal-metal ion interactions and hence maximize catalyst activity, 
the study examines the surface electrochemistry of a lignite, a sub- 
bituminous, and a bituminous coals and their demineralized and 
oxidized derivatives prior to loading with the catalytic materials. 
The surface electrical properties of the coals are investigated with 
the aid of , while the effects of the surface charge 
on the adsorption of K* ‘and Ca are studied by agitating the 
coals with aqueous solutions of potassium and calcium. Zeta po- 
tential studies show that the surfaces of the lignite are negatively 
charged between about pH2 to 11, the negative charge density 
increasing with increase in pH. Highly alkaline media promoted cal- 
cium adsorption due to high negative charge on the coal, while 
calcium uptake was inhibited in nnd acidic solutions. 


32613 (DOE/PC/89772-T13) Applications of micellar enzy- 
mology to clean coal technology: Eleventh quarterly report. 
Walsh, C.T. Boston Univ., MA (United States). School of Medicine. 
24 Jul 1992. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-89PC89772. Order Number 
DE92040468. Source: OSTI; NTIS; GPO Dep. 

This project seeks methods for precombustion coal remediation 
by implementing recent advances in enzyme biochemistry. The ap- 
proach is incorporation of hydrophilic oxidative enzymes in reverse 
micelles in an organic solvent. Dibenzothiophene (DBT) and 
ethyliphenyisulfide (EPS) are serving as models of organic sulfur- 
containing components of coal in initial studies. A reverse micelle 
system that optimizes the catalytic activity of enzymes toward 
desulfurization of model compounds and ultimately coal samples is 
being developed. The activity of certain enzymes in this system is 
higher than in aqueous solution. This surfactant is therefore being 
examined first, although the potential disadvantages of an S03 con- 
taining molecule have been recognized. 


32614 (DOE/PC/89786-T13) A novel process for methar:ol 
synthesis: Progress report, March 1, 1992—May 31, 1992. Tier- 
ney, J.W.; Wender, |. Pittsburgh Univ., PA (United States). Dept. of 
Chemical and Petroleum Engineering. [1992]. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
89PC89786. Order Number DE92019719. Source: OSTI; NTIS; 
GPO Dep. 

A bench-scale reactor is being used to conduct studies of the 
conversion of synthesis gas to methanol (MeOH) by a novel pro- 
cess. In previous reports, we provided evidence for a two-step 
reaction in series, the carbonylation reaction taking place mainly in 
a non-equilibrium region in the vicinity of the copper chromite sur- 
face, and the hydrogenolysis reaction taking place on the surface 
of the chromite. Interaction between the two catalysts 
enhances the rate of methanol formation. In this quarter, we inves- 
tigated the effect of pore diffusion on reaction rate and obtained an 
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expression for the rate of reaction for the methanol/methy! formate 
concurrent synthesis. 


32615 


(DOE/PC/89901-T15) Molecular biology of coal bio- 
fon: 


technical progress report, April 
1—June 30, 1992. Young, K.D.; Gallagher, J.R. North Dakota Univ., 

Grand Forks, ND (United States). 20 Jul 1992. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
89PC89901. Order Number DE92040452. Source: OSTI; NTIS; 
GPO Dep. 

Desulfurization genes from Rhodococcus rhodochrous IGTS8 
have been subcloned and sequencing began. A 9.0 kb EcoR! DNA 
fragment, the smallest so far identified that can transfer the desul- 
furization phenotype from IGTS8 to other organisms, has been 
sequenced and more than 13 potential open reading frames have 
been observed. This result implies that the number of genes and 
protein products involved in desulfurization may be larger than pre- 
viously expected. To date, none of these open reading frames 
match any known proteins in the Swiss-Prot database, indicating 
that the cloned IGTS8 genes are unique. Mutations have been con- 
structed of genes cloned from the pseudomanas isolate, C18 which 
can clarify the gene products required for the degradation of DBT. 
The products of two genes, doxH and doxJ, can apparently substi- 
tute for one another, but the products of two other genes, doxE 
and doxF, cannot do so. Progress has been slowed in screening 
for the desulfurization genes from Desulfovibrio desulfuricans. 


(DOE/PC/90027-T2) Baseline design/economics for 

advanced Fischer-Tropsch technology: Quarterly report, 

ch 1992. Bechtel Corp., San Francisco, CA (United 

States); Amoco Corp., Chicago, IL (United States). [1992]. 84p. 

Sponsored by USDOE, Washington, DC (United States). DOE 

Contract AC22-91PC90027. Order Number DE92019859. Source: 
OSTI; NTIS; GPO Dep. 

The objectives of the study are to: Develop a baseline design for 
indirect liquefaction using advanced Fischer-Tropsch (F-T) technol- 
ogy. Prepare the capital and ing costs for the baseline 
design. Develop a process flow sheet simulation | (PFS) model. This 
report summarizes the activities completed during the period De- 
cember 23, 1992 through March 15, 1992. In ‘in Task 1, Baseline 
Design and Alternates, the following activities related to the trade- 
off studies were completed: approach and basis; oxygen purity; 
F-T reactor pressure; wax yield; autothermal reformer; hydrocar- 
bons (C3/C4s) recovery; and hydrogenrecovery. in Task 3, 
Engineering Design Criteria, activities were initiated to support the 
process tradeoff studies in Task | and to develop the environmental 
strategy for the Illinois site. The work completed to date consists of 
the development of the F-T reactor yield correlation from the Mobil 
dam and a brief review of the environmental strategy prepared for 
the same site in the direct liquefaction baseline study.Some work 
has also been done in establishing site-related criteria, in establish- 
ing the maximum vessel diameter for train sizing and in coping 
with the low H2/CO ratio from the Shell gasifier. In Task 7, Project 
Management and Administration, the following activities were com- 
pleted: the subcontract agreement between Amoco and Bechtel 
was negotiated; a first technical progress meeting was held at the 
Bechtel office in February; and the final Project Management Plan 
was approved by PETC and issued in March 1992. 


32617 (DOE/PC/90043-T6) Novel approaches to the pro- 
duction of higher alcohols from synthesis gas: Quarterly 
technical progress No. 6, January 1, 1992—March 31, 
1992. North Carolina State Univ., Raleigh, NC (United States). 
Dept. of Chemical Engineering. 8 Jul 1992. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
90PC90043. Order Number DE92040658. Source: OSTI; NTIS; 
GPO Dep. 

ASPEN computer simulation cases involving methanol, ethanol 
and propanol recycle have been completed. The results indicate 
that the yield of higher alcohols increased slightly until the i 
of recycled lower alcohol equaled the amount of that alcohol pro- 
duced (i.e. when there is no net formation ee 
Above this point, no change in higher alcohol k 
All cases were based on a 2/1 H2/CO feed 
275°C. ASPEN PLUS simulations of the Sipamaee of higher 
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alcohol synthesis were carried out based on non-ideal, equation-of- 
state models. The models used were the Peng-Robinson and the 
Redlich-Kwong-Aspen equations of state. The results of these sim- 
ulations indicate very little difference between the results obtained 
with the ideal fiuid model and the non-ideal models. No significant 
changes were found in reactant conversion, product distribution or 
product yield. All laboratory renovations are now complete. 


32618 (DOE/PC/90047-T5) Synthesis of octane enhancers 
during slurry-phase Fischer-Tropsch: Quarterly technical 
progress report No. 6, January 1, 1992-March 31, 1992. 
Marcelin, G. Altamira Instruments, Inc., Pittsburgh, PA (United 
States). 24 Jun 1992. 23p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-90PC90047. Order Num- 
ber DE92019718. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to investigate three possible 
routes to the formation of ethers, in particular methyl tert-butyl 
ether (MTBE), during slurry phase Fischer-Tropsch reaction. The 
three reaction schemes to be investigated are: (1) Addition of 
isobutylene during the formation of methanol and/or higher alcohols 
directly from CO and Hz during siurry-phase Fischer-Tropsch. (2) 
Addition of isobutylene to FT liquid products including alcohols in a 
slurry-phase reactor containing an MTBE or other acid catalyst. (3) 
Addition of methanol to slurry phase FT synthesis making iso- 
olefins. During the sixth quarter we ed the construction of 
the slurry bubble column reactor (SBCR), conducted initial shake- 
down experiments in a cold-flow mode, and finalized the selection 
process of the acid catalysts for conversion of syngas-produced al- 
cohols and isobutylene to MTBE (scheme 2). Tasks 3, 4, and 5 are 
awaiting complete implementation of the SBCR system. 


32619 (DOE/PC/90051-T6) Anaerobic bioprocessing of 
low-rank coals: Quarterly progress report, 1—March 
31, 1991. Jain, M.K.; Narayan, R.; Han, O. Michigan Biotechnology 
inst., Lansing, MI (United States). [1991]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE. Contract AC22- 
90PC90051. Order Number DE92019659. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this project is to find biological methods to re- 
move carboxylic functionalities from low rank coals under ambient 
conditions and to assess the properties of these modified coals 
towards coal decarboxylation. The microbial consortia will be devel- 
oped using a fermentor system first under batch and then in a 
continuous system. The main objectives for this quarter were to 
develop microbial consortia that would decarboxylate coal and iso- 
late potential anaerobic microorganisms with decarboxylating, 
ability from these enriched microbial consortia, to continue to 
compare the known cultures with reward to their ability to decar- 
boxylate coal, and to characterize the anaerobically biotreated coal 
using FTIR to confirm decarboxylation of coal. Significant achieve- 
ments during the period include: coal decarboxylation was possible 
only under anaerobic conditions. microbial consortia that can 
anaerobically decarboxylate coal have been developed using 
anaerobic vials and batch fermentor system, and loss of carboxyl 
groups in biotreated coal has been confirmed by FT-IR. 


32620 (DOE/PC/90051-T7) Anaerobic bioprocessing of 
low-rank coals: Progress » April 1—June 30, 1992. Jain, 
M.K.; Narayan, R.; Han, O. Michigan Biotechnology Inst., Lansing, 
MI (United States). 14 Jul 1992. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-90PC90051. 
Order Number DE92040525. Source: OSTI; NTIS; GPO Dep. 

We are seeking to find biological methods to remove carboxylic 
functionalities from low-rank coals and to assess the properties of 
the modified coal towards coal liquefaction. The main objectives for 
this quarter were : continuation of microbial consortia development 
and maintenance, evaluation of commercial decarboxylase, decar- 
boxylation of lignite, demineralized Wyodak coal and model 
polymer, and characterization of biotreated coals. Specifically we 
report that two batch fermentor systems were completed and three 
other fermentors under optimum conditions for coal decarboxylation 
are in progress; that inhibition of growth of methanogens in the 
batch fermentor system enhanced the carbon dioxide production; 
that adapted microbial consortium produced more gas from lignite 
than Wyodak subbituminous coal; that phenylalanine decarboxy- 
lase exhibited insignificant coal decarboxylation activity; that two 
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different microbial consortia developed on coal seem to be effec- 
tive in decarboxylation of a polymer containing free carboxylic 
groups; and that CHN analyses of additional biotreated coals re- 
confirm increase in H/C ratio by 3-6%. 


32621 (DOE/PC/90056-T7) Fischer-Tropsch synthesis: 
Moessbauer studies of pretreated ultrafine ron oxide cata- 
lysts: Partlal quarterly progress report, April-June 1992. 
Chenshi Huang (Kentucky Univ., Lexington, KY (United States). 
Center for Applied Energy Research); Davis, B.H.; Rao, K.R.P.M.; 
Huffman, G.P.; Huggins, F.E. Kentucky Univ., Lexington, KY 
(United States). Center for Applied Energy Research. [1992]. 23p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-91PC90056. Order Number DE92040536. Source: 
OSTI; NTIS; GPO Dep. 

Moessbauer spectroscopy indicates that a 24 hour-pretreatment 
in CO at 260°C and 8 atm. in a tetralin solvent almost completely 
converts uftrafine iron oxide (about 3 nm) to iron carbide. However, 
pretreatment in hydrogen under the same conditions resulted in re- 
duction of about 33% of the iron to metallic Fe; the remainder was 
Fe30,4. Exposure of the CO pretreated catalyst to a 1:1 HDCO 
synthesis gas resulted in the gradual reoxidation of the carbides to 
Fe30,4. During the first 2 hours of exposure of the H2 pretreated 
sample to synthesis gas,.the metallic Fe was converted to iron 
carbides. Further exposure of the H2 pretreatment sample to syn- 
thesis gas did not result in a composition change of the catalyst. 
Therefore, it is concluded that iron carbides with different oxidation 
characteristics were formed in these two cases. 


32622 (DOE/PC/90293—-T6) High temperature membranes 
for H2S and SO, separations: Quarterly progress report, April 
1, 1992—-June 30, 1992. Winnick, J. Georgia Inst. of Tech., Atlanta, 
GA (United States). School of Chemical Engineering. [1992]. 53p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-90PC90293. Order Number DE92040529. Source: 
OSTI; NTIS; GPO Dep. 

Work has continued on application of this technology to polishing 
H2S from simulated coal gasification process streams. Both stain- 
less steel and MACOR housings were successfully used, with 98% 
(100 ppmv H2S to 2 ppmv H2S) removal observed at a flow rate of 
230 cc/min and a process temperature of 700°C with stainless 
steel housings (Run 57) and greater than 80% (11 ppmv H2S to 
less than 2 ppmv HS) at a flow rate of 100 cc/min and a tempera- 
ture of 650°C with MACOR housings (Run 65). Work has 
continued with attempts to increase removal efficiency by increas- 
ing the density of the membrane and slowing down Hz diffusion 
from the cathode side to the anode side of the cell. 


32623 (DOE/PC/90312-T8) Hot gas desulfurization with 
sorbents containing oxides of zinc, Iron, vanadium and cop- 
per: Quarterly technical progress report, July 1992. Akyurtlu, 
A.; Akyurtlu, J.F. Hampton Univ., VA (United States). Dept. of Engi- 
neering. [1992]. 40p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-90PC90312. Order Number 
DE92040538. Source: OSTI; NTIS; GPO Dep. 

The main objective of this research is to evaluate the desulfur- 
ization performance of novel sorbents consisting of different 
combinations of zinc, iron, vanadium and copper oxides; and to de- 
velop a sorbent which can reduce H2S levels to less than 1 ppmv, 
which can stabilize zinc, making operations above 650°C possible, 
and which can produce economically recoverable amounts of 
elemental sulfur during regeneration. This objective will be accom- 
plished by evaluating the sorbent performance using fixed-bed and 
TGA experiments supported by sorbent characterization at various 
reaction extents. In the seventh quarter, the screening of the pro- 
moted sorbents in the packed bed reactor was continued. The 
results of this work were presented at the 1992 University Coal Re- 
search Contractors, Review Conference at Pittsburgh, PA. 


32624 (DOE/PC/91039-T3) Highly dispersed catalysts for 
coal liquefaction: Quarterly No. 3, February 23, 1992- 
May 22, 1992. Hirschon, A.S.; Wilson, R.B. Jr. SRI International, 
Menlo Park, CA (United States). 8 Jun 1992. 23p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
91PC91039. Order Number DE92040453. Source: OSTI; NTIS; 
GPO Dep. 





Iron and molybdenum complexes were studied as precursors to 
high dispersion catalysts for coal liquefaction. The precursors were 
either organometallic complexes or water soluble salts and were 
impregnated into coals of various ranks. The molybdenum catalysts 
were found to be very effective for conversion of an Illinois #6 bitu- 
minous coal whereas the iron catalysts were not. In contrast, the 
iron catalysts were found to be very effective for lignite conver- 
sions. A H-donor and a non-donor conversion system were 
compared, using tetralin and n-hexadecane, respectively. In each 
case the organometallic precursor gave greater yields of toluene 
soluble material, with differences being most dramatic in the hex- 
adecane system. The yields using the organometallic molybdenum 
precursors in hexadecane were found to be almost as great as 
those in the tetralin system, indicating that good catalyst precursors 
do not require donor solvents. The impregnation techniques were 
evaluated by conversion yields and analyzing the prod- 
ucts using Field lonization Mass Spectroscopy (f.i.m.s) and FT-IR. 


(DOE/PC/91051-T1) Advanced liquefaction using 
: Report No. 
October-December 
1991. Curtis, C.W. (Auburn Univ., AL (United States)); Gutterman, 
C.; Chander, S. Amoco Oil Co., Naperville, IL (United States). Re- 
search and Development Dept. [1991]. 35p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-91PC91051. 
Order Number DE92016720. Source: OSTI; NTIS; GPO Dep 
Research in this project centers upon ing a new ap- 
proach to the direct liquefaction of coal to produce an all-distillate 
product slate at a sizable cost reduction over current 
The approach integrates all aspects of the coal liquefaction pro- 
cess including coal selection, pretreatment, coal swelling with 
catalyst impregnation, coal liquefaction experimentation, product re- 
covery with characterization, alternate bottoms ing, and a 
technical assessment including an economic evaluation. Work has 
centered upon obtaining bulk samples of feedstocks for the project, 
up-dating the background literature, and preparing and testing a 
computer program to perform material balance calculations for the 
continuous flow liquefaction unit. 


32626 (DOE/PC/91257-T12) Molten-caustic-leaching sys- 
tem integration project: Technical progress report, quarter 
ending June 26, 1992. TRW, Inc., Redondo Beach, CA (United 
States). Applied Technology Div. 20 Jul 1992. 53p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
86PC91257. Order Number DE92040470. Source: OSTI; NTIS; 
GPO Dep. 

The overall strategy for the project Tasks | through 6 is to allow 
for the earliest startup of the Task 6 integrated operations with a 
minimum of up front costs attributed to plant modifications. The 
plan is to implement only those modifications that are required in 
order that the plant can be operated in an integrated continuous, 
manner and defer other modifications that will improve plant opera- 
tion until needed. The necessary modifications are those affecting 
the operation of the vacuum filters and the evaporator which are 
critical for integrated operation. Problems with filtration during the 
June 1991 test run (high level of coal fines) indicated that the Pitts- 
burgh coal in our inventory might be weathered. Coal sample 
analysis showed an increase in sulfate sulfur and a decrease in 
heating value, also indicative of weathering. Although TRW had 
more than enough coal in inventory to complete the planned test 
matrix, TRW has obtained fresh coal to avoid the problems associ- 
ated with weathering and has disposed of the weathered coal in 
inventory. TRW has also di of the remaining liquids and 
coalcaustic solids from the previous program. Repairs to cen- 
trifuges and plant modifications required to resume test operations 
have been made. Additional off-line tests of plant component 
equipment were performed, and a second week of continuous 
around-the-clock test operations was conducted starting on May 
14, 1992 using fresh coal. 


32627 (DOE/PC/91281-T3) Low severity coal liquefaction 
promoted by cyclic olefins: Quarterly report, 1992. 
Curtis, C.W. Auburn Univ., AL (United States). Dept. of Chemical 
Engineering. 27 Jul 1992. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG22-91PC91281. Order 
Number DE92040657. Source: OSTI; NTIS; GPO Dep. 
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Low severity coal liquefaction allows for solubilization of coal with 
reduced gas make. These lower severity conditions may result in 
some selective bond rupture. Promotion of coal solubilization 
through hydrogen transfer using highly active and effective hydro- 
gen donors is the objective of this study. The highly effective 
donors being tested are cyclic olefins. Representative cyclic olefins 
are isotetralin, which is 1,4,5,8-tetrahydronaphthalene, and 
1,4,5,8,9,10-hexahydroanthracene. These compounds are hy- 
droaromatics without aromatic rings and have been shown to be 
highly effective donors. The objective of the work performed in this 
study during this quarter was to evaluate reaction parameters for 
low severity liquefaction reactions using the cyclic olefin, hexahy- 
droanthracene, and the aromatic, anthracene. These model 
compounds were reacted under a variety of conditions to evaluate 
their reactivity without coal. The reactions were performed under 
both thermal and catalytic conditions. Finely divided catalysts from 
in miso henge hintaan ir ac- 
tivity in ing hydrogenation and hydrogen transfer at low 
severity conditions. The catalysts used were Molyvan L, sulfurized 
oxymolybdenum dithiocarbamate, molybdenum naphthenate, and 
Molyvan 822, organo molybdenum dithiocarbamate. 


(DOE/PC/91291-T4) [Mechanism of hydrogen incor- 
poration In coal iquetection}: Progress report, July 31, 1992. 

, KY (United States). [1992]. 16p. Spon- 
aaa by USDOE, Washington, DC (United States). DOE Contract 
FG22-91PC91291. Order Number DE92040532. Source: OSTI; 
NTIS; GPO Dep. 

In earlier reports, we have described our initial efforts at studying 
the reaction of 1,2-diphenylethane with D2 gas at 450°C in a glass 
reactor. We had shown that, in agreement with the results 
published by Vernon, the presence of D2 gas in the reaction at- 
mosphere reduces the amount of stilbene formed and increases 
the yields of benzene and ethylbenzene. in other experiments, we 


diphenylethane. NMR measurements on the isolated 

of the mixture show D to be present in roughly equal amounts at 
aliphatic and aromatic sites. Table 1 shows the relative GC areas 
(flame ionization detection) for peaks ing to the various 
products obtained for the thermolysis of 1,2-diphenylethane in a D2 
atmosphere (est. 2000 psi) at 450°C. Structure assignment was by 
comparison of GC retention times where comparison compounds 
were available, by NMR for major products and by GC/MS in all 
cases. 


32629 (DOE/PC/91304—-T2) Low severity upgrading of F-T 
waxes with solid superacids: Pr » March 1, 1992— 
May 30, 1992. Wender, |.; Tierney, J.W. Pittsburgh Univ., PA 
(United States). Dept. of Chemical and Petroleum Engineering. 20 
Jul 1992. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-91PC91304. Order Number 
DE92040662. Source: OSTI; NTIS; GPO Dep. 

We have previously reported the isomerization and hydrocrack- 
ing of n-hexadecane and a n-C32 straight chain paraffin with a Pv 
ZrO2/SO, catalyst at 170°C and 350 psig of hydrogen. This study 
has now been extended to the treatment of a Fisher-Tropsch wax 
with a carbon number range from Css5-Cego. The results reported in 
Table 1 show that the Pt/ZrO2/SO, catalyst is active for the isomer- 
ization and hydrocracking of this substrate. At an 88.6 wt% 
conversion level, an 86.1% selectivity to isoparaffins was achieved. 
The products consisted mainly of C4-Cy and C19-Ci4 fractions, 
suitable as gasoline and diesel fuels. A feed/catalyst ratio of 6:1 
was used; there was no evidence of catalytic deactivation. The 
melted wax is viscous and there was a decrease in conversion 
with time, indicating that diffusion might be a limitation for chains of 
very high molecular weight. 

(ETDE-mf-93702117) Development of a tube reactor 
coal. Final report. 


Salzgitter Industriebau GmbH. (Germany); Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). Jul 1991 112p. 
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(In German). Contract BMFT 03E-70-A/B/C. Order 
DE93702117. Source: OSTI; NTIS (US Sales Only). 

In a 5 td pilot plant, the hydrogenation of hard coal, brown coal 
and petroleum-based feedstock was developed and demonstrated 
taking place in a tube reactor at very high pressure values. It could 
be seen that this process can technically be managed without 
problems using simpler apparatus than the conventional hydro- 
genation technique. The conversion results fell, under equal 
conditions, only slightly short of the results of other hydrogenation 
processes, however, product distribution and quality could be im- 
proved. Gasoline even achieved a very good straight-run-quality. 
The economic efficiency of the process is comparable with that of 
conventional processes. (orig.) With 43 refs., 21 tabs., 58 figs. 


32631 (ETDE-mf-93702357) A scheme for implementation 
ot the Frankfurt/Oder combined-cycle GSP gasification power 
plant. Stage 1. Jelich, W.; Meier, H.J. Deutsche Babcock Energie- 
und Umwelttechnik AG, Oberhausen (Germany); Bundesminis- 
terium fuer Forschung und Technologie, Bonn (Germany). [1992] 
50p. (In German). Contract BMFT 0326623B. Order Number 
DE93702357. Source: OSTI; NTIS (US Sales Only). 

Paper presented at the German-Australian workshop on 
environment-friendly coal technology. 

A brief introduction to the relevant gasification technique is fol- 
lowed by a general description of the GSP system (Gaskombinat 
Schwarze Pumpe). Details are given about experiences gained in 
the operation of demonstration plants and in industrial-scale opera- 
tion, the size of the demonstration plant (combined-cycle power 
plant with integrated coal gasification), a comparison of GSP gasifi- 
cation with other methods, and a demonstration plant scheme 
which can be applied to any site. (HS). 


32632 (LBL-32005) Fundamental studies of the meche- 
nism of catalytic reactions with catalysts effective in the 
es of carbon solids and the oxidative coupling of 

report, January 1—March 31, 1992. Heine- 
mann, ane: Somorjai, G.A.; Perry, D.L. Lawrence Berkeley Lab., CA 
(United States). Mar 1992. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE93001602. Source: OSTI; NTIS; GPO Dep. 

Work will continue on the oxidative coupling reaction of methane 
over ternary oxide catalysts to produce C2, C3 and C4 hydrocar- 
bons and particularly olefins with high selectivity. The work which 
has shown that close to 100% selectivity can be obtained has re- 
ceived wide attention and has resulted in collaborative efforts with 
industry (CRADA) towards the development of a commercial pro- 
cess. An immediate purpose of additional work is to increase the 
conversion without diminishing the extremely high selectivity of the 
reaction and also to permit operation at higher space velocity to 
reduce equipment size. The mechanism of this reaction is not un- 
derstood and much additional work is needed to explain the role of 
carbon formation and of water as intermediates in the reaction and 
to investigate whether carbon oxides are intermediates. It has been 
found that oxides other than calcium-nickel-potassium oxides can 
be useful catalysts for this reaction in the presence of steam and 
at relatively low temperatures and long contact times. Better defini- 
tion of the class of binary metal oxides is required and better 
catalyst characterization is needed to ensure reproducibility of cata- 
lyst preparation and operational results. Pretreatment of the 
catalyst should be shortened and higher space velocities must be 
obtained. Close collaboration with Orion ACT is required to ad- 
vance the project toward the pilot plant stage. In the area of coal 
and char catalytic steam gasification, the large volume of data ob- 


tained at atmospheric pressure will be extended to operations at 
higher pressures. 


32633 (NEDO-OS-9104) Proceedings: Eleventh annual 
conference on coal energy technologies. New Energy and In- 
dustrial Technology Development Organization, Tokyo (Japan). Oct 
1991. 85p. Order Number DE93716339. Source: OSTI; NTIS. 
Papers presented in the 11th annual conference on coal energy 
technologies held by NEDO in Oct. 1991 are included. The coal 
liquefaction and gasification technology development projects are 
outlined, and the following six papers are included as progress 
reports:(1) Development of bituminous coal liquefaction technology- 
Present status of R?D with a pilot plant,(2) Development of brown 
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coal liquefaction technology-Present status of the Australian brown 
coal liquefaction project,(3) Development of coal liquefaction com- 
mon technology infrastructure-Development of new catalysts for 
upgrading coal liquid,(4) Development of integrated coal gasifica- 
tion combined cycle power generation technology for entrained 
flow-Progress of development of a 200 T/Day entrained flow coal 
gasification combined cycle power generation pilot plant,(5) Ditto- 
Supporting research for the development of an entrained flow coal 
gasification power plant, and (6) Development of coal-based hydro- 
gen production technology-R?D of actual operation with a pilot 
plant. 


32634 (NEDO-OS-9104, pp. 9-24) Development of coal 
liquefaction technology: development of bituminous coal liq- 
uefaction technology.: Present status of R and D with a pilot 
plant. Nakamura, T. (Nippon Coal Oil Co. Ltd., Tokyo (Japan)). 
New Energy and Industrial Technology Development Organization, 
Tokyo (Japan). Oct 1991. In Proceedings: Elventh annual confer- 
ence on coal energy technologies. 85p. Order Number 
DE93716339. Source: OSTI; NTIS. 

The progress of the developmental project of bituminous coal liq- 
uefaction technology on a pilot plant is reported which has been 
promoted by NEDO since 1984. The project adopts a NEDOL pro- 
cess, and its initial plan of 250 t/d was altered into that of 150 t/d 
due to restriction of a budget. The plant was designed over a pe- 
riod of three years from 1988 to 1990, its construction started in 
1991 in the Kashima area, Ibaragi-ken, Japan, and its operational 
study is scheduled to take place from 1994 to 1997. The features 
of the NEDOL process, and the purpose and of the pilot 
pliant study are described, and the overall schedule of R?D and the 
design process of every facility of the plant are presented pre- 
cisely. Details of the design modification to 150 t/d and actions to 
cope with facility reduction are described, and the layout, facility 
configuration, process flow and capacity of the plant are also illus- 
trated. 5 figs., 7 tabs. 


32635 (NEDO-OS-9104, pp. 25-36) Development of coal liq- 
uetaction technology: development of brown coal liquefaction 
technology.: Present status of the Australian brown coal liq- 
uefaction project. Fujimoto, |. (Nippon Brown Coal Liquefaction 
Co. Ltd., Tokyo (Japan)). New Energy and Industrial Technology 
Development Organization, Tokyo (Japan). Oct 1991. In Proceed- 
ings: Eleventh annual conference on coal energy technologies. 
85p. Order Number DE93716339. Source: OSTI; NTIS. 

Study results of the Australian brown coal liquefaction project are 
reported which started in 1981 as the joint project of Japan and 
Australia. The integrated operation of the whole system begun in 
Feb. 1988, and all the operations were successfully completed in 
Oct. 1990 after the stable operation for 1,700 hours and achieve- 
ment of a high oil yield over 50%. As the results, continuous 
operation for nearly 1,000 hours, deashing to less than 1,000 ppm 
for feed to secondary hydrogenation, a new fixed bed catalyst for 
secondary hydrogenation enduring long operation, and a new 
slurry dewatering method more economical than conventional ones 
are reported. As the other results, data on fluidity in a primary 
hydrogenation tower, gas-liquid equilibrium data, and data for se- 
lecting materials for equipment and piping are reported together 
with established operation techniques for the primary and sec- 
ondary hydrogenation plants, solvent deashing plant and new 
slurry dewatering plant. Future processing of research findings is 
also summarized. 1 fig., 1 tab. 


32636 


(NEDO-OS-9104, pp. 37-49) Development of coal liq- 
uefaction technology.: Development of common technology 


infrastructure (development of new catalysts for upgrading 
coal liquid). Kinoshita, A. (Catalysts and Chemicals Industries Co. 
Ltd., Tokyo (Japan)). New Energy and Industrial Technology Devel- 
opment Organization, Tokyo (Japan). Oct 1991. In Proceedings: 
Eleventh annual conference on coal energy technologies. 85p. Or- 
der Number DE93716339. Source: OSTI; NTIS. 

Since coal liquid contains considerably more aromatic contents 
and hetero compounds than petroleum does, the hydrotreatment 
and the hydrocracking are required for upgrading of coal liquid. 
This paper reports the research and development of new catalysts 
aiming for the hydrotreatment (hydrotreatment and denitrification of 
aromatic rings). Four kinds of catalysts differing in catalytic function 





were selected as standard catalysts from hydrotreatment catalysts 
with proven performances in petroleum refining. Then a number of 
active metals likily to improve the hydrotreatment catalysts were se- 
lected, and the combination of active metals and the effects of the 
metal content and composition ratio on the hydrotreating activity of 
catalysts were studied by experiments. These studies revealed that 
both Ni-MO-based and Ni-W-based catalysts were very effective. 
Two or three highly active catalysts were discoverd, one of which 
was put to a short-term durability test with a continuous fixed-bed 
system in bench-scale. These new catalysts were confirmed to be 
excellent compared with a commercially available catalyst which 
has high hydrotreatment performance. 13 figs., 3 tabs. 


32637 (NEDO-OS-9104, pp. 51-64) Development of inte- 
grated coal gasification combined cycle power generation 
technology for an entrained flow.: Progress of development of 
@ 200 t/day entrained flow coal combined cycle 
power generation pilot plant. Kurihara, T. (Engineering Research 
Association for Integrated Coal Gasification Combined Cycle Power 
Systems, Tokyo (Japan)). New Energy and Industrial Tec 
Development Organization, Tokyo (Japan). Oct 1991. In Proceed- 
ings: Eleventh annual conference on coal energy technologies. 
85p. Order Number DE93716339. Source: OSTI; NTIS. 

The integrated coal gasification combined cycle power system 
(IGCC) is expercted to better satisfy the future requirement for the 
coal-fired power generation. A 200 ton/d pilot plant for develop- 
ment of the IGCC had been constructed, underwent initial firing 
with light oil in March 1991, and is now under tuning operation. 
This pilot plant has a two-stage pressurized air-blown entrained- 
flow type gasifier, a hot gas clean-up unit, a combuster for the 
lowcalorific value gas, gas turbine et al. The steam turbine genera- 
tor, which has already been in commercial use, is not installed and 
instead will be substituted for by computerized simulation. In fiscal 
1990, the various constituent units of the pilot plant were installed, 
put to tuning runs and adjustment. Moreover, the following elemen- 
tal studies were carried out to facilitate the operation of the pilot 
pliant; research through gasification tests with a 2 ton/d gasifier 
unit, research on a large gas turbine combustor, research on over- 
all simulation of combined cycle power generation. 4 figs. 3 tabs. 


32638 (NEDO-OS-9104, pp. 65-77) Development of inte- 
grated coal gasification combined cycle power generation 
technology for an entrained flow.: Supporting research for the 
development of an entrained flow coal 


gasification power 
plant. Nakai, J. (Coal Mining Research Center, Tokyo agai. 
New Energy and Industrial Technology Development Organization, 
Tokyo (Japan). Oct 1991. In Proceedings: Eleventh annual confer- 


ence on coal energy technologies. 85p. Order Number 
DE93716339. Source: OSTI; NTIS. 

A supporting research for the 200 ton/d pilot plant aiming to de- 
velop an integrated coal gasification combined cycle (IGCC) power 
generation plant for an entrained flow was carried out using a 40 
tor/d pilot plant for low-calorie coal gasification by the fluidized bed 
system. The supporting research intends to obtain information to 
be reflected in the design, production, and eventually the operation 
and maintenance of the 200 ton/d entrained bed IGCC pilot plant, 
and contains mainly dry desulfurization tests, dry dust removal 
tests, and gas turbine-related researches. This report outlines the 
achievements of the supporting research until fiscal 1990. In the 
dry desulfurization, techniques for the automation and monitoring of 
operation were established, and desulturizing performances under 
standard and varied conditions were verified, and so on. In the dry 
dust removal, separation of dust sticking to the filtering medium, 
automation techniques to cope with load variation, and others were 
established. In the gas turbine related research, testing methods 
for gas turbine materials were studied, corrosion check-up and 
other examination were surveyed. 2 figs. 
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Refer also to citation(s) 32583, 32598, 32599, 32600, 32610, 
32612, 32761, 34083 


32639 (DOE/PC/79901—T6) Radiative properties of ash and 
slag: Ninth quarterly report, October 1, 1989-December 31, 
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1989. Solomon, P.R.; Markham, J.R. Advanced Fuel Research, 
Inc., East Hartford, CT (United States). Mar 1990. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC22- 
87PC79901. Order Number DE92041111. Source: OSTI; NTIS; 
GPO Dep. 

Thermal radiation plays a key role in the operation and efficiency 
of combustion systems, accounting for over 90% of the heat trans- 
fer. The analysis of radiative heat transfer in coal-fired boilers, 
combustion chambers and other energy systems requires account- 
ing for the effects of inorganic deposits on bounding surfaces and 
of entrained particulates, such as pulverized coal, char, and fly- 
ash. These effects can be predicted; however, the accuracy in 
predicting the radiative properties of entrained pyrolysis (ash) and 
deposit layers (slag) is limited by inaccurate knowledge of the 
physical/chemical properties of the materials over a range of mate- 
rial temperatures and radiative wavelengths that is representative 
of conditions in practical combustion systems. The objective of this 
project is to make laboratory measurements of the radiative proper- 
ties of extracted ash and slag deposit sampies. 


32640 (DOE/PC/79901-T8) Radiative properties of ash and 
slag: Sixth quarterly report, November 1, 1968—January 31, 
1989. Solomon, P.R.; Markham, J.R. Advanced Fuel Research, 
Inc., East Hartford, CT (United States). [1989]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
87PC79901. Order Number DE92041113. Source: OSTI; NTIS; 
GPO Dep. 

Thermal radiation plays a key role in the operation and efficiency 
of combustion systems, accounting for over 90% of the heat trans- 
fer. The analysis of radiative heat transfer in coal-fired boilers, 
combustion chambers and other energy systems requires account- 
ing for the effects of inorganic deposits on bounding surfaces and 
of entrained particulates, such as pulverized coal, char and fly-ash. 
These effects can be predicted; however, the accuracy in predict- 
ing the radiative properties of entrained particles — and deposit 
layers (slag) is limited by inaccurate knowledge of the physical/ 
chemical properties of the materials over a range of material tem- 
peratures and radiative wavelengths that is representative of 
conditions in practical combustion systems. The objective of this 
project is to make laboratory measurements of the radiative proper- 
ties of extracted ash deposit samples. During this quarter, 
technique validation measurements were performed on several test 
samples. Technique validation has been achieved for infrared 
opaque and semi-transparent materials that exhibit a high degree 
of specular reflection (i.e. having a negligible diffuse reflectance 
component). Validation has not been achieved for non-specular re- 
flecting surfaces, but work is progressing on modifying the present 
system to accommodate these materials. 


32641 (DOE/PC/89757-1) Surface structure and thermody- 
namics of coals: Quarterly report, October 1, 1989-December 
31, 1989. Wernett, P.C.; Larsen, J.W. Lehigh Univ., Bethlehem, PA 
(United States). Dept. of Chemistry. [1989]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
89PC89757. Order Number DE92040023. Source: OSTI; NTIS; 
GPO Dep. 

Our work has been the determination of the average micropore 
diameter of an Argonne Illinois No. 6 coal and a spherocarb sam- 
ple by '2°Xe NMR. '*°Xe NMR spectroscopy has been used to 
determine pore sizes and surface characteristics in zeolites. The 
chemical shift of '*°Xe was measured as a function of pressure 
and the average micropore diameter was calculated using 
established techniques. For the spherocarb, the calculated pore di- 
ameter of 15.4 CA agrees well with the 0 manufacturer's reported 
value of 15A. The Illinois No. 6 coal gave two '*°Xe peaks. Extrap- 
olation of the pressure dependent peak gave a micropore diameter 
of 5.2A. The other peak was not pressure dependent and is tenta- 
tively assigned to Xe dissolved in the coal. The NMR chemical shift 

Xe is a useful probe of micropore (<20 A diameter) size and 
surface characteristics. This application was developed principally 
by Fraissard and coworkers to determine pore size distributions 
and the degree of crystallinity in zeolites. The observed '?°Xe 
NMR chemical shift can be attributed to 4 factors: (1) the number 
of Xe-Xe collisions; (2) the electric field established by neighboring 
ions’ in the solid sample, found to be negligible for monovalent 
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cations in zeolites; (3) the number of Xe-wall collisions; and (4) the 
nature of the interaction of Xe with the pore wall. The chemical 
shift due to Xe-wall collisions can be determined by extrapolation 
of '2°Xe@ NMR resonances to 0 Xe pressure. 


32642 (DOE/PC/89757-2) Thermodynamics end surface 
structure of coals: Quarterly report, January 1, 1990—April 1, 
1980. Wernett, P.C.; Maioriello, J.; Larsen, J.W. Lehigh Univ., 
Bethlehem, PA (United States). Dept. of Chemistry. [1990]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-89PC89757. Order Number DE92040022. Source: 
OSTi; NTIS; GPO Dep. 

We have previously observed and reported a steep BET surface 
area dependence on adsorbate size for an Argonne Illinois No. 6 
coal. During this quarter, the cyclopentane BET surface areas were 
determined for the entire set of Argonne coals and are presented 
in Table 1. All surface areas were determined on a Micromeritics 
Stainless steel surface area instrument. The 5-point cyclopentane 
surface areas were measured at an adsorption temperature of 0°C, 
allowing 24 hours equilibration time for the first point and 6 hours 
equilibration time for each subsequent BET adsorption point. 


32643 (DOE/PC/89757-3) Thermodynamics and surface 
structure of coals: Quarterly report, April 1, 1990—July 1, 1990. 
Wernett, P.C.; Maioriello, J.; Larsen, J.W. Lehigh Univ., Bethlehem, 
PA (United States). Dept. of Chemistry. [1990]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
89PC89757. Order Number DE92040021. Source: OSTI; NTIS; 
GPO Dep. 

Our work this quarter has been the determination of: (1) the av- 
erage micropore diameter of three Argonne coal samples by '*°Xe 
NMR spectroscopy; (2) the cyclohexane BET surface areas for the 
full series of Argonne coals. For a detailed discussion of the rela- 
tionship between the '2°Xe NMR chemical shift and the pore 
diameter, see DE-AC22-89PC89757-1. The '*°Xe NMR chemical 
shift was measured as a function of Xe pressure. 


32644 (DOE/PC/89757—4) Thermodynamics and surface 
structure of coals: Quarterly report, July 1, 1990-September 
30, 1990. Larsen, J.W.; Quay, D.M.; Roberts, J.E.; Wernett, P.C. 
Lehigh Univ., Bethlehem, PA (United States). Dept. of Chemistry. 
[1990]. 25p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-89PC89757. Order Number 
DES92040020. Source: OSTI; NTIS; GPO Dep. 

We measured the surface areas of the Argonne coals using 
standard multipoint volumetric BET techniques, a series of aliphatic 
alkanes, No, and COz2. All samples were dried by evacuation at 
10-® torr overnight on a Micromeritics Digisorb 2500 stainless 
steel adsorption rig. Twenty four hours equilibration for the first ad- 
sorption point and six hours equilibration for each subsequent point 
was allowed for the cyclic hydrocarbon gases, except where other- 
wise noted. Six hours equilibration between adsorption points was 
used for all the other gases except N2-'°. The data and measure- 
ment conditions for Argonne: Pocahontas No. 3, Upper Freeport, 
and Pittsburgh No. 8 coals are presented in figures 1-3 respec- 
tively. The coal surface areas obtained using CO2, ethane and 
cyclopropane, all of similar cross sectional area, cannot be ratio- 
nalized using a constricted pore model. Ethane (cylindrical) and 
cyclopropane (planar) have different shapes and slit like or cylindri- 
cal pores would discriminate between them. 


32645 (DOE/PC/89757-5) Thermodynamics and surface 
structure of coals: Quarterly report, October 1, 1990- 
December 31, 1990. Larsen, J.W.; Quay, D.M.; Roberts, J.E.; 
Wernett, P.C. Lehigh Univ., Bethlehem, PA (United States). Dept. 
of Chemistry. [1990]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-89PC89757. Order Number 
DE92040019. Source: OSTI; NTIS; GPO Dep. 

We propose that most pores in coals are closed. They cannot be 
reached by diffusion through a pore network but can only be 
reached by diffusion through solid coal. Coo gives accurate total 
surface areas because it dissolves in and rapidly diffuses through 
solid coals, reaching all the pores. This surface area is irrelevant to 
materials which are only slightly soluble or insoluble in coals for 
these can only reach a small portion of the pores. Thus, the diffu- 
sion rate controls the determined pore size. For the large 
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molecules involved in direct-liquefaction and most organic reac- 
tions, the effective surface areas of these coals are very small, 
only a few m2/g. The consequences of this structure model for coal 
processing and reaction are significant. These coals cannot be 
considered high (hundreds of m*/g) surface area materials which 
are easily accessible. They are low surface area solids only slightly 
permeable to hydrocarbons. The advantages of fine grinding are 
obvious. Using solvents which will cause coal to become rubbery 
rather than glassy will enhance diffusion and thus reactivity. 


32646 (DOE/PC/89757-6) Thermodynamics and surface 
structure of coals: Quarterly report, 1, 1991—March 
31, 1991. Glass, A.S.; Larsen, J.W.; Quay, D.M.; Roberts, J.E.; 
Wernett, P.C. Lehigh Univ., Bethlehem, PA (United States). Dept. 
of Chemistry. [1991]. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-89PC89757. Order Number 
DE92040018. Source: OSTI; NTIS; GPO Dep. 

We have reported the determination of the average micropore di- 
ameter of an Argonne lilinois No. 6 coal (77% C, daf) and a 
standard 15 A diameter Spherocarb sample by '2°Xe NMR spec- 
troscopy. We have successfully applied this technique to determine 
the average micropore diameter of the full series of Argonne coals. 
We have recently developed a computer program (Appendix A) 
which correlates the 129 Xe NMR spectrum of Coals directly to the 
micropore size distribution of each Argonne coal. The micropore 
size distribution of Argonne: Pocahontas No. 3 (91.8% C, dmmf); 
Pittsburgh No. 8 (85.0% C, dmmf); and Biind Canyon (81.3% C, 
dmmf) coals, determined by 129 Xe NMR spectroscopy are shown 
in Figures 2, 4, and 6, respectively. 


32647 (DOE/PC/89757-7) Thermodynamics and surface 
structure of coals: Quarterly report, April 1, 1991—June 31, 
1991. Glass, A.S.; Larsen, J.W.; Quay, D.M.; Roberts, J.E.; Wer- 
nett, P.C. Lehigh Univ., Bethlehem, PA (United States). Dept. of 
Chemistry. [1991]. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-89PC89757. Order Number 
DE92040017. Source: OSTI; NTIS; GPO Dep. 

Review of previous use of Gas-Solid Chromatography to the de- 
termine thermodynamics of coal adsorption revealed several 
problems with data acquisition, as discussed previously (quarterly 
report 6, January 1, 1991 to March 31, 1991). In addition, in previ- 
ous studies, the effect of diffusion of the adsorbate into the coal 
was not correctly taken into account. The goal of the present work 
is to obtain a more complete characterization and understanding of 
the adsorbate/coal interaction from both a physical and chemical 
viewpoint. These studies should contribute much to the fundamen- 
tal understanding of the interaction of technologically important 
molecules with the complex structure that is coal. In addition, this 
work has profound implications for modelling of various industrial 
processes, including: extraction of fuel from coal and from car- 
bonaceous/inorganic matter in general, reaction of solvents with 
coal during production of clean coal and during production of or- 
ganic chemicals from coal, effects of solvent swelling on coal 
structure and chemistry, and characterization of coal thermodynam- 
ics for efficient burning of coal. 


32648 (DOE/PC/89764—T6) Permeability changes in coal 
resulting from gas desorption: First quarterly report, August 
16, 1989-November 15, 1989. Levine, J.R.; Tsay, F. Alabama 
Univ., University, AL (United States). 19 Nov 1989. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG22- 
89PC89764. Order Number DE92019734. Source: OSTI; NTIS; 
GPO Dep. 

Sampling Procedure: This project requires a carefully coordi- 
nated sample preparation procedure that will ensure that 
specimens of the proper size and physical characteristics are avail- 
able for the various measurement methods used. Coherent blocks 
of coal will be collected in the field, with subsamples being re- 
moved in the lab by 1 inch-diameter core drill. At least 5 separate 
cores will be drilled from each block. Coal blocks sampled in the 
field will be approximately 10 inches (times) 10 inches x 6 inches. 
Distinctive compositional lithologies should be selected for sam- 
pling. For example, a section of the seam containing particularly 
thick vitrain or durain bands might be selected; or the block might 
include a mineral matter rich layer. If necessary, several blocks 
should be selected to represent a range in compositions. Sampling 





procedure must include a method for retaining moisture. The sam- 
ple must not be allowed to dry out. Exposure to atmospheric 
oxygen should be limited as much as possible. The samples must 
carefully packed for shipment so as to preserve their integrity. 


32649 (DOE/PC/89764—-T7) Permeability changes in coal 
resulting from gas desorption: Second quarterly report, 
November 15, 1989-February 15, 1990. Levine, J.R.; Tsay, F. 
Alabama Univ., University, AL (United States). [1990]. 18p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-89PC89764. Order Number DE92019735. Source: OSTI; 
NTIS; GPO Dep. 

Measurement of sorption capacity of coals by microbalance in a 
high pressure environment requires that corrections be made for 
the buoyancy of the gas that is displaced by the solid coal. As the 
pressure increases, the gas density increases, requiring that a cor- 
rection factor be applied to the weight of the sample as measured 
by microbalance. A brief report summarizing this correction is at- 
tached as Appendix A. 


32650 (DOE/PC/89764—T8) in coal 
resulting from gas desorption: Fifth quarterly report, August 
15, 1990-November 15, 1990. Levine, J.R.; Tsay, F. Alabama 
Univ., University, AL (United States). 23 Dec 1990. 21p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-89PC89764. Order Number DE92019736. Source: OSTI; 
NTIS; GPO Dep. 

The objective is to test the hypothesis that the desorption of 
gases (particularly methane) from coal results in shrinkage of the 
coal matrix, bringing about a net increase in permeability. The 
project is currently focused on 3 components tasks: (1) Sample 
collection, imen preparation, and compositional characteriza- 
tion. (2) determination of sorption/desorption isotherms. and (3) 
experimental measurement of swelling and shrinkage of coal speci- 
mens during sorption and desorption. 


32651 (DOE/PC/89878-T9) Fundamental studies of water 
pretreatment of coal: Tenth quarterly report, January 1, 1992- 
March 31, 1992. Serio, M.A.; Solomon, P.R.; Kroo, E.; Charpenay, 
S.; Bassilakis, R. Advanced Fuel Research, Inc., East Hartford, CT 
(United States). 7 Jul 1992. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-89PC89878. Order 
Number DE92040471. Source: OSTI; NTIS; GPO Dep. 

Pretreatment experiments were done with several samples of Illi- 
nois No. 6 coal in an attempt to determine the reasons for the 
variations in liquefaction behavior after hydrothermal pretreatment. 
Pretreatment experiments were begun with six polymers which in- 
cluded a range of bridging structures and functional groups. The 
data show that the coal evolves C02 during both the pretreatment 
and liquefaction stages and that the C02 evolution shows a maxi- 
mum in time for both reaction stages. This means that the 
precursors for both must be an intermediate product of the reac- 
tions of coal with oxygen. Since we were able to see the decaying 
period starting with freshly opened ampoules the precursors were 
already present on the coal and the decomposition of the precur- 
sors must be facilitated by exposure to small amounts of oxygen. 
Consequently, it appears that each ampoule is at a slightly different 
point along this path, which probably expiains the variability in the 
liquefaction results. 


32652 (DOE/PC/91283—T3) Liquid chromatographic analy- 
sis of coal surface pr Quarterly progress report, 
April-June 1992. Kwon, K.C. Tuskegee Univ., AL (United States). 
Dept. of Chemical Engineering. [1992]. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-91PC91283. 
Order Number DES2040544. Source: OSTI; NTIS; GPO Dep. 
Experimental procedures of obtaining experimental data on equi- 
librium adsorption of probe compounds on coal were developed. A 
computer program was developed to compute equilibrium adsorp- 
tion of probe compounds on coal with experimental data. 
Developments of experimental procedures of obtaining experimen- 
tal data on dynamic adsorption of probe compounds on coal were 
attempted, but not finalized. Experiments on equilibrium adsorption 
of various alcohols on Illinois No. 6 coal will be conducted to inves- 
tigate surface properties of this coal in the presence of water. 
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32653 (DOE/PC/91285-3) Two dimensional NMR and NMR 
relaxation studies of coal structure: Progress report, April 1, 
1992—June 30, 1992. Zilm, K.W. Yale Univ., New Haven, CT 
(United States). Dept. of Chemistry. [1992]. 36p. by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
91PC91285. Order Number DE92040500. Source: OSTI; NTIS; 
GPO Dep. 

This report covers the progress made on the title project for the 
project period. Four major areas of inquiry are being pursued. Ad- 
vanced solid state NMR methods are being developed to assay the 
distribution of the various important functional groups that determine 
the reactivity of coals. Special attention is being paid to methods 
that are compatible with the very high magic angle sample spin- 
ning rates needed for operation at the high magnetic field strengths 
available today. Polarization inversion methods utilizing the differ- 
ence in heat capacities of small groups of spins are particularly 
promising. Methods combining proton-proton spin diffusion with °C 
CPMAS readout are being ramen to determine the connectivity 
of functional groups in coals in a high sensitivity relay type of ex- 
periment. Additional work is aimed at delineating the rolé of methyl! 
group rotation in the proton NMR relaxation behavior & coals. 


32654 (DOE/PC/91310-T3) The use of solid-state NMR 
technologies for the analysis of water In coal and the effect of 
different coal drying techniques on the structure and 

of coal: teport, March 1, 1992—May 31, 1992. Netzel, 
D.A. Western Research Inst., Laramie, WY (United States). [1992]. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-91PC91310. Order Number DE92019721. Source: 
OSTI; NTIS; GPO Dep. 

Using a curve-fitting routine for measuring the area of the reso- 
nance lines, as well as increasing the acid concentration and 
reaction time, improved the precision and accuracy of technique for 
measuring water content by 'H NMR. It is anticipated that the water 
content in Argonne coal samples, Eagle Butte coal, and an Alaskan 
coal will be determined during the next quarterly report period. In 
addition, cyclohexane will be tried as a hydrogen reference mate- 
rial because of its availability and purity relative to cycloheptane. 
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32655 (DOE/PC/89652-T6) Demonstration of selective cat- 
alytic reduction (SCR) technology for the control of nitrogen 
oxide (NOx) emissions from high-sulfur coal-fired bollers: 
Quarterly report No. 4, April-June 1991. Southern Co. Services, 
Inc., Birmingham, AL (United States). Aug 1991. 45p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FC22- 
90PC89652. Order Number DE92018210. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this project is to demonstrate and evaluate com- 
mercially available Selective Catalytic Reduction (SCR) catalysts 
from US, Japanese and European catalyst suppliers on a high- 
sulfur US coal-fired boiler. SCR is a post-combustion nitrogen 
oxide (NOx) control technology that involves injecting ammonia into 
the flue gas generated from coal combustion in an electric utility 
boiler. The flue gas containing ammonia is then passed through a 
reactor that contains a specialized catalyst. In the presence of the 
catalyst, the ammonia reacts with NOx to convert it to nitrogen and 
water vapor, Although SCR is widely practiced in Japan and Eu- 
rope, there are numerous technical uncertainties associated with 
applying SCR to US coals. These uncertainties include: (1) poten- 
tial catalyst deactivation due to poisoning by trace metal species 
present in US coals that are not present in other fuel performance 
of the technology and effects on the balance-of-plant equipment in 
the presence of high amounts of SO2 and SO3. (3) performance of 
a wide variety of SCR catalyst compositions, geometries and meth- 
ods of manufacture under typical high-sulfur coal-fired utility 
operating conditions. These uncertainties will be explored by con- 

structing a series of small-scale SCR reactors and simultaneously 
exposing different SCR catalysts to flue gas derived from the com- 
bustion of high sulfur US coal. 


ERA Vol. 17, No. 12 13 





01 COAL, LIGNITE, AND PEAT 
0108 Waste Management 
32656 (EUR-13876) Reduced NO, emissions and other 

in fluidized bed combustion. Marshall, A.R.; 
Meliing, P.J. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1992. 66p. Contract EN3F-0007-UK(H). 
Source: OSTI; NTIS (US Sales Only); INIS. 

Future emission standards will require levels of NO, emission 
that are below the relatively low levels produced by conventional 
fluidized bed combustion (FBC). One of the most promising meth- 
ods for meeting these requirements is staged combustion. The 
Solids Circulation Boiler (SCB) separates the combustion and heat 
transfer processes, with the result that no in-bed tubing is required. 
The air used to circulate solids between the bed and a cooled 
riser/downcomer system, is re-introduced to the furnace in the 
lower freeboard. Thus the process incorporates the staged admis- 
sion of combustion air and is potentially capable of low NOx 
emission level. Consequently, the main aim of this project was to 
investigate the conditions required to reduce NO, emissions on a 
SCB rig, whilst maintaining a low level of CO emission, good sul- 
phur retention and a satisfactory combustion efficiency. In addition 
other FBC phenomena were investigated, such as pressure pulsa- 
tion, residue characteristics. The two stage combustion, inherent in 
the SCB process, can achieve low NOx emission level of 200 mg/ 
Nm®. For a fixed calcium/sulfur molar ratio, SO. emission level rise 
as the degree of air staging increases and are very sensitive to 
bed temperature, particularly at around 850 deg C. However, at 
bed temperatures in the region of 825 deg C, 90% sulphur reten- 
tion can be achieved, at similar calcium/sulphur molar ratios to 
those experienced with unstaged combustion. Increasing the de- 
gree of air staging increases CO emission levels, but with high 
freeboard temperatures 200 mg/Nm* or lower can be achieved. A 
tall hot freeboard and grit recycle should also ensure that combus- 
tion efficiency does not suffer, under staged combustion conditions. 
High unstable pulsation levels are unlikely and the use of staged 
combustion seems to have no significant adverse effect on the 
chemical composition or leaching behaviour of the ash residues. 


32657 (LUNDD-TMAT-—90-2002) Sempling and characterize- 


tion of aerosols. Faengmark, |. Lund Inst. of Tech. (Sweden). 


Dept. of Working Environment. 
DE93711220. Source: OSTI; NTIS. 

A flue gas particulate sample was collected from a coal fired 
power plant by a cooling and dilution probe. The collected particles 
were subjected to chemical characterization. A personal impinger, 
designed for the collection of airborne micro-organisms, was tested 
for collection efficiency by two test methods. The most reproducible 
results were obtained when an optical particle counter was used to 
count a test aerosol of solid particles. The collection efficiency for 
the impinger (inlet excluded) was determined for different flow rates 
and different distances to the impaction surface. The same test 
method was used to test the aerosol collection efficiency for two 
flue gas sampling trains used for chlorinated dioxins and dibenso- 
furans. (au). 


1990. 21p. Order Number 


32658 (SVF-400) Decrease In flue gas emissions of nl- 
trous oxides from peat gasification by decomposition of tar. 
Waldheim, L. (Studsvik Energy, Nykoeping (SE)); Gustafsson, R.; 
Alden, H. Stiftelsen foer Vaermeteknisk Forskning, Stockholm 
(Sweden); Studsvik Energy, Nykoeping (Sweden). Jun 1991. 72p. 
(in Swedish). (STUDSVIK-EP-—90-40). Order Number DE93711202. 
Source: OSTI; NTIS. 

The purpose of the present study was to show that the vapour 
phase catalytic decomposition of peat tar on dolomite works, as 
well as previously shown for wood tar, and that this catalytic treat- 
ment also would reduce the amount of fixed nitrogen in the gas 
significantly resulting in a reduction of the emissions of nitrous ox- 
ide after combustion. Tests of tar and fuel nitrogen reduction were 
carried out in a lab scale unit (80 g sample) and in a bench scale 
unit = 15 kg/hr. The latter unit was also connected to a converted 
oil fired boiler (135 kW) for combustion. Results of the lab scale 
test were that the decomposition of tar over dolomite was sensitive 
to temperature but at 850-900 deg C resulted in high conversion. 
Apart from the temperature the amount of dolomite catalyst present 
and the fuel sulphur content had effect on the amount of residual 
tar. The composition of the tar, both before and after cracking, did 
not show any significant difference compared to wood. It was also 
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shown that dolomite was a more effective catalyst than limestone. 
The conclusions are that catalytic tar cracking is effective for peat 
and have environmental and operational advantages. However, the 
catalytic tar cracking merely transfers the nitrogen contained in the 
tar to ammonia, the reduction in the overall content being fairly low 
(= 50%). The resulting residual content can be estimated to 5-30% 
of the nitrogen in the fuel, which will convert to nitrous oxides dur- 
ing combustion. Catalytic cracking alone is not sufficient to reduce 
these emissions, and development work should rather be under- 
taken to develop low-NO, burners for this purpose if fuels 
containing nitrogen at a level above 1% are to be gasified. For 
such a solution based on oxidizing and reducing zones, tar crack- 
ing would be of importance to avoid other nitrogen compounds 
than ammoniac. (9 refs., 23 figs.). 
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32659 (ANL/RP—76994) Compendium of selected refer- 
ences on air emissions; health, risk, and valuation research; 
and environmental externalities. Szpunar, C.B. Argonne National 
Lab., IL (United States). Jul 1992. 27p. Sponsored by Agency for 
International Development, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE92040641. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In preparing to develop a cost-benefit methodology that could be 
applied to potential projects abroad involving new coal-fired power 
plants that make use of US clean coal technologies, the author re- 
viewed a wide variety of reference sources. These are listed in this 
publication. Before this review, the author had conducted a number 
of literature searches that identified source material in the newly 
rediscovered field of environmental externalities and related topics 
that might also be of value to other energy and environmental re- 
searchers. Those sources that appeared to be appropriate but that 
the author was unable to review are also listed in this document. 
Thus, this document serves as a comprehensive compendium of 
source material on these subjects, arranged alphabetically within 
categories. 


32660  (DOE/PC/90286-T5) Combustion fume structure and 
dynamics: [Quarterly report], August 16, 1990-February 16, 
1991. Flagan, R.C. California Inst. of Tech., Pasadena, CA (United 
States). [1991]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-90PC90286. Order Number 
DE92019667. Source: OSTI; NTIS; GPO Dep. 

The experimental program is based upon model systems that al- 
low precise control of the aerosol concentrations and properties to 
promote a fundamental understanding of the dynamics of agglom- 
erate aerosols. By avoiding the complications of heterogeneous 
coal minerals and the associated property variations and uncer- 
tainty in fume source rates, precise measurements of fume 
evolution becomes possible. Metal alkoxides are ‘ sing pyrolyzed to 
produce single component metal oxide fumes. Initial experiments 
have employed a small reactor to synthesize TiO. fumes by pyroly- 
sis of titanium tetraisopropoxide. The aerosols produced in this low 
residence time reactor will be allowed to agglomerate at room tem- 
perature to make coagulation rate measurements. During the 
start-up phase of this research, The nature of the particles pro- 
duced by this small reactor have been probed using the scanning 
electrical mobility spectrometer (SEMS) developed at Caltech by 
Wang and Flagan. Preparations are also being made for the char- 
acterization of the particle structures by in situ small angle light 
scattering. 


32661 (EUR-14054) Leaching and soil/groundwater trans- 
port of contaminants from coal combustion residues. Hjelmar, 
O. (Vandkvalitetsinstituttet, Hoersholm (Denmark)); Hansen, E.A.; 
Larsen, F.; Thomassen, H. Commission of the European Commu- 
nities, Luxembourg (Luxembourg). 1992. 179p. Contract 
EN3F-0033-DK. Source: OSTI; NTIS (US Sales Only); INIS. 

In this project the results of accelerated laboratory leaching tests 
on coal fly ash and flue gas desulfurization (FGD) products from 
the spray dryer absorption process (SDA) were evaluated by com- 
parison to the results of large scale lysimeter leaching tests on the 





same residues. The mobility of chromium and molybdenum - two 
of the kev contaminants of coal combustion residue leachates - in 
various typical soil types was investigated by batch and column 
methods in the laboratory. Some of the results were confirmed by 
fied observations at an old coal fly ash disposal site and by a 
lysimeter attenuation test with coal fly ash leachate on a clayed till. 
A large number of groundwater transport models and geochemical 
models were reviewed, and two of the models (Gove-Stollenwerk 
and CHMTRNS) were modified and adjusted and used to simulate 
column attenuation tests performed in the laboratory. One of the 
models (Grove-Stollenwerk) was used to illustrate a recommended 
method of environmental impact assessment, using lysimeter 
leaching data and laboratory column attenuation data to describe 
the emission and migration of Mo from a coal fly ash disposal site. 


32662 (INIS-mf-13353 P127) Impact of the Drobeta Turnu 
Severin thermal power station on the environment. Motiu, C. 
(Energy Research and Modernizing Institute -ICEMENERG); Ro- 
manof, N.; Sandu, |. Vyzkumny Ustav Energeticky, Prague 
(Czechoslovakia); North Dakota Univ., Grand Forks, ND (United 
States). 1992. 294p. (CONF-920427-: Energy and environment: 
transitions in Eastern Europe, Prague (Czechoslovakia), 20-23 Apr 
1992). In Energy and environment: transitions in Eastern Europe: 
Book of abstracts. Order Number DE93601858. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Abstract only. FOSSIL-FUEL POWER PLANTS/environmental 
impacts; ROMANIA/air poliution; MATHEMATICAL MODELS; RO- 
MANIA; SULFUR DIOXIDE 


32663 (INIS-mf-13353 P129) Problems of energy ecology 
in Latvia. Zebergs, V. (AN Latvijskoj SSR, Riga (Latvia)); Ship- 
kovs, P. Vyzkumny Ustav Energeticky, Prague (Czechoslovakia); 
North Dakota Univ., Grand Forks, ND (United States). 1992. 294p. 
(CONF-920427-: Energy and environment: transitions in Eastern 
Europe, Prague (Czechoslovakia), 20-23 Apr 1992). In Energy and 
environment: transitions in Eastem Europe: Book of abstracts. Or- 
der Number DE93601858. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Abstract only. ENERGY DEMAND/environmental impacts; 
FOSSIL-FUEL POWER PLANTS/environmental impacts; AIR POL- 
LUTION; COGENERATION; ENERGY CONSUMPTION; NATURAL 
GAS; NITROGEN OXIDES; PLANNING; SULFUR DIOXIDE 


32664 (INIS-mf-13353 P106-P107) Atmospheric pollution in 
Opencast mines of the North Bohemian brown coal basin. 
Pisa, V. (Vyzkumny Ustav Hnedeho Uhli, Most (Czechoslovakia)); 
Svarc, J. Vyzkumny Ustav Energeticky, Prague (Czechoslovakia); 
North Dakota Univ., Grand Forks, ND (United States). 1992. 294p. 
(CONF-920427—: Energy and environment: transitions in Eastern 
Europe, Prague (Czechoslovakia), 20-23 Apr 1992). In Energy and 
environmem: transitions in Eastern Europe: Book of abstracts. Or- 
der Number DE93601858. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Abstract only. COAL MINES/environmental impacts; AEROSOL 
MONITORING; AIR POLLUTION; AIR POLLUTION MONITORING; 
CARBON MONOXIDE; CZECHOSLOVAKIA; LIGNITE; NITROGEN 
OXIDES; SULFUR DIOXIDE 


32665 (INIS-mf-13353 P24-P25) Air pollution in Turkey: 
causes, conditions, and remedies. Uyar, T.S. (Tuebitak Marmara 
Research Center, Gebze-Kocaeli (Turkey)); Okutan, H.; Ekinci, E. 
Vyzkumny Ustav Energeticky, Prague (Czechoslovakia); North 
Dakota Univ., Grand Forks, ND (United States). 1992. 294p. 
(CONF-920427—: Energy and environment: transitions in Eastern 
Europe, Prague (Czechoslovakia), 20-23 Apr 1992). In Energy and 
environment: transitions in Eastern Europe: Book of abstracts. Or- 
der Number DE93601858. Source: OSTI; NTIS (US Sales Only); 
INIS. 
Abstract only. TURKEY/air pollution; LIGNITE; SULFUR DiOX- 
IDE; TURKEY; WEATHER 
32666 (NYSERDA-92-6) Incinerator Ash Management: 
j@ and information gaps to 1987: Final report. Goldin, 
A.; Bigelow, C.; Veneman, P.L.M. New York State Energy Research 
and Development Authority, Albany, NY (United States); Massa- 
chusetts Dept. of Environmental Protection, Boston, MA (United 
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States); Massachusetts Univ., Amherst, MA (United States). Envi- 
ronmental inst. Jun 1992. 127p. Sponsored by New York State 
Energy Research and Development Authority, Albany, NY (United 
States). Source: OSTI; New York State Energy Research and De- 
velopment Authority, Two Rockfeller Plaza, Albany, NY 12223. 

The Incinerator Ash Management Project at the University of 
Massachusetts was established in 1986 to gather written and 
numerical test data from existing literature and from persons knowl- 
edgeable about incinerator ash management. Information was 
solicited on sampling and testing methods; incinerator ash proper- 
ties, and incinerator and fue! characteristics that may affect ash 
properties; the different components of ash management systems; 
and regulatory concerns. The principal data were collected on total 
metals, EP toxicity test results, dioxins and furans, and the compo- 
sition of refuse. Cadmium and lead are apparently the most 
important elements affecting the ash toxicity. The values for total 
metals and values from the EP toxicity test are both extremely vari- 
able. Unfortunately, information about incinerator conditions at the 
time of sampling is often missing, which severely limits statistical 
interpretation of the data. The selection of an appropriate ash- 
management option depends on factors such as ash composition; 
availability, location, and nature of landfills; and the availability of 
alternative use or disposal techniques. Many states and the federal 
government are currently considering how to regulate incinerator 
ash management and are at various stages in this process. 


0120 Mining 


32667 (CONF-920427—) Proceedings: Energy and environ- 
ment: Transitions in Eastern Europe: Volume 1, Sessions 
A1-5; Volume 2, Sessions B1-5, C1—4, and poster sessions. 
North Dakota Univ., Grand Forks, ND (United States). Energy and 
Environmental Research Center; Vyzkumny Ustav Energeticky, 
Prague (Czechoslovakia). [1992]. 757p. Sponsored by USDOE, 
Washington, DC (United States). From Energy and environment: 
transitions in Eastern Europe; Prague (Czechoslovakia); 20-23 Apr 
1992. Order Number DES3000643. Source: OSTI; NTIS; GPO Dep. 

The countries of eastern Europe, after In political 
sphere, are expecting long and complicated development in all 
aspects of human life aiming at persistent upgrading human envi- 
ronment. Successful achievement of all changes will put a great 
burden to the economy whose development will determine sub- 
stantially other aspects of human lie as culture, education, social 
care and others. Economical transitions must be secured by abun- 
dant energy production which might lead to enormous burden to 
the environment and in some cases to devastation of nature. 
Primarily it is necessary to find ways how to reduce energy con- 
sumption in all spheres because energy which has not been 
generated is the cheapest and does not bear negative impact on 
the environment. If it is necessary to produce energy, it is also vital 
to find the cheapest ways for its generation with the lowest conse- 
quences to our environment. Energy policy of eastern countries is 
predominantly based on burning fossil fuels and practically regard- 
less sustainable environment: therefore this topic has been chosen 
as a main theme of our conference. We would be very content if 
the conference could contribute to the broad discussion and shar- 
ing information about know-how and technologies of burning coal, 
and to giving recommendations for applying the most suitable tech- 
nologies. In our conditions, | mean the whole process from mining 
to beneficiation of coal, its burning and flue-gas cleaning and to the 
use of waste products from these processes. It is obvious that in 
eastern Europe countries there would be hardly enough finance for 
buying complete technology units so the solution seems to be a 
production of vital plans of technology in the countries themselves. 


0130 Transport, Handling, and Storage 
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32668 (CHEC-9202) Formation and reduction of nitrogen 
oxide during combustion of coal. Energiministeriets Energi- 
forskningsprogram. Miljoe og restprodukter. Dam-Johansen, K.; 
Johnsson, J.E.; Oestergaard, K. Danmarks Tekniske Hoejskole, 
Lyngby (Denmark). Inst. for Kemiindustri. Jan 1992. 16p. (In Dan- 
ish). Contract ENS-1323/89-2. Order Number DE93711028. 
Source: OSTI; NTIS. 

EFP-89. 

The report registers the publications produced in relation to a co- 
ordinated research programme on the reduction of nitrogen oxide 
during the combustion of coal. The development project was re- 
lated to selective non-catalytic reduction of NO and other parallel 
activities within the research programme "Chec-Combustion and 
Harmful Emission Control”. It was carried out through a large num- 
ber of examination and Ph.D. projects in cooperation with power 
stations, Danish industry and international research institutes and 
Universities. It covered experimental investigations in homoge- 
neous and heterogeneous laboratory reactors, in fluid beds and 
systems for selective non-catalytic reduction in connection with pul- 
verized coals. Theoretical work centered on calculation models 
based on laboratory data and computerized simulation and regula- 
tion of full scale processes. A commercial nitrogen-oxides-reduction 
process based on ammonia injection was developed partly as a re- 
sult of this programme. The publications listed document the work 
carried out under the overall project. (AB). 


32669 (DOE/ER/14223-T1) Particle pressures in fluidized 
beds: First year annual report. Campbell, C.S.; Rahman, K.; Hu, 
X.; Jin, C.; Potapov, A.V. University of Southern California, Los An- 
geles, CA (United States). Dept. of Mechanical Engineering. 1992. 
28p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG03-91ER14223. Order Number DE92040558. Source: 
OSTI; NTIS; GPO Dep. 

This is an experimental project to make detailed measurements 
of the particle pressures generated in fluidized beds. The focus lies 
in two principle areas: (1) the particle pressure distribution around 
single bubbles rising in a two-dimensional gas-fluidized bed and (2) 
the particle pressures measured in liquid-fluidized beds. This first 
year has largely been to constructing the experiments The design 
of the particle pressure probe has been improved and tested. A 
two-dimensional gas-fluidized bed has been constructed in order to 
measure the particle pressure generated around injected bubbles. 
The probe is also being adapted to work in a liquid fluidized bed. 
Finally, a two-dimensional liquid fluidized bed is also under con- 
struction. Preliminary measurements show that the majority of the 
particle pressures are generated in the wake of a bubble. However, 
the particle pressures generated in the liquid bed appear to be ex- 
tremely small. Finally, while not directly associated with the particle 
pressure studies, some NERSC supercomputer time was granted 
alongside this project. This is being used to make large scale com- 
puter simulation of the flow of granular materials in hoppers. 


32670 (DOE/ET/10815—198) Coal in our future energy mix: 
Examples of emerging technologies. Attig, R.C.; Dowdy, T.E.; 
Wagoner, C.L. Tennessee Univ., Tullahoma, TN (United States). 
Space Inst. [1992]. 20p. Sponsored by USDOE, Washington, DC 
(United States) DOE Contract AC02-79ET10815 ;AC21- 
86MC21023 ;AC22-87PC79653. (CONF-920991—1: Symposium on 
energy futures, Charleston, SC (United States), 3-4 Sep 1992). Or- 
der Number DE92040306. Source: OSTI; NTIS; GPO Dep. 

Coal has played an important role in the energy picture in the 
United States for many years, although significant changes have 
occurred in the end use. For example, coal production was more 
than 600 million tons in 1920. Direct burning was the largest use, 
but conversion to other fuels and products was substantial. In that 
year, steam locomotives used more than 25% of the total con- 
sumed and only 8% was burned by electric utilities. Only a few 
trains serving tourists use coal today. A significant amount of coal 
was used in producing water gas early in this century, when it was 
common for cities to distribute gas produced this way through city 
mains. This was displaced as natural gas transmission lines were 
constructed, particularly after World War Il. Germany, of course, 
produced much of the fuel for its war machine through liquefaction 
of coal. However, except for the major facilities at Sasol, South 
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Africa, Beulah, ND, and Johnson City, TN., the production of coal- 
derived liquid and gaseous fuels has largely disappeared. Coke 
production was another major use and although declining, this mar- 
ket still continues to be important for coal. Coal production climbed 
to 683 million tons in 1944, when railways used more than 136 mil- 
lion tons. Coke production was more than 105 million tons while 
electric utilities used only about 77 million tons. According to the 
National Coal Association, 1991 production grew to an estimated 
998 million tons and domestic consumption was 892 million tons. 


32671 (DOE/MC/25069-2976) Pulsed atmospheric fluidized 
bed combustion: Final report. Manufacturing and Technology 
Conversion International, Inc., Columbia, MD (United States). Nov 
1989. 197p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-88MC25069. Order Number 
DE91002057. Source: OSTI; NTIS; GPO Dep. 

In order to verify the technical feasibility of the MTCI Pulsed At- 
mospheric Fluidized Bed Combustor technology, a laboratory-scale 
system was designed, built and tested. Important aspects of the 
operational and performance parameters of the system were estab- 
lished experimentally. A considerable amount of the effort was 
invested in the initial task of constructing an AFBC that would rep- 
resent a reasonable baseline against which the performance of the 
PAFBC could be compared. A summary comparison of the perfor- 
mance and emissions data from the MTCI 2 ft x 2 ft facility (AFBC 
and PAFBC modes) with those from conventional BFBC (taller 
freeboard and recycle operation) and circulating fluidized bed com- 
bustion (CFBC) units is given in Table ES-1. The comparison is for 
typical high-volatile bituminous coals and sorbents of average reac- 
tivity. The values indicated for BFBC and CFBC were based on 
published information. The AFBC unit that was designed to act as 
a baseline for the comparison was indeed representative of the 
larger units even at the smaller scale for which it was designed. 
The PAFBC mode exhibited superior performance in relation to the 
AFBC mode. The higher combustion efficiency translates into re- 
duced coal consumption and lower system operating cost; the 
improvement in sulfur capture implies less sorbent requirement and 
waste generation and in turn lower operating cost; lower NO, and 
CO emissions mean ease of site permitting; and greater steam- 
generation rate translates into less heat exchange surface area 
and reduced capital cost. Also, the PAFBC performance generally 
surpasses those of conventional BFBC, is comparable to CFBC in 
combustion and NO, emissions, and is better than CFBC in sulfur 
capture and CO emissions even at the scaled-down size used for 
the experimental feasibility tests. 


32672 (DOE/MC/27403-93/C0075) York County Energy 
Partners DOE CCi ACFB demonstration project. Wang, S. (Air 
Products and Chemicals, Inc., Allentown, PA (United States)); Cox, 
J.; Parham, D. Air Products and Chemicals, Inc., Allentown, PA 
(United States). [1992]. 45p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FC21-91MC27403. (CONF- 
920979-1: 1. annual clean coal technology conference, Cleveland, 
OH (United States), 22-24 Sep 1992). Order Number DE92041035. 
Source: OSTI; NTIS; GPO Dep. 

The York County Energy Partners (YCEP) project, to be located 
in York County, Pennsylvania, will demonstrate the world’s largest 
atmospheric circulating fluidized bed boiler under sponsorship of 
the US Department of Energy’s Clean Coal Technology | Program. 
The single ACFB boiler, designed by Foster Wheeler Energy Cor- 
poration, will produce 227 MWe of net electrical power and export 
approximately 50,000 lb/hr of steam. This paper explains how the 
technical challenges to the design of a utility-scale ACFB boiler 
were met and presents the innovative features of this design. 


32673 (DOE/METC/C—92-7028) Electric utility second- 
generation pressurized fluidized bed combustion plants. 
Robertson, A. (Foster Wheeler Development Corp., Livingston, NJ 
(United States)); Bonk, D. USDOE Morgantown Energy Technology 
Center, WV (United States). [1992]. 16p. Sponsored by USDOE, 
Washington, DC (United States). (CONF-9209201—1: Application of 
fluidized-bed comubstion for power generation utility conference, 
Boston, MA (United States), 23-25 Sep 1992). Order Number 
DE92040396. Source: OSTI; NTIS; GPO Dep. 

In the search for a more efficient, less costly, and more environ- 
mentally responsible method for generating electrical power from 





coal, research and development has turned to advanced pressur- 
ized fluidized bed combustion (PFBC) and coal gasification 
technologies. A logical extension of this work is the second- 
generation PFBC plant, which incorporates key components of 
each of these technologies. In this new type of plant, coal is de- 
volatilized/carbonized before it is injected into the PFB combustor 
bed, and the low-Btu fuel gas produced by this process is burned 
in a gas turbine topping combustor. By integrating coal carboniza- 
tion with PFB coal/char combustion, gas turbine inlet temperatures 
higher than 1149°C (2100°F) can be achieved. The carbonizer, 
PFB combustor, and particulate-capturing hot gas cleanup systems 
operate at 871°C (1600°F), permitting sulfur capture by lime-based 
sorbents and minimizing the release of coal contaminants to the 
gases. This paper presents the performance and economics of this 
new type of plant and provides a brief overview of the pilot plant 
test programs being conducted to support its development. 


32674 (DOE/METC/C-92/7029) Predicting N20 emissions 
from circulating fluidized-bed coal combustion. Mann, M.D. 
(North Dakota Univ., Grand Forks, ND (United States). Energy and 
Environmental Research Center); Collings, M.E.; Young, B.C.; 
Botros, P.E. USDOE Morgantown Energy Technology Center, WV 
(United States). [1992]. 8p. by USDOE, Washington, 
DC (United States). (CONF-921037-3: 9. annual international 
Pittsburgh coal conference, Pittsburgh, PA (United States), 12-16 
Oct 1992). Order Number DE92040394. Source: OSTI; NTIS; GPO 


A parametric pilot-scale investigation of three low- and two high- 
rank coals has shown that temperature and coal type are the 
dominant parameters influencing nitrous oxide (N20) emissions. 
Excess air, limestone feed rate, and air split have a minor impact 
on N20 emissions. A model to predict N20 emissions has been de- 
veloped and will be refined with further experimentation. Typically, 
N20 measured emissions from atmospheric FBCs can range from 
40 to 200 ppM, depending on the coal properties and operational 
and design parameters. In contrast, pulverized coal-fired boilers 
emit very low levels (0-10 ppM) of N20. The purpose of this paper 
to report the effect of key operating parameters, the relative impor- 
tance of coal type, and the potentially significant coa! properties for 
producing N20 emissions in a circulating fluidized-bed combustor 
(CFBC). The generation of N20 emissions is quantified in an empir- 
ical model based on the experimental data. 


32675 (DOE/PC/89661-T3) Low NO,/SO, Burner retrofit for 
utility cyclone boilers: technical progress report, 
April-June 1991. TransAlta Technologies, Inc., Marion, IL (United 
States). [1991]. 37p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC22-90PC89661. Order Number 
DE92040004. Source: OSTI; NTIS; GPO Dep. 

Work on process design was deferred pending a restart of the 
mainstream project activities. LNS Burner design effort was fo- 
cussed mainly on the continued development of the slag screen 
model. Documentation of the LNS Burner thermal model also con- 
tinued. Balance of plant engineering continued on the P&ID’s for 
the fuel preparation building HVAC system, lighter oil, limestone/ 
fuel additive handling system, instrument and service air and fire 
protection systems. Work began on the preparation of system and 
sub-system descriptions. Schematic connection and wiring draw- 
ings and diagrams for the fuel handling system, flame scanner/ 
igniter system and DCS control modification for the lighter oil 
pumps and Unit 1 circulating water pumps were completed. 


32676 (DOE/PC/90156—-1) Development and testing of a 
commercial-scale coal-fired combustion system, Phase 3: 
Quarterly technical progress report No. 1, September 26, 
1990—December 31, 1990. Litka, A.F.; Breault, RW. TECOGEN, 
Inc., Waltham, MA (United States). Mar 1991. 46p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
90PC90156. (TR-4510-042-91). Order Number DE93000596. 
Source: OSTI; NTIS; OSTI; GPO Dep. 

Within the commercial sector, oil and natural gas are the pre- 
dominant fuels used to meet the space-heating needs of schools, 
office buildings, apartment complexes, and other similar structures. 
In general, these buildings require firing rates of 1 to 10 million 
Btu/hr. The objective of this program is to demonstrate the techni- 
cal and economic viability of a coal-fired combustion system for 
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this sector. The commercial-scale coal-water slurry (CWS)-fired 
space heating system will be a scale-up of a CWS-fired residential 
warm-air heating system developed by Tecogen under contract to 
the Department of Energy, Pittsburgh Energy Technology Center. 
This system included a patented ing combustor known as 
IRIS, for Inertial Reactor with Internal Separation. This combustion 
technology, which has demonstrated high combustion efficiency us- 
ing CWS fuels at input rates of 100,000 Btw/hr, will be scaled to 
operate at 2 to 5 milion Btu/hr. Along with the necessary fuel stor- 
age and delivery, heat recovery, and control equipment, the 
system will include pollution control devices to meet targeted val- 
ues of NOx, S02, and particulate emissions. In general, the system 
will be designed to match the reliability, safety, turndown, and igni- 
tion performance of gas or oil-fired systems. 


32677 (DOE/PC/90156-2) Development and testing of a 
commercial-scale coal-fired combustion system, Phase 3: 
Quarterly technical progress report No. 2, January 1, 1991- 
March 31, 1901. Litka, A.F.; Breault, R.W. TECOGEN, Inc., 
Waltham, MA (United States). Jul 1991. 20p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
90PC90156. (TR-4510-063-91). Order Number DE93000597. 
Source: OSTI; NTIS; GPO Dep. 

Within the commercial sector, oil and natural gas are the pre- 
dominant fuels used to meet the space-heating needs of schools, 
office buildings, apartment complexes, and other similar structures. 
In general, these buildings require firing rates of 1 to 10 million 
Btwhr. The objective of this program is to demonstrate the techni- 
cal and economic viability of a coal-fired combustion system for 
this sector. The commercial-scale coal-water slurry (CWS)-fired 
space heating system will be a scale-up of a CWS-fired residential 
warm-air heating system developed by Tecogen under contract to 
the Department of Energy, Pittsburgh Energy Technology Center. 
This system included a patented nonslagging combustor known as 
IRIS, for Inertial Reactor with Internal Separation. This combustion 
technology, which has demonstrated high combustion efficiency us- 
ing CWS fuels at input rates of 100,000 Btwhr, will be scaled to 
operate at 2 to 5 millon Btu/hr. Along with the necessary fuel stor- 
age and delivery, heat recovery, and control equipment, the 
system will include pollution control devices to meet targeted val- 
ues of NO,, S02, and particulate emissions. In general, the system 
will be designed to match the reliability, safety, turndown, and igni- 
tion performance of gas or oil-fired systems. 


32678 (DOE/PC/90156-3) Development and testing of a 
commercial-scale coal-fired combustion s , Phase 3: 
Quarterly technical progress report No. 3, April 1, 1991—June 
30, 1991. Litka, A.F.; Breault, R.W. TECOGEN, Inc., Waltham, MA 
(United States). Oct 1991. 21p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-90PC90156. 
(TR-4510-082-91). Order Number DE93000598. Source: OSTI; 
NTIS; GPO Dep. 

Within the commercial sector, oil and natural gas are the pre- 
dominant fuels used to meet the space-heating needs of schools, 
office buildings, apartment complexes, and other similar structures. 
In general, these buildings require firing rates of 1 to 10 million 
Btw/hr. The objective of this program is to demonstrate the techni- 
cal and economic viability of a coal-fired combustion system for 
this sector. The commercial-scale coal-water slurry (CWS)-fired 
space heating system will be a scale-up of a CWS-fired residential 
warm-air heating system developed by Tecogen under contract to 
the Department of Energy, Pittsburgh Energy Technology Center. 
This system included a patented nonslagging combustor known as 
IRIS, for Inertial Reactor with Internal Separation. This combustion 
technology, which has demonstrated high combustion efficiency us- 
ing CWS fuels at input rates of 100,000. Btu/hr, will be scaled to 
operate at 2 to 5 millon Btu/hr. Along with the necessary fuel stor- 
age and delivery, heat recovery, and control equipment, the 
system will include pollution control devices to meet targeted val- 
ues of NOx, S02, and particulate emissions. In general, the system 
will be designed to match the reliability, safety, turndown, and igni- 
tion performance of gas or oil-fired systems. 


32679 (DOE/PC/90156-4) Development and testing of a 
commercial-scale coal-fired combustion system, Phase 3: 


ERA Vol. 17, No. 12 17 





01 COAL, LIGNITE, AND PEAT 
0140 Combustion 


technical progress report No. 4, July 1, 1991- 

ber 30, 1991. Litka, A.F.; Breault, R.W.; Balsavich, J. 

TECOGEN, Inc., Waltham, MA (United States). Jan 1992. 25p. 

Sponsored by USDOE, Washington, DC (United States). DOE 

Contract AC22-90PC90156. (TR-4510-015-92). Order Number 
DE93000599. Source: OSTI; NTIS; GPO Dep. 

Within the commercial sector, oil and natural gas are the pre- 
dominant fuels used to meet the space-heating needs of schools, 
office buildings, apartment complexes, and other similar structures. 
In general, these buildings require firing rates of 1 to 10 million 
Btu/hr. The objective of this program is to demonstrate the techni- 
cal and economic viability of a coal-fired combustion system for 
this sector. The commercial-scale coal-water siurry (CWS)-fired 
space heating system will be a scale-up of a CWS-fired residential 
warm-air heating system developed by Tecogen under contract to 
the Department of Energy, Pittsburgh Energy Technology Center. 
This system included a patented nonslagging combustor known as 
IRIS, for Inertial Reactor with Internal Separation. This combustion 
technology, which has demonstrated high combustion efficiency us- 
ing CWS fuels at input rates of 100,000 Btuwhr, will be scaled to 
operate at 2 to 5 millon Btu/hr. Along with the necessary fuel stor- 
age and delivery, heat recovery, and control equipment, the 
system will include pollution control devices to meet targeted val- 
ues of NO,, S02, and particulate emissions. in general, the system 
will be designed to match the reliability, safety, turndown, and igni- 
tion performance of gas or oil-fired systems. 


32680 (DOE/PC/90156-5) Development and testing of a 
commercial-scale coal-fired combustion system, Phase 3: 
Quarterly technical progress report No. 5, October 1, 1991-— 


December 31, 1991. Litka, A.F.; Breault, R.W. TECOGEN, inc., 
Waltham, MA (United States). May 1992. 29p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
90PC90156. (TR-4510-033-92). 
Source: OSTI; NTIS; GPO Dep. 

Within the commercial sector, oil and natural gas are the pre- 
dominant fuels used to meet the space-heating needs of schools, 


Order Number DE93001720. 


Office buildings, apartment complexes, and other similar structures. 
In general, these buildings require firing rates of 1 to 10 million 
Btwhr. The objective of this program is to demonstrate the techni- 
cal and economic viability of a coal-fired combustion system for 
this sector. The commercial-scale coal-water slurry (CWS)-fired 
space heating system will be a scale-up of a CWS-fired residential 
warm-air heating system developed by Tecogen under contract to 
the Department of Energy, Pittsburgh Energy Technology Center. 
This system included a patented nonslagging combustor known as 
IRIS, for Inertial Reactor with Internal Separation. This combustion 
technology, which has demonstrated high combustion efficiency us- 
ing CWS fuels at input rates of 100,000 Btwhr, will be scaled to 
operate at 2 to 5 millon Btu/hr. Along with the necessary fuel stor- 
age and delivery, heat recovery, and control equipment, the 
system will include pollution control devices to meet targeted val- 
ues of NO,, S02, and particulate emissions. In general, the system 
will be designed to match the reliability, safety, turndown, and igni- 
tion performance of gas or oil-fired systems. 


32681 (DOE/PC/90165-T4) Utilization of coal-water fuels In 
fire-tube boilers: Technical progress report, January 1—March 
31, 1992. Sommer, T.; Melick, T. Energy and Environmental Re- 
search Corp., Irvine, CA (United States). [1992]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
90PC90165. Order Number DE92040660. Source: OSTI; NTIS; 
GPO Dep. 

Energy and Environmental Research Corporation (EER) com- 
pleted the design engineering and presented the design to DOE on 
February 21, 1992. DOE then released EER to begin material pro- 
curement. This project is a demonstration for firing coal-water 
slurry in a fire-tube boiler. The specific objective of this contract is 
to demonstrate the potential for coal-water fuels to be burned 
effectively in a fire-tube boiler designed for oil or gas. Task 1 pro- 
vides for the design and retrofit of the host boiler to fire coal-water 
slurry. The host boiler is a Cleaver Brooks fire-tube boiler located 
at the University of Alabama Tuscaloosa campus. EER has negoti- 
ated a host agreement with the University for the use of the boiler 
on the test program and has prepared a site plan. Based on the 
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initial design that was presented in the proposal, EER prepared a 
detailed design of the slurry retrofit. It included additional site 
specific analysis of toe combustion and heat transfer processes oc- 
curring in the fire-tube. The design was submitted to DOE in the 
form of a design package for the components and a design pack- 
age for the component integration. After receiving DOE approval at 
the formal review meeting, EER began to procure the material and 
installation will follow. At the completion of Task 1, the host boiler 
will be fully equipped to fire slurry. 


32682 (DOE/PC/90287-T7) Oxidation of coal and coal 
pyrite mechanisms and influence on surface characteristics: 
Technical progress report, [Mar 1992]. Doyle, F.M. Cali- 
fornia Univ., Berkeley, CA (United States). Dept. of Materials 
Science and Mineral Engineering. 30 Jun 1992. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
90PC90287. Order Number DE92040655. Source: OSTI; NTIS; 
GPO Dep. 

during the seventh quarter, electrokinetic, humic acid extraction 
and film flotation tests were done on oxidized samples of Upper 
Freeport coal from the Troutville # 2 Mine, Clearfield County, Penn- 
sylvania. Scanning electron microscopy and energy dispersive 
X-ray analysis was done to characterize the morphology and com- 
position of the surface of as-received coal, oxidized coal, oxidized 
coal after extraction of humic acids and humic acid extracted from 
oxidized coal. In addition, electrochemical studies were done on 
electrodes prepared from coal pyrite samples. 


32683 (DOE/PC/91307—-T4) Coal combustion: Effect of pro- 
cess conditions on char reactivity: Quarterly technical report, 
March 1, 1992—June 1, 1992. Zygourakis, K. Rice Univ., Houston, 
TX (United States). Dept. of Chemical Engineering. [1992]. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-91PC91307. Order Number DE92019720. Source: 
OSTI; NTIS; GPO Dep. 

Our reactors have been reassembled at their new locations and 
the shakedown procedure was carried out successfully. The reac- 
tors are again fully operational and a series of experiments is 
already under way to continue our study on the effect of particle 
size on char combustion. Our main effort was focused on the 
mathematical modeling of char combustion. Computer simulations 
were carried out using our new three-dimensional model that al- 
lows us to study how char reactivities are affected by diffusional 
limitations in the micropores. We used again computational grids 
modeling three lilinois #6 chars produced under nitrogen at heating 
rates of 0.1, 1 and 10 °C/s. Simulation results showed that diffu- 
sional limitations in the micropores have a significant effect on char 
reactivity and that the degree of micropore utilization is a strong 
function of conversion. We have also carried out simulations to in- 
vestigate the role of inert ash inclusions and to determine how 
such inclusions affect the reactivity of chars. 


32684 (NEI-DK-937, pp. 12) Pyrolysis MS and mechanistic 
aspects of gas phase reactions. Carlsen, L. (National Environ- 
mental Research Institute, Department of Environmental Chemistry, 
Roskilde (DK)). Danish Society for Mass Spectrometry, Copen- 
hagen (Denmark). 1992. 48p. (CONF-9205249—Absts.: 8. Nordic 
mass spectrometry conference, Helsingoer (Denmark), 31 May - 3 
jun 1992). In 8. Nordic mass spectrometry conference: Abstracts. 
Order Number DE93711048. Source: OSTI; NTIS. 

Abstract only. COMBUSTION KINETICS/pyrolysis; PYROL- 
YSIS; COAL; FLUE GAS; FLAMES; DENITRIFICATION; 
NITROSAMINES; MASS SPECTROSCOPY 


32685 (NEI-DK-937, pp. 27) GC-MS of coal sub-structures. 
Feldthus, A. (Department of Combustion Rsearch, Risoe National 
laboratory, Roskikde (DK)); Christiansen, J.V.; Egsgaard, H.; 
Carlsen, L. Danish Society for Mass Spectrometry, Copenhagen 
(Denmark). 1992. 48p. (CONF-9205249—Absts.: 8. Nordic mass 
spectrometry conference, Helsingoer (Denmark), 31 May - 3 jun 
1992). In 8. Nordic mass spectrometry conference: Abstracts. Or- 
der Number DE93711048. Source: OSTI; NTIS. 

Abstract only. COAL/pyrolysis; GAS CHROMATOGRAPHY; 
MASS SPECTROSCOPY; COAL; PYROLYSIS; VOLATILE MAT- 
TER; PHENOL; BENZOIC ACID; COMBUSTION KINETICS 
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32686 (DOE/EIA-0121(92/1Q)) Quarterly coal report, 
January-March 1992. Young, P. USDOE Energy Information Ad- 
ministration, Washington, DC (United States). Office of Coal, 
Nuclear, Electric and Alternate Fuels. 12 Aug 1992. 161p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE92019997. Source: OSTI; NTIS; GPO; INIS; GPO Dep. 

The United States produced 257 million short tons of coal in the 
first quarter of 1992. This was the second highest quarterly produc- 
tion level ever recorded. US coal exports in January through March 
of 1992 were 25 million short tons, the highest first quarter since 
1982. The leading destinations for US coal exports were Japan, 
Italy, France, and the Netherlands, together receiving 46 percent of 
the total. Coal exports for the first quarter of 1992 were valued at 
$1 billion, based on an average price of $42.28 per short ton. 
Steam coal exports totaled 10 million short tons, an increase of 34 
percent over the level a year earlier. Metallurgical coal exports 
amounted to 15 million short tons, about the same as a year ear- 
lier. US coal consumption for January through March 1992 was 
221 million short tons, 2 million short tons more than a year earlier 
(Table 45). All sectors but the residential and commercial sector re- 
ported increased coal consumption. 


32687 (DOE/EIA-0191(91)) Cost and quality of fuels for 
electric utility plants 1991. USDOE Energy Information Adminis- 
tration, Washington, DC (United States). Office of Coal, Nuclear, 
Electric and Alternate Fuels. 4 Aug 1992. 244p. by US- 
DOE, Washington, DC (United States). Order Number 
DE92040182. Source: OSTI; NTIS; GPO; INIS; GPO Dep. 

Data for 1991 and 1990 receipts and costs for fossil fuels dis- 
cussed in the Executive Summary are displayed in Tables ES1 
Oe ie en ces plants with a 
total steam-electric and combined-cycle nameplate capacity of 50 
or more megawatts. Data presented in the Executive Summary on 
generation, consumption, and stocks of fossil fuels at electric 
utilities are based on data collected on the Information Ad- 
ministration, Form EIA-759, “Monthly Power Plant Report.” These 
data cover all electric generating plants. The average delivered 
cost of coal, petroleum, and gas each decreased in 1991 from 
1990 levels. Overall, the average annual cost of fossil fuels deliv- 
ered to electric utilities in 1991 was $1.60 per million Btu, a 
decrease of $0.09 per million Btu from 1990. This was the lowest 
average annual cost since 1978 and was the result of the abun- 
dant supply of coal, petroleum, and gas available to electric 
utilities. US net generation of electricity by all electric utilities in 
1991 increased by less than | percent-the smallest increase since 
the decline that occurred in 1982.3 Coal and gas-fired steam net 
generation, each, decreased by less than | percent and petroleum- 
fired steam net generation by nearly 5 percent. Nuclear-powered 
net generation, however, increased by 6 percent. Fossil fuels ac- 
counted for 68 percent of all generation; nuclear, 22 percent; and 
hydroelectric, 10 percent. Sales of electricity to ultimate consumers 
in 1991 were 2 percent higher than during 1990. 
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32688 (ETDE-mf-93702255) The stress of the miner during 
the haulage to working places for drawing off and preparation 
of shield faces. Institut fuer Arbeitswissenschaften der RAG. 
Lehrstuhl fuer Arbeits- und Sozialmedizin der Universitaet zu 
Koeln. Report. Kampmann, B.; Morfeld, P.; Piekarski, C. Institut 
fuer Arbeitswissenschaften der RAG, Dortmund (Germany); Koeln 
Univ. (Germany). Inst. und Poliklinik fuer Arbeitsmedizin, 
Sozialmedizin und Sozialhygiene; Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). Jul 1991 108p. (in 
German). Contract BMFT 01HD039. Order Number DE93702255. 
Source: OSTI; NTIS (US Sales Only). 

The stress of miners was re-analyzed on the bais of available 
data for haulage to working places for preparation and drawing off 
of faces and to a heading with selective cutter. In total, data of 85 
miners from 259 manshifts were usable for the evaluation of the 
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haulage. Haulage was standardized in accordance with the working 
schedules available and was spaced into haulage elements. The 
heartbeat frequencies and body inner temperatures (rectal 
temperatures) were assigned to the haulage sections from the cor- 
responding files. These data could be combined according to 
corresponding criteria in collective files in order to compare differ- 
ent types of haulage, the haulage to and from the working place, 
and the values of individual miners. (orig/HS). 


32689  (INIS-mf—13345, pp. 41) The distribution of radon and 
its decay products in some UK coal mines. Page, D. (Technical 
Services and Research Executive, Scientific Services, British Coal 
(United Kingdom)); Smith, D.M. Commission of the European Com- 
munities, Brussels (Belgium); USDOE Office of Energy Research, 
Washington, DC (United States). Office of Health and Environmen- 
tal Research; International Atomic Energy Agency, Vienna 
(Austria); Salzburg Univ. (Austria). Inst. rs Aligemeine Biologie, 
Biochemie und Biophysik. 1991. 222p. (CONF-910905-: 5. interna- 
tional symposium on the natural radiation environment, Salzburg 
(Austria), 22-28 Sep 1991). In Fifth intemational symposium on the 
natural radiation environment (NRE - V). Book of abstracts. Order 
Number DE93601410. Source: OSTI; NTIS (US Sales Only); INiS. 

Abstract only. COAL MINES/radiation hazards; DAUGHTER 
PRODUCTS; RADON 222; UNITED KINGDOM; VENTILATION; 
RADIOACTIVE EFFLUENTS; RADIOECOLOGICAL CONCENTRA- 
TION 


32690 (INIS-mf—-13347, pp. 20) Identification of non- 
uranium mines which present a radon risk through 
measurements of the exhaust alr. Bernhard, S. (CEA Centre 
d’Etudes Nucleaires de Fontenay-aux-Roses, 92 (France)); LeGac, 
J.; Zettwoog, P.; Seguin, H. Canadian Nuclear Association, 
Toronto, ON (Canada). 1984. 53p. (CONF-8410501-: international 
conference on tional radiation safety in mining, Toronto 
(Canada), 14-18 Oct 1984). In Abstracts of the international Con- 
ference on Occ | Radiation Safety in Mining. Order 
Number DE92643901. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. MINES/dosimetry; EXHAUST GASES/radiation 
monitoring; AIR; DAUGHTER PRODUCTS; EUROPE; MINERS; 
MINES; DOSIMETRY; RADIATION DOSES; RADON 222; VENTI- 
LATION 
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32691 (DOE/BC/14473-T3) Demonstration of high- 
resolution inverse VSP for reservoir characterization 
applications: Task 1, Development and evaluation of detector 
planting techniques. Parra, J.0.; Owen, T.E. Southwest Re- 
search Inst., San Antonio, TX (United States). 10 Oct 1990. 92p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-89BC 14473. Order Number DE93001294. Source: 
OSTI; NTIS; GPO Dep. 

Three-component downhole sensor planting techniques and in- 
strumentation were developed and evaluated under controlled field 
conditions for high-resolution inverse VSP measurements. A 
lightweight (50-1b) commercial three-component VSP piobe was 
modified to contain high-sensitivity high-frequency accelerometer 
sensors and a lightweight (7-1b) pneumatically clamped three- 
component detector was assembled with high-sensitivity 
highfrequency accelerometer sensors and a preamplifier unit. To 
reduce cross feeding between the channels of the data acquisition 
system, the pneumatically clamped three-component detector was 
constructed with shielded circuits in the conductor cable and the 
electronic unit containing the preamplifiers was located near the 
accelerometers. Three-component seismic data were successfully 
recorded using an experimental high-frequency inverse VSP sys- 
tem which included a borehole Sylindrical bender source, the 
modified commercial three-component VSP probe, the lightweight 
pneumatically clamped three-component detector, and a three- 
channel data-acquisition system developed for the inverse VSP 
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experiments. The three-component VSP probe and the pneumati- 
cally coupled probe readily respond to high-frequency 
seismic-wave propagation through the formations. These measure- 
ments demonstrated that seismic waves in the frequency range of 
about 500 Hz to 2,500 Hz could be transmitted through the earth 
using a high-frequency piezoelectric cylindrical bender source and 
three-component detector probes containing high-frequency ac- 
celerometers. A comparison of seismic waveforms obtained with 
the VSP probe and with the pneumatically coupled detector indi- 
cated the presence of strong probe body resonances in the traces 
acquired using the VSP probe. In comparison, the pneumatically 
clamped probe signals showed much superior time series and 
spectral responses to the wideband source pulses than those of 
the VSP probe. 

32692 (ETDE-mf-93702179) Origins of hydrocarbons in 
sediments. Final report. Pt. 1. Faber, E.; Berner, U.; 
Dumke, |.; Whiticar, M.J. Bundesanstalt fuer Geowissenschaften 
und Rohstoffe (BGR), Hannover (Germany); Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany). Jun 1989 97p. 
(In German). Contract BMFT 03E6237A. Order Number 
DE93702179. Source: OSTI; NTIS (US Sales Only). 

The project comprised isotope-geochemical regional studies. In 
the interpretation of survey results, gas concentrations and isotope 
data of gases from subsurface sediments were taken into account 
and related to the geology of the region of analysis. Interpretation 
of the geochemical data was made difficult by secondary pro- 
cesses, e.g. bacterial oxidation, degassing of gases from sandy 
sediments, and mixing of gases of different genesis. Still, in most 
analyses thermal hydrocarbons were detected in subsurface sedi- 
ments if there was nature bedrock underground. In some cases, 
the geochemical analyes helped to differentiate between regions of 
nature bedrock and regions with low-coalified bedrock. (orig./EF). 


(ETDE-mf-93702584) Origins of hydrocarbons In 
sediments. Final report. Pt. 2. Publications. Faber, 
E.; Berner, U.; Dumke, |.; Whiticar, M.J. (comps.). Bundesanstalt 
fuer Geowissenschaften und Rohstoffe (BGR), Hannover (Ger- 
many); Bundesministerium fuer Forschung und Technologie, Bonn 


(Germany). Jun 1989 357p. (in German). Contract BMFT 
03E6237A. Order Number DE93702584. Source: OSTI; NTIS (US 
Sales Only). 

The data of the many samples taken in the course of the project 
were measured by apparatuses which were either modified or 
newly developed in the course of the project. This includes, e.g., 
apparatuses for gas praparation for carbon isotope measurement of 
the components methan, ethane and propane, the gas chromato- 
graph for determining the hydrocarbon components C,-C.,, and the 
fluorescence spectrometer. The fluorescense analysis data permit 
a qualitative assessment of samples (oils, drill cares) as biny ‘oil- 
type’, ‘condensate-type’, or "high-matrity’ and 'im-mature’. Further, 
groups of samples can be analyzed with regard to depth curves, 
correlation, and classification; the results correspond well with the 
results of other geochemical methods. Details on apparatuses and 
results of the project have been published in separate publications 
and lectures. This volume contains 21 publications. (orig/EF). 


32694 (IFP-38976) Physical modeling by laser ultrasonics. 
Selsmic prospecting application. Pouet, B. Paris-7 Univ., 75 
(France); Institut Francais du Petrole (IFP), 92 - Rueil-Malmaison 
(France). 10 Apr 1991. 268p. (in French). Order Number 
DE93706729. Source: OSTI; NTIS (US Sales Only). 

The aim of the dissertation is to focus on relatively new labora- 
tory technique, widely used in Non-Destructive Evaluation, called 
laser ultrasonics. It uses a pulsed laser as an ultrasonic source 
and a laser interferometer as an ultrasonic sensor. This technique 
is applied to the modeling of seismic experiment in the laboratory. 
It is shown that it remedies the major drawbacks of conventional 
methods for Physical Modeling’. Such drawbacks include coupling 
problems and scaling down the size of the emitters and receivers 
with respect to the elastic wavelength. in a first part the Laser tech- 
niques are reviewed, in order to choose the most suitable technique 
for the emission and the reception of ultrasound applied to 'Physi- 
cal Modeling’. The second part deals with the application of the 
method to physical modeling. Firstly the Intrinsic Ultrasonic Attenu- 
ation and Dispersion are measured in various materials in a broad 
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frequency band in order to choose the most suitable materials 
constituting the scale models. The validity of the results are experi- 
mentally demonstrated. In a last part we study basic configurations 
of cross-hole seismic experiments (single interface, discontinuous 
interface, resonant plate and wave guide) pointing out the wealth 
of the recording measurements (transmitted, reflected, refracted, 
diffracted, conical and surface waves). 92 refs., 152 figs. 


32695 (IFP-39286) Local estimation of anisotropy parame- 
ters In transverse isotropic media (Tl). Parscau du Plessix, J. de. 
Grenoble-1 Univ., 38 (France); Institut Francais du Petrole (IFP), 
92 - Rueil-Malmaison (France). 15 Oct 1991. 406p. (in French). 
Order Number DE93706730. Source: OSTI; NTIS (US Sales Only). 
This study is motivated by the lack of measurements of effective 
transverse isotropy (Tl) at the seismic scale. The purpose is to de- 
termine the Ti parameters at the receivers locations from three 
component offset VSPs recordings. Data set consists of both polar- 
ization directions and vertical apparent slowness corresponding to 
different offsets. These velocities are measured from the vertical 
travel times between at least two receivers in the well. The polar- 
ization directions are measured by the angle + from the vertical 
direction. In order to estimate the Tl parameters, we study P- and 
SV- waves propagation in transversely isotropic (Tl) media. A TI 
medium is described by five independent elastic moduli but only 
four of them are needed for describing the propagation of P- and 
SV- waves and the SH- waves correspond to an uncoupled prob- 
lem. Velocities and polarization expressions are functions of these 
four elastic moduli and of the incidence angle 6 which cannot be 
directly determined from the data set. Then, we define two TI pa- 
rameters which simplify these expressions and correctly describe 
velocity variations with 6. These two parameters are combinations 
of the four elastic moduli and are slightly different from classical Tl 
parameters. Hence, we propose an exact expression of 6 as a 
function of -+ which allows us to express velocities as a function of 
y without any approximations. A method is proposed to apply this 
model for solving the inverse problem of estimating Tl parameters 
from the data set. We settle, from the sensitivity of this model to 
parameters variations, the range of incidence for which the TI pa- 
rameters are accurately estimated. We show how a priori errors on 
data are transmitted to parameters values. Lastly, a model is de- 
fined for taking into account, in the inverse problem, the pressure 
measured in a fluid-filled borehole embedded in a Tl medium as an 
additional datum. This model is checked on synthetic data. 


32696 (IFP-39364) Analysis of the velocity model problem 
for seismic image processing. Versteeg, R.J. Paris-7 Univ., 75 
(France); Institut Francais du Petrole (IFP), 92 - Rueil-Malmaison 
(France). 14 Oct 1991. 218p. (In French). Order Number 
DE93706726. Source: OSTI; NTIS (US Sales Only). 

The exploration for earth resources needs images of the subsur- 
face. In general, these images are obtained from seismic data 
which are processed to translate the wave field with the use of a 
velocity field into a depth image. The correctness of the depth im- 
age depends on the accuracy of the velocity field with regard to the 
true earth velocity field, and thus large parts of the efforts in seismic 
prospecting are devoted to the determination of a velocity model 
which is as accurate as is possible. The accuracy of this determi- 
nation will be increased by : - the use of a smooth velocity field, 
combined with a number of parameters for the description of the 
velocity model at least equal to 200 for a Marmousi like complexity, 
- the utilization of the effective pressure and the initial composition 
as the geological parameters used in the velocity model determina- 
tion, - the utilization of the criterion C™., in velocity model 
determination methods, - the utilization of migration coherency pan- 
els for the validation and update of the velocity model. 57 refs. 


32697 (IFP-39389) Organic matter sedimentation, distribu- 
tion and d In carbonate hypersaline environment: 
Abu Dhabi sabkha - lagoon system. Kenig, F. Orleans Univ., 45 
(France); Institut Francais du Petrole (IFP), 92 - Rueil-Malmaison 
(France). 30 Apr 1991. 319p. (In French). Order Number 
DE93706728. Source: OSTI; NTIS (US Sales Only). 

In a first part, this thesis describes the geographical and sedi- 
mentological frame of the lagoon sabkha system, during Holocene, 
in Abu Dhabi. In a second part, actual and fossil holocene sedi- 
mentary system is shown (opensea, lagoonal and tidal domains) 





with associated fauna and vegetations (coral reef, seaweed, man- 
grove, microbial mats). Distribution of organic carbon amounts in 
sediments is also studied. Intensive mineral diagenesis affects sed- 
iments characterized by a great evaporites development (gypsum, 
anhydrite) and dolomitization. In the third part, organic sedimentary 
facies geochemistry is studied (microbial mats, paleosol mangrove, 
seaweed lagoonal mud). Saturated and unsaturated hydrocarbons 
have recognized, particularly Highly Branched Isoprenoids (HBI). 
Kerogens characteristics in these sediments are also studied. 255 
ref., 119 figs., 15 tabs. 


32698 (LBL-31982) Seismic imaging of the SWCC. Daley, 
T.M.; Majer, E.L. Lawrence Berkeley Lab., CA (United States). Jan 
1992. 34p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Order Number 
DE93001579. Source: OSTI; NTIS; GPO Dep. 

The Cascades mountain range of southern Washington is a geo- 
logically complex and tectonically active region. The area has been 
explored for potential oil and gas reserves by several major oil 
companies, but exploration efforts (mostly electrical and seismic re- 
flection surveys) are hampered by the geologic complexity which 
often leads to poor data quality. Although no commercial quantities 
of oil or gas have been found to date, the existence of major sedi- 
mentary basins and potential source rocks has lead to continued 
interest. The Department of Energy and the US Geological Survey 
have conducted geophysical studies in the southern Washington 
region to study possible petroleum-bearing sedimentary basins as 
well as crustal tectonic structures. The natural gas potential of 
deep sedimentary basins is an area of research supported by the 
Morgantown Energy Technology Center of DOE's Office of Fossil 
Energy. This report summarizes the work to date which has been 
conducted at LBL’s Center for Computational Seismology. A major 
goal of our work is to investigate the seismic reflection characteris- 
tics of a possible marine sedimentary basin located between Mt. 
Rainier and Mt. St. Helens. The zone of interest was initially identi- 
fied by magnetotelluric studies (Stanley et. al., 1987) as an 
anomalous conductor called the southern Washington Cascades 
conductor (SWCC). As part of our research we have studied sev- 
eral aspects of seismic imaging of the SWCC. Our work has 
included ray tracing and synthetic seismograms generated for plan- 
ning and interpretation of explosive shots using a 1024 channel 
sign-bit acquisition system; a comparison of the signal strength and 
imaging capabilities of explosive and vibrioses sources, and pro- 
cessing and interpretation of one of a series of seismic reflection 
surveys conducted over the SWCC with the sign-bit recording sys- 
tem. 


32699 Method for determining oll content of an under- 
ground formation. Supernaw, |.R. To Texaco Development Corp. 
(USA). 19 Mar 1992. Filed date 18 Sep 1990. Canada Patent 
patent application 2025649. 18p. Source: Micromedia Ltd., Techni- 
cal Information Centre, 165 Hotel de Ville, Place du Portage, 
Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC $6.00 CAN; 
MF $4.00 CAN. 

A method is provided for determining the oil saturation of a hy- 
drocarbon formation from samples such as drill cuttings. According 
to the method, a known volume of a sample is solvated in a known 
volume of a solvent which will solvate hydrocarbons. The emission 
fluorescence of the solvated sample, below ca 400 nm, is quantita- 
tively measured with a fluorimeter at an excitation wavelength at 
which most petroleum compounds fluoresce. The hydrocarbon con- 
tent of any hydrocarbon present in the sample is determined by 
comparing the emission fluorescence of the solvated sample to 
previous correlations. The previous correlations are drawn between 
known hydrocarbon contents of samples and the emission fluores- 
cence of the known samples in said solvent. Preferred solvents are 


low molecular weight aliphatic hydrocarbons having more than 4 
carbon atoms. 
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32700 (DOE/BC/14443-12) A field laboratory for improved 

oll recovery: Final report. Hildebrandt, A.F.; McDonald, J.; Clar- 

idge, E.; Killough, J. Houston Univ., TX (United States). Sep 1992. 

101p. Sponsored by USDOE, Washington, DC (United States). 

DOE Contract FG22-89BC14443. Order Number DE92001063. 
Source: OSTI; NTIS; GPO Dep. 

The purpose of Annex Ili of the Memorandum of Understanding, 
undertaken by the Houston Petroleum Research Center at the Uni- 
versity of Houston, was to develop a field laboratory for research in 
improved oil recovery using a Gulf Coast reservoir in Texas. The 
participants: (1) make a field site selection and conducted a hi 
resolution seismic survey in the demonstration field, (2) obtained 
characteristics of the reservoir (3) developed an evaluation of local 
flood efficiency in different parts of the demonstration reservoir, (4) 
used diverse methodology to evaluate the potential recovery of the 
remaining oil in the test reservoir, (5) developed cross-well seismic 
tomography, and (6) will transfer the learned technologies to oil op- 
erators through publication and workshops. This abstract is an 
overview of these tasks. 


32701 (DOE/BC/14471—11) Analysis of reservoir hetero- 
genelties due to shallowing-upward cycles In carbonate rocks 
of the Pennsyivanian Wahoo Limestone of Northeestern 
Alaska: Annual report, September 1 1990. 
Watts, K.F. Alaska Univ., Fairbanks, AK (United States). Geophys- 
ical Inst. Sep 1992. 72p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-89BC14471. Order Number 
DE92001064. Source: OSTI; NTIS; GPO Dep. 

This report presents the preliminary results of research 
accomplished by a team of specialists in carbonate petrology, bios- 
tratigraphy, and diagenesis during the 1989-1990 fiscal year. It 
includes a summary of some of the petrographic data which has 
been entered into a computerized database; a discussion of bios- 
tratigraphic data, particularly conodont biofacies analyses; an 
overview of diagenetic studies; and a section of the regional geo- 
logical framework studies. The database is allowing us to test 
which parameters, such as ooids, can be used to recognize and 
understand the carbonate petrology of the shallowing-upward cy- 
cles. The cycles have been interpreted in terms of depositional 
environments and sea-level fluctuations and used to develop de- 
tailed facies models. 


32702 (DOE/BC/14476-10) Characterization of reservoir 
rocks and fluids by surface electromagnetic transient meth- 
ods: Annual report for 1990-1991. Hoekstra, P.; Stoyer, C.H.; 
James, B.A.; Blohm, M.W. Blackhawk Geosciences, Inc., Golden, 
CO (United States). Sep 1992. 61p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-90BC14476. 
Order Number DE92001060. Source: OSTI; NTIS; GPO Dep. 

The objectives of this research were to improve the interpreta- 
tions of transient electromagnetic (TEM) measurements over 
two-dimensional subsurface structures. TEM is a surface electro- 
magnetic method employed in fossil energy reservoir exploration 
and characterization. Electrical measurements find application in 
(1) assisting in fossil energy exploration mainly in areas where 
seismic methods yield inadequate data quality, such as volcanic 
covered terrain, permafrost areas, and the Rocky Mountain Over- 
thrust; (2) mapping contacts between hydrocarbon and brines in 
shallow producing horizons, and (3) in monitoring enhanced oil re- 
covery processes which cause zones of lower resistivity. The work 
under this contract consisted of three tasks: (1) Selection of a test 
site and acquisition of a high density, 3-component data set over 
the test site; (2) development of finite element modeling algorithms 
for computing 3-D EM fields over 2-D subsurface structures; and 
(3) development of TEM 2-D subsurface imaging method. Accom- 
plishments for these three tasks are presented in this report. 


32703 (DOE/CE/15497-T1) Design, bulld, develop and test 
a fieldworthy spiral tool and packer for casing repair: Quar- 
terly report, March 15, 1992—June 15, 1992. Koster, C. Nu-Bore 
Systems, Wichita Falls, TX (United States). [1992]. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG01- 
91CE15497. Order Number DE92018562. Source: OSTI; NTIS; 
GPO Dep. 

A method for sealing casing is currently under development by 
Nu-Bore Systems. The method involves internally lining a section 
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of the wellbore with a multi-layer spiral wrapping of a high strength, 
corrosion resistant metal, interleaved with a high bond strength, re- 
silient epoxy. The high strength metal is preferably a copper based 
alloy hardened to a very high strength in order to resist the internal 
and external pressures of downhole environments. The epoxy ad- 
hesive formulation is one that forms a bond between the steel 
inner wall of the casing and copper alloy strip. The copper alloy 
strip spiral wraps are interleaved with epoxy, and the whole system 
provides a high level of outward directed spring force and, thus, re- 
sists both internal and externally directed forces. In this report, the 
cost savings to the nation’s energy program was estimated to be in 
the range of hundreds of millions of dollars per year, and the 
method wag judged technically feasible once certain well defined 
engineering obstacles are overcome. 


32704 (ETDE-mf-93702248) Institute for Petroleum Re- 
search. Annual 1990. Institut fuer Erdoelforschung, 
Clausthal-Zellerfeld (Germany). 1991 102p. (In German). Order 
Number DE93702248. Source: OSTI; NTIS (US Sales Only). 

The report summarizes the main findings of research on the fol- 
lowing fields: Chemistry and physics of petroleum and natural gas 
production; petroleum processing and applications; analysis of 
petroleum and mineral oil products. (HS). 


32705 (IFP-39479) Geologic fractures in Rhourde El 
Bague!l sandstone reservoir (Algeria) and the Interest of en- 
hanced inhibition for oll recovery. Allouani, R.N. Toulouse-3 
Univ., 31 (France); Institut Francais du Petrole (IFP), 92 - Rueil- 
Malmaison (France). 25 Oct 1991. 227p. (in French). Order 
Number DE93706727. Source: OSTI; NTIS (US Sales Only). 

Rhourde El Baguel oil field is located in a cambrian fractured 
sandstone deposits in Algeria. The principal characteristic is the 
exceptional productivity of this field in relation with the presence of 
intensive fracturing. The exploitation of this field with water-flooding 
is not efficient. Bibliographic analysis is realized to show methods 
and evaluation technics adapted to fractured reservoirs. New tech- 
nics used in this field are also given. The subject of this study is to 
evaluate fracturing before development of a enhanced recovery 
method. Qualitative fracturing evaluation is realized and a bond be- 
tween fracturing and productivity reservoir is demonstrated. 
Quantitative evaluation from drill cores is realized with the help of 
statistical methods and fracturing orientation methodology. Oil 
recovery improving may be realized with enhanced imbibition de- 
velopment. This process requires a good knowledge of fracturing 
reservoir and rock original wettability. In the last part, surfactants 
effects on interfacial tension oil /water is testing. 77 refs., 85 figs., 
26 tabs. 


32706 (NEI-DK-930) Prediction of phase equilibria and 
physical properties for mixtures with olls, gases and water. 
Aasberg-Petersen, K. Danmarks Tekniske Hoejskole, Lyngby (Den- 
mark). Inst. for Kemiteknik. 1991 189p. Order Number 
DE93711034. Source: OSTI; NTIS. 

The thesis describes the development of various models for pre- 
diction of properties of interest to the chemical and petrochemical 
industry. A brief introduction of reservoir mixtures is given. Four 
models of prediction of phase equilibria of such mixtures are dis- 
cussed. A new model for prediction of phase behaviour of reservoir 
mixtures is presented. The model combines the ALS equation of 
state with the Peneloux volume translation principle. The composi- 
tion and properties of the plus fraction are determined using a 
slightly modified form of Pedersens characterization procedure. 
The model is able to predict the influence of large concentrations 
of CO2 and Nz upon the phase behaviour of reservoir fluids. A new 
model for prediction of high pressure gas solubilities in aqueous 
mixtures of electrolytes is introduced. The model combines a modi- 
fied Debye-Hueckel type electrostatic contribution with the ALS 
EOS with a density-dependent a-paramater mixing rule. Very good 
predictions of gas solubilities in salt solutions are obtained at salt 
concentrations up to 4 moles/kg. The new model accurately pre- 
dicts solubilities of natural gases in reservoir brines. A new model 
for prediction of the viscosities of hydrocarbons including oil and 
gas mixtures is described. The model is based on the principle of 
corresponding states with methane and decane as reference com- 
ponents. Very good predictions of both pure component and 
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mixture viscosities are obtained over large pressure ranges at re- 
duced temperatures in excess of 0.476. (AB) (99 refs.). 


32707 (NEI-NO-260) Increased working life of installations. 
Takla, -L.A. (Phillips Petroleum (NO)). Norsk Petroleumsforening, 
Oslo (Norway). 1990 27p. (in Norwegian). (CONF-9010518-5: Off- 
shore operation and maintenance 1990, Bergen (Norway), 17-18 
Oct 1990). Order Number DE93711184. Source: OSTI; NTIS. 

The present conference paper deals with methods of increasing 
the working life of the Ekofisk offshore installations on the Norwe- - 
gian continental shelf. As a consequence of increasing the 
knowledge concerning the existing reservoir conditions in the area, 
the Ekofisk platforms and the Eldfisk platforms in particular are to 
be in operation far into the next century. Following topics are dis- 
cussed: Improved calculation methods; new technology; changed 
demands of uses. 7 figs. 


32708 (NIPER-580) Practical aspects of steam injection 
processes: A handbook for independent ors. Sarathi, 

D.K. National Inst. for Petroleum and Energy 
Research, Bartlesville, OK (United States). Oct 1992. 425p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC22-83FE60149. Order Number DE92001070. Source: OSTI; 
NTIS; GPO Dep. 

More than 80% of the total steam injection process operating 
costs are for the production of steam and the operation of surface 
and subsurface equipment. The proper design and operation of the 
surface equipment is of critical importance to the success of any 
steam injection operation. However, the published monographs on 
thermal recovery have attached very little importance to this aspect 
of thermal oil recovery; hence, a definite need exists for a compre- 
hensive manual that places emphasis on steam injection field 
practices and problems. This handbook is an attempt to fulfill this 
need. This handbook explores the concept behind steam injection 
processes and discusses the information required to evaluate, de- 
sign, and implement these processes in the field. The emphasis is 
on operational aspects and those factors that affect the technology 
and economics of oil recovery by steam. The first four chapters de- 
scribe the screening criteria, engineering, and economics of steam 
injection operation as well as discussion of the steam injection fun- 
damentals. The next four chapters begin by considering the 
treatment of the water used to generate steam and discuss in con- 
siderable detail the design, operation and problems of steam 
generations, distribution and steam quality determination. The sub- 
surface aspects of steamflood operations are addressed in 
chapters 9 through 12. These include thermal well completion and 
cementing practices, insulated tubulars, and lifting equipment. The 
next two chapters are devoted to subsurface operational problems 
encountered with the use of steam. Briefly described in chapters 
15 and 16 are the steam injection process surface production facili- 
ties, problems and practices. Chapter 17 discusses the importance 
of monitoring in a steam injection project. The environmental laws 
and issues of importance to steam injection oper-:ion are outlined 
in chapter 18. 


32709 (RF-203/90) The formation of hydrates in water 
based drilling fluids used in the North Sea. Marken, C.; Kostic, 
S.; Staurland, G. Rogalandsforskning, Stavanger (Norway). Dec 
1990. 44p. Order Number DE93711190. Source: OSTI; NTIS. 

A potassium chloride (KCl) drilling fluid which was used in the 
North Sea has been evaluated for the formation of hydrates. The 
hydrate equilibrium curve for this fluid has been established. With 
this KCI drilling fluid, the formation of hydrates occurred at a tem- 
perature as low as 12°C under 30 bars of pressure. The water 
temperature in offshore Norway has been found to be well within 
the range for the formation of hydrates. The hydrostatic pressures 
can be in the range for the formation of hydrates. The determina- 
tion of which field conditions are sufficient for hydrate formation, 
was beyond the scope of this initial study. 22 refs., 9 figs., 8 tabs. 


32710 Steam process with foam for recovering viscous olls 
through horizontal wells. Leaute, R.P. To Esso Resources 
Canada Ltd. (Canada). 3 May 1992. Filed date 2 Nov 1990. 
Canada Patent patent application 2029203. 19p. Source: Microme- 
dia Ltd., Technical Information Centre, 165 Hotel de Ville, Place du 





Portage, Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC 
$6.00 CAN; MF $4.00 CAN. 

In a subterranean formation containing a viscous oil, vertical 
wells are drilled which partially penetrate the oil-bearing formation. 
These wells are perforated near the bottom of the well and pro- 
duced by known cyclic steam injection and production methods for 
a significant period of time, usually >5 y. When these productive 
methods become uneconomical, one or more horizontal wells are 
drilled through the same formation on a path near the bottom-hole 
location of the vertical wells and at a depth of a few meters below 
the bottom of the vertical wells. Steam is injected into the vertical 
wells to establish fluid communication between one or more of the 
vertical wells and the horizontal well, taking advantage of the heat- 
ing which has occurred below the perforations in the vertical well. 
A foam made with steam or a mixture of steam and a non- 
condensible gas is injected into the horizontal well to reduce the 
permeability of the more permeable zones. The plugging action of 
the foam increases the volume of the fluid communication paths 
between the vertical wells and the horizontal well. Finally, oil is 
produced from the horizontal well. The temperature changes in the 
formation can be monitored by instruments and foam injection 
through the horizontal well repeated to optimize oil recovery. 6 figs. 


32711 Wellhead isolation tool and method of use thereof. 
McLeod, R.D. 21 Apr 1992. Filed date 15 Nov 1991. Canada 
Patent patent application 2055656. 30p. Source: Micromedia Ltd., 
Technical Information Centre, 165 Hotel de Ville, Place du Portage, 
Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC $6.00 CAN; 
MF $4.00 CAN. 

An apparatus for isolating wellhead equipment from high pres- 
sure fluids pumped down to a producing formation during the well 
servicing procedures of acidizing and fracturing oil and gas wells is 
provided. The apparatus utilizes a central mandrel for pumping the 
fracturing and acidizing fluids through the wellhead equipment and 
into well tubing or casing. The mandrel is run into the wellhead 
equipment while enclosed in a pressure containment i 
which includes the operating cylinder. The mandrel is locked in po- 
sition in the wellhead equipment and later extracted from the 
wellhead equipment while fully enclosed in the pressure contain- 
ment. The pressure containment mandrel protection and operating 
cylinder are removed during the well servicing process to give a 
low profile to the overall wellhead array. This low profile reduces 
the bending and twisting loads on the wellhead when acidizing and 
fracturing services are being performed, compared to the loads 
found on high profile structures of prior art devices. 8 figs. 


32712 Downhole ultrasonic transit-time fi means 
and method. Sims, J.C.; Supernaw, |.R. To Texaco Development 
Corp. (USA). 10 Apr 1992. Filed date 9 Oct 1990. Canada Patent 
patent application 2027192. 24p. Source: Micromedia Ltd., Techni- 
cal Information Centre, 165 Hotel de Ville, Place du Portage, 
Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC $6.00 CAN; 
MF $4.00 CAN. 

A downhole ultrasonic flowmeter is provided which solves many 
of the prolems associated with spinner-type flowmeters and pro- 
vides an improved flow measurement for production logging of oil 
wells. The sonde in the well logging system of the invention in- 
cludes caliper means providing a signal corresponding to the 
diameter of a borehole traversing an earth formation. First and sec- 
ond transducers are controlled to transmit an ultrasonic pulse into 
fluid flowing in the borehole or to provide an electrical pulse in ac- 
cordance with a received acoustical pulse from the fluid. A control 
network controls both transducers so that during one part of a 
measurement, the first transducer transmits an acoustic pulse into 
the fluid while the second transducer receives an acoustic pulse 
after it has passed through the fluid. In another part of the mea- 
surement, the second transducer is controlled to receive the 
acoustic pulse after it has passed through the fluid and provides a 
signal in accordance with the received acoustic pulse. A signal cir- 
cuit connected to both transducers provides a signal correspoding 
to the travel times of the acoustic pulses for both parts of the mea- 

_ surement. A conventional well logging cable carries the control, 
diameter, and travel time signals to surface electronics which in- 
clude processing apparatus to provide the control signal to the 
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cable and which derives the flow rate of the fluid in accordance 
with the travel time and diameter signals. 2 figs. 


32713 Pour point detection. Ker, V.S.; Tsang, C.Y. 21 Mar 
1992. Filed date 20 Sep 1990. Canada Patent patent application . 
2025889. 27p. Source: Micromedia Ltd., Technical Information 
Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $6.00 CAN; MF $4.00 CAN. 

A convenient is disclosed for estimating the pour point 
of a hydrocarbon oil such as a fuel oil, distillate, or lubricating oil. 
According to this method, a sample of oil is placed in a receptacie. 
The top surface of the sample is subjected to a flow of pressurized 
gas directed toward the surface, the flow being of sufficient strength 
to cause a surface disturbance when the oil is at a temperature of 
ca 20°C, but of insufficient strength to splash the majority of the oil 
out of the receptacle. The temperature of the oil is then changed 
while the top surface of the oil is monitored. The warmest tempera- 
ture at which the surface disturbance is substantially diminished is 
measured. There is an excellent correlation between the warmest 
temperature at which a flow of pressurized gas will not disturb the 
surface of the oil and the pour point of the oil. An apparatus for 
carrying out the method of the invention is also provided, consisting 
of a receptacle, means for providing a pressurized gas flow, means 
for changing the oil temperature, means for monitoring the oil sur- 
face (preferably a light source and a scattered light detector), and 
means for measuring the oil sample temperature. 4 figs., 1 tab. 
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Refer also to citation(s) 32595, 32610, 32704, 32744, 32756, 
32756, 34085, 34086 


32714 


(DOE/PC/90049-T6) Clean gasoline reforming with 
: Quarterly 


cata progress report, April-June 
1992. Davis, B.H. Kentucky Univ., Lexington, KY (United States). 
Center for Applied E Research. 4 1992. 19p. 
by USDOE, Washington, DC (United States). DOE Contract AC22- 
90PC90049. Order Number DE92040530. Source: OSTI; NTIS; 
GPO Dep. 

It has been observed for a number of the Zr catalysts that the 
maximum MCH conversion (ca. 20 wt.%) can be obtained in 15 
min. using a reaction temperature of 150°C and 1 atm. of H2, and 
no further reaction occurs during 120 minutes. Typical results for 
these catalysts as well as catalyst which show lower activities us- 
ing the 15 min. residence time are shown in Figure 2. Both catalyst 
formulations, a Pt/ZrO2/SO, and a Fe/Mrn/ZrO2/SO, show this be- 
havior. The 15 minute conversion and the 2 hour conversion are 
not due to thermodynamic limitations. A series of experiments were 
completed using the Pt/ZrO2/SO, catalyst to obtain data to explain 
the maximum conversions obtained. In the first set of experiments 
a conversion versus residence time curve (Figure 3) was gener- 
ated. The data shown in Figure 3 indicated a conversion curve with 
reaction time that is typical of the catalysts tested. In the next set 
of experiments, the amount of reactor volume which was occupied 
by the catalyst and feedstock was varied to determine if the reac- 
tion taking place in the liquid or gas phase was limiting the 
conversion of MCH. The MCH/catalyst ratio was held constant at 
2:1. The results of these experiments are shown in Figure 4. The 
data clearly indicates that the conversion remains fairly constant 
until the reactor it essentially filled with liquid. It does not appear 
that the limited maximum conversion observed is due to the reac- 
tion taking place in either the gas or liquid phase. 


32715 Hydrocracking of asphaltene-rich heavy oll. Lewkow- 
icz, L.; Cyr, T.; Ozum, B. 29 May 1992. Filed date 28 Nov 1990. 
Canada Patent patent application 2030975. 25p. Source: Microme- 
dia Ltd., Technical Information Centre, 165 Hotel de Ville, Place du 
Portage, Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC 
$6.00 CAN; MF $4.00 CAN. 

An oil-soluble molybdenum compound, preferably molybdenum 
naphthenate, is mixed with a heavy oil fraction containing 
asphaltenes and sulfur. Typical fractions include a high boiling frac- 
tion derived from bitumen, such as vacuum tower bottoms. Mixing 
is conducted at 150-300°C temperature, whereby the molybdenum 
compound is dispersed and preferentially becomes associated with 
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the asphaltenes in a colloidal form, acting as a catalyst for the sub- 
sequent hydrocracking reaction. The product is then further heated 
to hydrocracking temperature, preferably to 440-485°C. Hydroc- 
racking is conducted with sufficient hydrogen flow to ensure a 
hydrogen/liquid flow ratio greater than 10, a liquid Peclet number 
less than 0.5, and a gas Peclet number greater than 3.0. At these 
conditions, the liquid is mixed in the reactor and light ends are 
Stripped as they are produced. It is found that when this process is 
practised, asphaltene conversion is high and solid coke formation 
is low. Experiments are described to illustrate the process of the 
invention. 4 figs., 5 tabs. 


0206 Health and Safety 
Refer also to citation(s) 34635 


32716 (NEI-NO-251) Drifting objects that may cause a 
threat to petroleum installations/units. Oljedirektoratet, Sta- 
vanger (Norway). 1990 74p. Order Number DE93711174. Source: 
OSTI; NTIS. 

The report concerns a project evaluating the use of alternative 
procedures and methods to withstand a causing threat from drifting 
objects to petroleum installations/units on the Norwegian continen- 
tal shelf. Topics being evaluated are as follow: Approach to the 
problem; the situation to day; drifting objects - types and possible 
threats; detection and warning; conditions of responsibility; surveil- 
lance and risk evaluation; action and intervention; feed-back of 
experience. in the appendix the use of statistical data for calcula- 
tion methodology together with types of equipment being designed 
for rescue operations are discussed. 5 refs., 8 figs., 1 tab. 


0207 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 32687, 33724, 33725 


32717 (AFME-88-09-0060) Butane and kerosene in data. 26 
economical, technical and practical charts. Masse, R. Agence 
Francaise pour la Maitrise de I'Energie, 75 - Paris (France). 1990. 
104p. (in French). Order Number DE93711142. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Collecting available informations on the butane and kerosene 
connections in Western African sahelian countries, the aim of this 
report with its 26 dossiers is to present economical, technical and 
practical data concerning butane and kerosene present (1990) and 
potential consumption, utilization and prices, with the overall objec- 
tive to reduce wood consumption for domestic use. Regional and 
national data are given and compared. Oil prices, production and 
consumption in Western Africa are also examined. 


32718 (AFME-90-10-0008) Energy 2000: towards new ten- 
sions on supply. Delessy, H.; Harasty, H.; Paris-Horvitz, S. 
Agence Francaise pour la Maitrise de I’'Energie, 75 - Paris 
(France). 1991. 64p. (in French). Order Number DE93711144. 
Source: OSTI; NTIS (US Sales Only); INIS. 

An economic-energy scenario concerning world economy up to 
2000 is proposed, based on a moderate growth hypothesis and an 
oil price growth of 3 pe a year. An oil shortage is taken into 
account and its consequences are simulated. Then, the macroeco- 
nomical and energetic effects of an important oil price rise are 
examined and its consequences on inflation, recession and money 
transfers in the 6 more industrialized countries are described. 


32719 (DOE/EIA-0487(91)) Petroleum marketing annual, 
1991. USDOE Energy Information Administration, Washington, DC 
(United States). Office of Oil and Gas. Aug 1992. 416p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE92040782. Source: OSTI; NTIS; GPO; INIS; GPO Dep. 

The Petroleum Marketing Annual contains statistical data on a 
variety of crude oils and refined petroleum products. The publica- 
tion provides statistics on crude oil costs and refined petroleum 
products sales for use by industry, government, private sector ana- 
lysts, educational institutions, and consumers. Data on crude oil 
include the domestic first purchase price, the free-on-board and 
landed cost of imported crude oil, and the refiners’ acquisition cost 
of crude oil. Sales data for motor gasoline, distillates, residuals, 


24 ERA Vol. 17, No. 12 


aviation fuels, kerosene, and propane are presented. For this publi- 
cation, all estimates have been recalculated since their earlier 
publication in the Petroleum Marketing Monthly (PMM). These cal- 
culations made use of additional data and corrections that were 
received after the PMM publication dates. 


32720 (DOE/EIA—0520(92/08)) International petroleum 
statistics report, 1992. USDOE Energy Information Ad- 
ministration, Washington, DC (United States). Office of Energy 
Markets and End Use. 1 Sep 1992. 60p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE92040406. 
Source: OSTI; NTIS; GPO; GPO Dep. 

The International Petroleum Statistics Report presents data on 
international oil production, demand, imports, exports, and stocks. 
The report has four sections. Section | contains time series data on 
world oil production, and on oil demand and stocks in the Organi- 
zation for Economic Cooperation and Development (OECD). This 
section contains annual data beginning in 1980, and monthly data 
for the most recent two years. Section 2 presents an oil supply/ 
demand balance for world. This balance is presented in quarterly 
intervals for the most recent two years. Section 3 presents data on 
oil imports by OECD countries. This section contains annual data 
for the most recent year, quarterly data for the most recent two 
quarters, and monthly data for the most recent twelve months. 
Section 4 presents annual time series data on world oil production 
and oil stocks, demand, and trade in OECD countries. World oil 
production and OECD demand data are for the years 1970 through 
1991; OECD stocks from 1973 through 1991; and OECD trade 
from 1982 through 1991. 


32721 (DOE/EP—79095T-H1) Transporting US oll imports: 
The impact of oll spill legislation on the tanker market: Final 
report. USDOE Office of Domestic and International Energy Policy, 
Washington, DC (United States). Jun 1992. 204p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE93000466. Source: OSTI; NTIS; INIS; GPO Dep. 

This report looks at the impact of the Oil Pollution Act of 1990 
and the developing State oil spill regulations on the tanker and 
coastal barge markets, and at the implications for the future of the 
U.S. seaborne petroleum trades. The analysis relied on a dual ap- 
proach. Because much of the legislation, both State and Federal, 
is still evolving-particularly with respect to implementing 
regulations—as yet there can be no definitive assessment of its im- 
pact. Consequently a quantitative analysis of fleets, trades, and 
vessel movements, was complemented by extensive interviews. 
Discussions have been held with oil companies large and small, 
shipowners, charterers, insurance companies, classification soci- 
eties, and a variety of public and private institutions active in the 
maritime industry. All interviews were conducted in confidence: no 
individual views are identified in the report. (AT) 


32722 (ETDE-mf-93714701) Figures of the petroleum in- 
dustry. Issue 1992. Deutsche BP AG, Hamburg (Germany). 1992 
98p. (In German). Order Number DE93714701. Source: OSTI; 
NTIS (US Sales Only). 

The statistical tables, presented by the German BP, provide 
information on: resources and production; processing and con- 
sumption; distribution, prices and taxes; transport and traffic; 
energy consumption. The data primarily refer to the Federal Re- 
public of Germany. (HS). 


32723 (IFP-39-484) Oll transformation sector modelling: 
price interactions. Maurer, A. Institut Francais du Petrole (IFP), 
92 - Rueil-Malmaison (France); Ecole Nationale Superieure du Pet- 
role et des Moteurs (ENSPM), 92 - Rueil-Malmaison (France). Jan 
1992. 363p. (In French). Order Number DE92566740. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A global oil and oil product prices evolution model is proposed 
that covers the transformation sector incidence and the final user 
price establishment together with price interactions between 
gaseous and liquid hydrocarbons. High disparities among oil prod- 
uct prices in the various consumer zones (North America, Western 
Europe, Japan) are well described and compared with the low dif- 
ferences between oil supply prices in these zones. Final user price 
fluctuations are shown to be induced by transformation differences 
and competition; natural gas market is also modelled. 





32724 (NEI-NO-253) With timing options and heteroge- 
neous costs, the lognormal diffusion is hardly an equilibrium 
price process for exhaustible resources. Lund, D. Oslo Univ. 
(Norway). Sosialoekonomisk Inst. 1992 17p. Order Number 
DE93711177. Source: OSTI; NTIS; INIS. 

The report analyses the possibility that the lognormal diffusion 
process should be an equilibrium spot price process for an ex- 
haustible resource. A partial equilibrium model is used under the 
assumption that the resource deposits have different extraction 
costs. Two separate problems have been pointed out. Under full 
certainty, when the process reduces to an exponentially growing 
price, the equilibrium places a very strong restriction on a relation- 
ship between the demand function and the cost density function. 
Under uncertainty there is an additional problem that during peri- 
ods in which the price is lower than its previously recorded high, 
no new deposits will start extraction. 30 refs., 1 fig. 


32725 (NEI-NO-261) Optimization of surface maintenance. 
Oeverland, E. (Norsk Olje A/S (NO)). Norsk Petroleumsforening, 
Oslo (Norway). 1990 18p. (in Norwegian). (CONF-9010518-6: Off- 
shore operation and maintenance 1990, Bergen (Norway), 17-18 
Oct 1990). Order Number DE93711185. Source: OSTI; NTIS; INIS. 

The present conference paper deals with methods of optimizing 
the surface maintenance of steel-made offshore installations. The 
paper aims at identifying important approaches to the problems 
regarding the long-range planning of an economical and cost effec- 
tive maintenance program. The methods of optimization are based 
on the obtained experiences from the maintenance of installations 
on the Norwegian continental shelf. 3 figs. 


32726 (RF-32/91) Norwegian supply of goods and ser- 
vices to the British offshore sector: An exploratory study of 
SS eee ee M.; Noediand, S.. ee. 
forskning, Stavanger (Norway). Feb 1991. 30p. Order Number 
DE93711189. cuaen OSTI; NTIS; INIS; inis. 

Representatives from ten Norwegian companies in the offshore 
supplies industry were interviewed to explore the opportunities and 
barriers they had experienced in their effort to enter the British off- 
shore sector. The interviews revealed that there are mainly four 
reasons why British sector is regarded as a favorable market: 
British sector is a natural homemarket, buyers operate both on the 
British and the Norwegian sector, the British sector can be a “door- 
opener’ to the rest of the English speaking world, and finally the 
British sector is a market of considerable size. The companies had 
mainly encountered three types of barriers: British culture/ 
communication problems, heavy competition from British suppliers, 
and protectionism. The report is concluded by summarizing what 
we believe are the critical success factors for entering the British 
sector. Directions for further research are also given. 
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32727 (SVF-420) Low-NO, system ROFA. Reduction of ni- 
trogen oxides at fuel oll combustion. Moberg, G. (Petrokraft AB, 
Gothenburg (SE)); Andersson, B.; Haegerstedt, L.E. Stiftelsen foer 
Vaermeteknisk Forskning, Stockholm (Sweden). Dec 1991. 97p. (in 
Swedish). Order Number DE93711211. Source: OSTI; NTIS. 

This report refers to fullscale tests for the development of a low- 
NO, technique for the combustion of fuel oil. The tests were 
performed 1990-1991 in a 25 MW boiler at Aarsta District Heating 
Station, Stockholm. Tests showed that the NO, emission could be 
effectively reduced by enlarged rotation and turbulence of combus- 
tion flow by unsymmetrical air ports combined with reconstructed 
burner. For this technique the term ROFA, Rotatinf Over Fire Air, 
has been introduced. 
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Refer also to citation(s) 33035, 34179, 34635, 34641 


32728 (EGG-10617-2131) Endangered Species Pr 
Naval Petroleum Reserves in Callfornia: Annual 


‘ogram 
FY91. 
EG and G Energy Measurements, Inc., Goleta, CA (United States). 


Santa Barbara Operations. Mar 1992. 85p. Sponsored by USDOE, 
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Washington, DC (United States). DOE Contract ACO8-88NV10617. 
Order Number DE92040844. Source: OSTI; NTIS; INIS; GPO Dep. 
The Naval Petroleum Reserves in California (NPRC) are oper- 
ated by the US Department of Energy (DOE) and Chevron USA. 
(CUSA). Four federally-listed endangered animal species and one 
threatened plant species are known to occur on NPRC: the San 
Joaquin kit fox (Vulpes macrotis mutica), blunt-nosed leopard lizard 
(Gambelia), giant kangaroo rat (Dipodomys ingens), Tipton kanga- 
roo rat (Dipodomys nitratoides nitratoides) and Hoover's Wooly-star 
(Eriastrum hooveri). All five are protected under the Endangered 
Species Act of 1973 (as amended) (Public Law 93-205), which de- 
clares that it is the policy of Congress that all Federal 
and agencies shall seek to conserve endangered and threatened 
species and shall utilize their authorities in furtherance of the pur- 
poses of the Act. DOE is also obliged to determine whether actions 
taken by their lessees on Naval Petroleum Reserve No. 2 (NPR-2) 
will have any effects on endangered species or their habitats. The 
major objective of the Endangered Species Program on NPR-1 and 
NPR-2 is to provide DOE with the scientific expertise and continu- 
ity of programs necessary for the continued compliance with the 
Endangered Species Act. The specific objective of this report is to 
summarize progress and results of the Endangered Species Pro- 
gram made during Fiscal Year 1991 (FY91). 


32729 (LTwS—15) measures for mineral oli ac- 
cidents (tested oll binders). Bundesministerium fuer Umwelt, 
Naturschutz und Reaktorsicherheit, Bonn (Germany). Beirat 
Lagerung und Transport Wassergefaehrdender Stoffe (LTwS); 

Umweltbundesamt, Berlin (Germany). Jan 1992. 26p. (in German). 
Order Number DE93702401. Source: OSTI; NTIS (US Sales Only). 

The revised version of the LTwS-publication no. 15 lists those oil 
binders which have been tested according to the Requirements for 
Oil Binders’ (LTsW-publication no. 17 from August 1990). The test 
certificates are furnished by the State Materials Testing Authority of 
North-Rhine Westfalia, Marsbruchstr. 196, 4600 Dortmund. in all 
cases the manufacturer of the respective oil binder has given its 
written consent to the publication of the data. The material was 
compiled by the aforementioned authority. The lists are supple- 
mented and updated on a regular basis. (orig.). 


32730 (NEI-NO-258) New emission requirements - why. 
Schreiner, Oe. (Statens Forurensningstilsyn, Oslo (NO)). Norsk 
Petroleumsforening, Oslo (Norway). 1990 13p. (in Norwegian). 
(CONF-9010518-3: Offshore operation and maintenance 1990, 
Bergen (Norway), 17-18 Oct 1990). Order Number DE93711182. 
Source: OSTI; NTIS; INIS. 

The present conference paper deals with the new designed pol- 
lution requirements in Norway concerning offshore drilling and 
operation. The requirements comprise pollution abatement from the 
discharge of oily cuttings, drilling and production chemicals, disper- 
sants, and oil spills from well testing etc. In addition the 
requirements comprise gas emissions from flaring and halon oper- 
ated fire-fighting systems. 


32731 (NEI-NO-259) New emission requirements - conse- 
quences for ors and Roenning, O. (Norsk 
Hydro A/S, Oslo (NO)). Norsk Petroleumsforening, Oslo (Norway). 
1990 8p. (In Norwegian). (CONF-9010518—4: Offshore operation 
and maintenance 1990, Bergen (Norway), 17-18 Oct 1990). Order 
Number DE93711183. Source: OSTI; NTIS; INIS. 

The present conference paper evaluates the consequences of 
new environmental pollution requirements in the petroleum industry 
in Norway. The requirements comprise pollution abatement con- 
cerning oil spills, air pollutants, the discharge of chemicals and 
toxic materials, and a particular attention to the activity in sensitive 
areas together with improved oil protection measures. The strate- 
gies to follow and the responsibility to meet the new types of 
requirements demand a new designed standard comprising the im- 
provement of technological solutions and cleaning methods, and 
new demands concerning the use of chemicals together with im- 
proved operation routines on the continental shelf. 


32732 Containment of spilis from ships. Engerer, MJ. 14 
May 1992. Filed date 13 Nov 1990. Canada Patent patent applica- 
tion 2029765. 29p. Source: Micromedia Ltd., Technical Information 
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Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $6.00 CAN; MF $4.00 CAN. 

Oil escaping from a ship is contained within a limited area sur- 
rounding the ship by means of a flexible ring structure. The ring 
structure is stored in a collapsed state in a compartment extending 
around the ship. in response to an oil spill, the ring structure is 
dropped from the compartment and immediately surrounds the 
ship. A circular inflatable flotation section of the ring structure is 
charged with gas under pressure. The gas is supplied from a bottle 
cascade aboard the ship, through lines preconnected to the flota- 
tion section and paid out from free-wheeling reels. The flotation 
section supports a thin circumferential wall of predetermined height 
that submerges and assumes a vertical cylinder-like shape sur- 
rounding the escaping oil. The oil floats within the confines of the 
ring structure, and the ring structure is progressively expanded to a 
predetermined size selected to accommodate the total volume of 
oil carried by the ship. When the ring structure achieves its ex- 
panded state, pressure in the flotation section is raised to render 
the structure relatively rigid and resistant to collapse in response to 
wave action. Oil can be removed from the interior of the ring struc- 
ture by recovery ships using suction lines or other conventional 
recovery methods. 12 figs. 
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Refer also to citation(s) 32721, 32785, 32786, 32787, 32788, 
32789, 32790, 32791, 32792, 32793, 32794, 32795, 32796, 32797, 
32799, 32800, 32801, 32802, 33035 

32733 


(CONF-911102-Vol.1, pp. 1-13) Introduction and 


overview. Giles, H.N. (Dept. of Energy, Washington, DC (United 
States)). USDOE Assistant Secretary for Fossil Energy, Washing- 


ton, DC (United States). Office of the Deputy Assistant Secretary 
for Strategic Petroleum Reserve. 1992. From 4. international con- 
ference on stability and handling of liquid fuels; Orlando, FL 
(United States); 19-22 Nov 1991. In Proceeding of the 4th intemna- 
tional conference on stability and handling of liquid fuels. Volume 
1. 478p. Order Number DE92013168. Source: OSTI; NTIS. 

Two trends are exacerbating problems with product quality and 
stability. The world crude oil stream is getting heavier and higher in 
sulfur, which requires more severe processing to obtain specifica- 
tion products. moreover, there is a greater tendency to upgrade the 
bottom of the barrel to provide more transportation fuels in re- 
sponse to rapid growth in demand. Nine consecutive sessions with 
54 formal presentations and a separate poster session with 14 pre- 
sentations took place at this conference. The following provides a 
brief summary of each session. The sessions were: underground 
and strategic storage; microbial aspects of petroleum handling and 
storage; incompatibility; thermal stability of aviation turbine fuels; 
stability of products other than aviation turbine fuel; handling con- 
siderations in fuel instability; theoretical and chemical aspects of 
fuel instability; assessment of fuel instability; and use of additives 
in controlling fuel instability. 


32734 (CONF-911102—Vol.1, pp. 17-31) Petroleum stockpll- 
ing projects - A woridwide survey. Giles, H.N. (Dept. of Energy, 
Washington, DC (United States)). USDOE Assistant Secretary for 
Fossil Energy, Washington, DC (United States). Office of the 
Deputy Assistant Secretary for Strategic Petroleum Reserve. 1992. 
From 4. international conference on stability and handling of liquid 
fuels; Orlando, FL (United States); 19-22 Nov 1991. In Proceeding 
of the 4th international conference on stability and handling of liq- 
uid fuels. Volume 1. 478p. Order Number DE92013168. Source: 
OSTI; NTIS. 

In the western world, stockpiling of petroleum dates to 1938, 
when the looming specter of world war prompted the British gov- 
ernment to begin building buried tanks for reserves of aviation 
gasoline. The advent of large-scale stockpiling is believed to date 
from 1956, when the British government responded to the Suez 
crisis by constructing solution-mined cavities in bedded salt near 
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Chester, England for crude oil storage. In 1966, South Africa be- 
gan storing crude oil in converted coal mines. In 1969, France 
commenced a program utilizing a converted iron mine and solution- 
mined cavities in salt; followed, in 1971, in Germany 
construction of solution-mined cavities in salt for stockpiling of 
crude oil. Not until after the oil crisis of 1973-74, however, did the 
United States begin a strategic petroleum reserve program. Today, 
Finland, Norway, Denmark, Japan, Italy., the Netherlands, Switzer- 
land, Morocco, South Korea, and Saudi Arabia are also known to 
have petroleum stockpiles. These reserves may be government- 
owned, company-held, or both. Stockpiles of gasoline and aviation 
turbine fuel apparently exist in the Soviet Union, several eastern 
European countries, and Iraq, but little information is available on 
these projects. A number of different technologies have been used 
for stockpiling of petroleum reserves. These include aboveground 
and buried tanks, floating vessels, converted mines, and specially- 
constructed cavities in rock. Worldwide, there is now a documented 
strategic storage capacity of over 150 million m® in tanks or rock 
cavities ranging from under 5,000 m® to more than five million m® . 
Regardless of the mode of storage or the size, three principal fac- 
tors will determine the extent to which degradation in quality of 
stored petroleum will occur, namely: instability, incompatibility, and 
contamination. 


32735 (CONF-911102—Vol.1, pp. 32-44) Advantages and 
risks of long term product vs. crude oll stock holding for 
strategic petroleum reserves - The German case. Koenig, 
J.W.J. (Koerperschaft des Oeffentlichen Rechts, Hamburg 
(Germany)). USDOE Assistant Secretary for Fossil Energy, Wash- 
ington, DC (United States). Office of the Deputy Assistant 
Secretary for Strategic Petroleum Reserve. 1992. From 4. interna- 
tional conference on stability and handling of liquid fuels; Orlando, 
FL (United States); 19-22 Nov 1991. In Proceeding of the 4th inter- 
national conference on stability and handling of liquid fuels. Volume 
1. 478p. Order Number DE92013168. Source: OSTI; NTIS. 

The Gulf War confirmed for the German government the need for 
a large petroleum product reserve as well as crude oil stocks. The 
paper describes the German strategic petroleum reserve (EBV) 
and its operation, the advantages and disadvantages of strategic 
stockholding, and cost comparisons of oil storage. Salt caverns are 
used for storage and sludge formation experience is discussed. 


32736 (CONF-911102—Vol.1, pp. 45-49) Summation of expe- 
tlence gained in Denmark over a 25 year period in oil storage 
In above- and underground tanks. Rasmussen, J.M. (Foreningen 
Danske Olieberedskabslagre, Koebenhavn (Denmark)). USDOE 
Assistant Secretary for Fossil Energy, Washington, DC (United 
States). Office of the Deputy Assistant Secretary for Strategic 
Petroleum Reserve. 1992. From 4. international conference on sta- 
bility and handling of liquid fuels; Orlando, FL (United States); 
19-22 Nov 1991. In Proceeding of the 4th international conference 
on stability and handling of liquid fuels. Volume 1. 478p. Order 
Number DE92013168. Source: OSTI; NTIS. 

The Association of Danish Oil Reserve Stocks was established 
in May 1964 by law and concerned all oil companies with stock 
obligations to fulfill. The purpose was to build capacity to contain 
strategic storage in underground tanks of gasoline and automotive 
gasoil. In May 1972, another law was passed to provide storage 
facilities in aboveground tanks to carry minimum stocks corre- 
sponding to 90 days sales of gasoline, middle distillates, and fuel 
oil. The strategic underground storage stocks (B) are held in de- 
pots throughout the country; whereas, the minimum storage stocks 
(M) are kept in three tank farms and contained in large above- 
ground tanks. All storage depots and tank farms are connected by 
pipelines, and the system has harbor facilities at certain locations 
for supply by tankers. The B storage (strategic) consists of approxi- 
mately 450,000 m® of gasoline and 350,000 m® of automotive 
gasoil, and the M storage (minimum) holds some 1,300,000 m° of 
heating gasoil and 260,000 tons of fuel oil. The petroleum products 
- originally all of straight-run, non-cracked material - have, in princi- 
ple, been in storage since purchased successively over the years. 
A total rotation of stocks commenced in 1988, and is planned to be 
completed by 1994. In recent years the quality monitoring has 
provided them with evidence of a deterioration in the long term sta- 
bility in some parcels of the gasoil. Hence, the decision to initiate 





an accelerated rotation of all the stocks of gasoil, and also of gaso- 
line due to its relatively high lead content. The quality of gasoline 
and gasoils available in the marketplace today appears to require a 
rotation period of two to three years. The infrastructure and overall 
handling capability is not designed for a rotation of products on 
such a scale. Denmark has, therefore, beer: compelled to plan for 
a conversion of at least 25 percent of the present storage of 
petroleum products to crude oil. 


32737 (CONF-911102—Vol.1, pp. 50-64) Sludge formation 
and composition in the U.S. Strategic Petroleum Reserve. 
Green, J.B. (IIT Research Inst., Bartlesville, OK (United States)); 
Woodward, P.W.; Thomson, J.S.; Shay, J.Y.; Giles, H.N. USDOE 
Assistant Secretary for Fossil Energy, Washington, DC (United 
States). Office of the Deputy Assistant Secretary for Strategic 
Petroleum Reserve. 1992. From 4. international conference on sta- 
bility and handling of liquid fuels; Orlando, FL (United States); 
19-22 Nov 1991. In Proceeding of the 4th international conference 
on stability and handling of liquid fuels. Volume 1. 478p. Order 
Number DE92013168. Source: OSTI; NTIS. 

Formation of a stable emulsion or sludge layer has been ob- 
served during long-term storage of crude oil in the USA and other 
countries. The objective of this work was to determine the compo- 
sition of sludge, as well as factors affecting the rate and ultimate 
quantity formed from a given crude oil mixture. Sludge formation 
results from gravitational settling of insoluble or slightly soluble 
species in crude oil: waxes, brine/seawater, and inorganic particu- 
lates. Sludge also contains crude oil entrapped via settling of the 
above components. The ition of crude oils entrapped in 
sludge is similar to that of the bulk crude for storage reservoirs or 
caverns with adequate convectional mixing. Minor sludge con- 
Stituents include components carried into the sludge layer 
concurrent with deposited wax or brine. Some of these minor con- 
stituents, particularly those soluble in the brine, may promote 
sludge formation and stabilization. 


32738 (CONF-911102—Vol.1, pp. 79-93) Origin and composi 
tion of sludge-entrained brines in the U.S. Strategic Petroleum 
Reserve. Green, J.B. (IIT Research inst., Bartlesville, OK (United 
States)); Yu, S.K.T; Woodward, P.W.; Giles, H.N. USDOE Assis- 
tant Secretary for Fossil Energy, Washington, DC (United States). 
Office of the Deputy Assistant Secretary for Strategic Petroleum 
Reserve. 1992. From 4. international conference on stability and 
handling of liquid fuels; Orlando, FL (United States); 19-22 Nov 
1991. In Proceeding of the 4th international conference on stability 
and handling of liquid fuels. Volume 1. 478p. Order Number 
DE92013168. Source: OSTI; NTIS. 

The composition of brines entrained in sludge, a stable emulsion 
of brine, wax and crude oil formed in minor amounts over long- 
term storage of crude oil, was investigated. The objectives of the 
work included determination of the origin of brine in sludge, as well 
as factors responsible for the stability of the emulsion. Sludge- 
entrained brine originates from settling of oil field brine in 
as-received crude as well as from injection of fresh or brackish wa- 
ter during cavern operations. The contribution of brine originally 
present in the cavern from solution mining is negligible. The salinity 
of sludge-entrained brine typically varies from near relative satura- 
tion at the top of the sludge layer, to ca. 50% saturation at the 
sludge/bulk brine interface. Prominent inorganic components in- 
clude bromide, sulfate, and strontium ions, in addition to the major 
component - sodium chloride. Organic carbon content typically 
approaches 0.1 wt%. Organic constituents include polyglycols, sul- 
foxides formed from cyclic sulfides, alkylquinolines, straight-chain 
fatty acids containing from 2 to 20 carbon atoms, and minor 
amounts of phenol, C;-C3-alkylphenols, and other aromatic species 
with one or more polar functional group(s). The majority of the or- 
ganic components originate from liquid-liquid extraction into brine 
droplets as they settle through the bulk crude oil into the sludge 
layer. Organic components of brine, particularly polyglycols, may 
stabilize the sludge emulsion and contribute to sludge buildup. 


32739 (CONF-911102—-Vol.1, pp. 94-106) Microbial activity 
In caverns of the Strategic Petroleum Reserve. Bryant, R.S. (IIT 
Research Inst., Bartlesville, OK (United States)); Chase, K.L.; 
Stepp, A.K. USDOE Assistant Secretary for Fossil Energy, Wash- 
ington, DC (United States). Office of the Deputy Assistant 
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Secretary for Strategic Petroleum Reserve. 1992. From 4. interna- 
tional conference on stability and handling of liquid fuels; Orlando, 
FL (United States); 19-22 Nov 1991. In Proceeding of the 4th inter- 
national conference on stability and handling of liquid fuels. Volume 
1. 478p. Order Number DE92013168. Source: OSTI; NTIS. 

To determine the impact of microbial activity on the Strategic 
Petroleum Reserve (SPR), research has been performed at the 
National Institute for Petroleum and Energy Research (NIPER) to 
identify the actual microbial populations that are present in the 
SPR caverns. The ultimate goal of this research is to provide infor- 
mation and recommendations for the Office of the Strategic 
Petroleum Reserve (OSPR) to establish procedures for crude oil 
storage that will mitigate any potentially harmful biological activity. 
Sludge is known to form in most subterranean caverns used for 
the storage of crude oil. The formation of sludge may be exacer- 
bated by the presence of microorganisms in the surface water 
used to leach salt dome caverns and to periodically displace oil 
from these caverns. This surface water becomes hypersaline rather 
rapidly once it is injected, so that microbial activity on stored crude 
oil should be insignificant. Nevertheless, repeated injections of sur- 
face water for operational purposes and repeated introduction of 
new crude oil from various sources may result in episodic growth 
of microorganisms capable of metabolizing hydrocarbons. Results 
from microbial testing of samples are presented in this paper. Cor- 
relations of microbial activity are made with the presence of sludge 
and sour crude oil occurrence in these caverns. Based upon the 
samples received, microbial activity does not appear to contribute 
to sludge formation. High microbial activity was detected only in 
cases where fresh water persisted at the interface between the 
brine and oil. There are microorganisms present in many of the 
caverns, and there are more microorganisms present when sludge 
and/or sour crude oil is indicated. 


32740 (CONF-911102—Vol.1, pp. 109-123) Microblological 
studies related to prolonged storage of crude olls in salt cav- 


Rohstoffe, Hannover (Germany)); . 
Panzer, D. USDOE Assistant Secretary for Fossil Energy, Wash- 
ington, DC (United States). Office of the Deputy Assistant 
Secretary for Strategic Petroleum Reserve. 1992. From 4. interna- 
tional conference on stability and handling of liquid fuels; Orlando, 
FL (United States); 19-22 Nov 1991. In Proceeding of the 4th inter- 
national conference on stability and handling of liquid fuels. Volume 
1. 478p. Order Number DE92013168. Source: OSTI; NTIS. 
Crude oil and oil product storage in solution mined salt caverns 
has now been practiced for more than 20 years. Despite of this 
long period of time only few studies have been performed on the 
longterm behavior of the stored oils. In 1988 microbiological inves- 
tigations were conducted on oil and brine samples from caverns 
after prolonged storage. The sampling was performed by in situ 
sampling in one cavern as well as from outflowing oil and brine 
near the cavern heads of two other caverns. The sampling appara- 
tus is shown in a figure. Upon arrival in the laboratory the samples 
were transferred to an anaerobic workbench with a nitrogen/ 
hydrogen atmosphere for further processing. Following detection 
and quantification of microorganisms a number of degradation tests 
- using different test conditions - were conducted for the assess- 
ment of possible alterations of crude oils caused by microbiological 
activity. HC-Group analysis as well as GC-akkane analysis were 
used to detect the alteration of oil composition after degradation 
tests. Results are given and discussed. 


32741 (CONF-911102—Vol.1, pp. 124-138) Corrosion In a 
crude oll pipeline caused by bacteria. Kieinitz, W. (Preussag, 
Erdoel und Erdgas, Hannover (Germany)); Behrendt, H.G.; Bak, F. 
USDOE Assistant Secretary for Fossil Energy, Washington, DC 
(United States). Office of the Deputy Assistant Secretary for Strate- 
gic Petroleum Reserve. 1992. From 4. international conference on 
stability and handling of liquid fuels; Orlando, FL (United States); 
19-22 Nov 1991. In Proceeding of the 4th international conference 
on stability and handling of liquid fuels. Volume 1. 478p. Order 
Number DE92013168. Source: OSTI; NTIS. 

Crude oil from eleven different production stations is transported 
to the tank farm near Hannover, Germany, by way of a 6 and 8 
pipeline. After 25 years of operation, internal pitting corrosion has 
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been detected in the 8 section. A magnetic inspection log has indi- 
cated 108 pits with a decrease in wall thickness by more than 
50%. Bacterial analyses of the free water from various sections of 
the pipeline system revealed the presence of up to 105 hydrogen- 
utilizing sulfate-reducing bacteria per milliliter in some samples. 
Three morphologically different sulfate-reducing strains have been 
isolated in pure culture and examined with respect to their adapta- 
tion to conditions prevailing in the pipeline (high salt content and 
low temperature). The frequent occurrence of methanogenic and 
homoacetogenic bacteria in counting series and enrichments, be- 
sides sulfate-reducing bacteria, indicates that other metabolic types 
of hydrogen-utilizing bacteria may be important in the pipeline sys- 
tem, as well. On the basis of the results from the chemical and 
microbiological investigations, a plastic liner (PE) has been in- 
stalled in the 8 pipeline to prevent further corrosion in the system. 


32742 (CONF-911102—Vol.1, pp. 139-152) Effects of stabiliz- 
ing additives on the susceptibility of diese! fuels to microbial 
attack. Geva, J. (israel Inst. for Biological Research, Ness Ziona 
(Israel)); Propes, J.; Papier, J.; Zehavi, E.; Fass, R.; Busanni, M. 
USDOE Assistant Secretary for Fossil Energy, Washington, DC 
(United States). Office of the Deputy Assistant Secretary for Strate- 
gic Petroleum Reserve. 1992. From 4. international conference on 
Stability and handling of liquid fuels; Orlando, FL (United States); 
19-22 Nov 1991. In Proceeding of the 4th international conference 
on stability and handling of liquid fuels. Volume 1. 478p. Order 
Number DE92013168. Source: OSTI; NTIS. 

Three different types of Diesel fuels, with or without stabilizer ad- 
ditives, were tested regarding their susceptibility to microbial 
growth. The fuels were sampled from buses of the public trans- 
portation system during actual road service (before and after a 300 
Km ride). The experiments were performed in two stages: In stage 
one, fresh Diese! fuels (with and without additives), before and af- 
ter a 300 km ride, were submitted to the experimental system. The 
experiments involved incubating the different Diesel fuels in contact 
with microbial contaminated water (fuel/water ratio 4:1), at 26 C 
under static conditions, for one year. In stage two, Diesel fuels, af- 
ter one year storage in drums outdoors, before and after 300 km 
.fide, were tested in an experimental system where the fuel/water 
ratio was 100:1. The fuel types in stage two included the same fuel 
types as in stage one. In addition a new stabilizer and a new bio- 
cide were investigated. The results indicated that the road service 
did not influence the susceptibility of any of the fuel types to micro- 
bial activity. However, it was found some evidence that stabilizer 
additives enhanced the microbial activity in the water phase of the 
two experimental systems, even though two commonly used bio- 
cides were included in the additives package. Diesel fuels with no 
stabilizer additives which contained a biocide consisting of the 
same active ingredients as the biocide included in one of the stabi- 
lizer additives packages, prevented microbial growth. It is assumed 
that incompatibility of the biocides and the stabilizer additives deac- 
tivated the biocides. The results of the study suggest that 
improving the storage stability of Diesel fuels in service by the ad- 
dition of additives might create a microbiological problem in the 
fueling system. Therefore It is strongly recommended to include 
biocides which are effective and compatible with both the fuel and 
the stabilizing agents, in any additives package. 


32743 


(CONF-911102—Vol.1, pp. 153-166) A computerized 
expert system for diagnosis and control of microbial contami- 


nation In jet fuel and diesel fuel storage systems. Hartman, J. 
(Israel Inst. for Biological Research, Ness Ziona (Israel)); Geva, J.; 
Fass, R. USDOE Assistant Secretary for Fossil Energy, Washing- 
ton, DC (United States). Office of the Deputy Assistant Secretary 
for Strategic Petroleum Reserve. 1992. From 4. international con- 
ference on stability and handling of liquid fuels; Orlando, FL 
(United States); 19-22 Nov 1991. In Proceeding of the 4th interna- 
tional conference on stability and handling of liquid fuels. Volume 
1. 478p. Order Number DE92013168. Source: OSTI; NTIS. 
Microbial contamination of Jet Fuel and Diesel Fuel in different 
storage situations may lead to the deterioration of some fuel prop- 
erties as well as to operational problems and severe corrosion of 
storage tanks. The effects of microbial contamination on the 
properties of fuel and the effects of contaminated fuels on the dis- 
tribution systems and at the end user level depend upon the fuel 
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type and the nature of the end user. Therefore, the evaluation of 
fuel tests results and any recommendation for maintenance work or 
preventive measures to be taken depend on the type of fuel and 
the storage situation. Recently the authors have presented a 
computerized expert system which uses an artificial intelligence ap- 
proach to deal with Jet fuel storage in large above ground storage 
tanks. They present here an expanded version of the system which 
includes the analysis of several Diesel fuel storage situations. The 
diagnostic procedure is based on a set of microbiological and 
chemical measurements in the fuel and in the water bottom of the 
storage tank. Analysis of the results coupled with the definition of 
the maintenance state of the storage tank leads to recommenda- 
tions of appropriate corrective measures to prevent future damage. 
A user friendly interface can justify the program's final decisions 
and its intermediate findings. The system acts as an expert consul- 
tant providing judgment and explanations based upon the tests’ 
results. The computer program written in PROLOG is implemented 
on an IBM PC. 


32744 (CONF-911102-Vol.1, pp. 169-185) A chemical and 
physical explanation of incompatibility during refining 

tions. Speight, J.G. (Western Research Inst., Laramie, WY (United 
States)). USDOE Assistant Secretary for Fossil Energy, Washing- 
ton, DC (United States). Office of the Deputy Assistant Secretary 
for Strategic Petroleum Reserve. 1992. From 4. international con- 
ference on stability and handling of liquid fuels; Orlando, FL 
(United States); 19-22 Nov 1991. In Proceeding of the 4th intema- 
tional conference on stability and handling of liquid fuels. Volume 
1. 478p. Order Number DE92013168. Source: OSTI; NTIS. 

The incompatibility of feedstocks and products is a continuing is- 
sue during refining operations. The occurrence of sediments during 
thermal operations and from products during storage reduces the 
efficiency of a variety of processes. The polar (i.e. heteroatom) 
constituents of feedstocks are responsible for the formation of such 
sediments. This is particularly true of the higher molecular weight 
constituents, i.e. the asphaltenes. Petroleum asphaltenes are de- 
fined as the pentane- or heptane-insoluble fraction of crude oil. 
The nature of the molecular species that constitute asphaltenes 
has been a well researched subject over the past three decades. 
For whatever reasons, it has been the general consensus of the 
majority of the researchers that asphaltenes are predominantly 
highly condensed systems that are graphitic in nature. Such mod- 
els are difficult to use to explain the chemistry and physics of 
incompatibility. A more logical conclusion is that petroleum as- 
phaltenes contain much smaller condensed aromatic systems that 
are consistent with the components in other fractions of crude oil 
feedstocks. Such formulae are based on the inclusion of structural 
entities from natural product origins which are more appropriate for 
the prediction of incompatibility in refining processes and in prod- 
ucts. This presentation deals with the use of the formulae to 
explain various aspects of asphaltene behavior including deposition 
in petroleum reservoirs, sludge formation, refining/conversion to 
fuel oils, asphalts, and the like. 115 references. 


32745 (CONF-911102-Vol.1, pp. 186-200) Formation of or- 
ganic sludge in Incompatible fuel oll blends. Kassim, H. 
(Petroleum Research Inst., Kuala Lumpur (Malaysia)); Man, Z. US- 
DOE Assistant Secretary for Fossil Energy, Washington, DC 
(United States). Office of the Deputy Assistant Secretary for Strate- 
gic Petroleum Reserve. 1992. From 4. international conference on 
stability and handling of liquid fuels; Orlando, FL (United States); 
19-22 Nov 1991. In Proceeding of the 4th international conference 
on stability and handling of liquid fuels. Volume 1. 478p. Order 
Number DE92013168. Source: OSTI; NTIS. 

Ignition and combustion problems aside, one of the greatest fac- 
tors causing operational problems in utilizing blended fuel oil is 
incompatibility. The present study highlighted incompatibility in fuel 
oil as mainly due to improper selection of the diesel used for the 
viscosity blending. In blending a residual fuel oil, a distillate stock 
of sufficiently high aromaticity, that is high C/H ratio must be used 
to ensure that the asphaltenes present in the residual component 
remain adequately peptized in the final fuel blend. Excessive sludg- 
ing is most pronounced in the low viscosity fuel blends, such as 10 
cSt and 30 cSt where volumes of the paraffinic commercial diesel 
used are higher compared to volume used to prepare blends with 





higher viscosities such as 50 cSt or 80 cSt. The formation of 
sludge in incompatible fuel oil blends are governed by four factors, 
namely the dilution, compositional, asphaltenes solubility and other 
special compounds. These factors influenced 67%, 9%, 9% and 
2% of the sludge formation while the last 13% could not be ex- 
plained using the present set of data. The problem of sludging due 
to incompatibility could be alleviated by using a more aromatic fuel 
oil diluent or adding a high aromatic diesel to the commercial 
diese! currently used for blending. Types of diesels that could be 
used are heavy catalytically cracked cycle oil, cycle oil slurry, or 
vacuum gas oil. The present study showed 35% to be a sufficient 
quantity of light cycle oil to be added to the commercial diesel to 
produce satisfactorily sludge-free fuel oil products at any viscosity. 


32746 9 (CONF-911102—-Vol.1, pp. 203-216) Thermal oxidation 
stability of aviation turbine fuel: A survey. Haziett, R.N. 
(Hughes Associates, Wheaton, MD (United States)); Morris, R.E. 
USDOE Assistant Secretary for Fossil Energy, Washington, DC 
(United States). Office of the Deputy Assistant Secretary for Strate- 
gic Petroleum Reserve. 1992. From 4. international conference on 
Stability and handling of liquid fuels; Orlando, FL (United States); 
19-22 Nov 1991. In Proceeding of the 4th international conterence 
on stability and handling of liquid fuels. Volume 1. 478p. Order 
Number DE92013168. Source: OSTI; NTIS. 

Three serious operational problems have been experienced with 
jet fuel thermal stability over the past 35 years. Two of these prob- 
lems were associated with combustor nozzle fouling and the third 
involved deposition on interior surfaces of the main engine control. 
These difficulties have been alleviated by modifying engines, devel- 
oping and upgrading fuel specifications and test equipment, 
changing refinery processes, and defining the chemistry of fuel 
instability. Among physical factors affecting thermal stability, tem- 
perature is the most important. Studies of temperature effects in 
many different test rigs have all found increases in deposition as 
temperature rises, at least up to about 350C. The rates of in- 
crease, however, as represented by energies of activation are 
widely different in various devices. Pressure in the test rig is not a 
major factor if it is maintained at a value in excess of that needed 
to prevent vapor formation at the test temperature. Fuel flow 
velocity appears to affect deposition, the latter increasing at low ve- 
locities. The character of a heated surface in contact with jet fuel 
exhibits a significant effect on deposition rate and this is an active 
area of current research. Autoxidation is a significant process and 
removal of dissolved oxygen makes all fuels, except some sulfur 
containing ones, much more stable. Hydroperoxides are the key in- 
termediates in the autoxidation scheme. Compounds containing 
oxygen, sulfur, nitrogen and metals are major participants in de- 
posit formation. Copper is the most active metal, exhibiting effects 
at 15-50 parts/billion. The very small extent of conversion of jet fuel 
into harmful insolubles in an aircraft fuel system makes the track- 
ing of susceptible molecules very difficult even with sophisticated 
analytical instruments. Antioxidants, metal deactivators, dispersants 
and passivators have some merit in improving thermal stability but 
they should be used with caution. 


32747 (CONF-911102—Vol.1, pp. 217-230) An investigation 
of the degradation of aviation fuel thermal oxidation stability 
during transit. Kamin, R.A. (Naval Air Propulsion Center, Trenton, 
NJ (United States)); Nowack, C.J. USDOE Assistant Secretary for 
Fossil Energy, Washington, DC (United States). Office of the 
Deputy Assistant Secretary for Strategic Petroleum Reserve. 1992. 
From 4. international conference on stability and handling of liquid 
fuels; Orlando, FL (United States); 19-22 Nov 1991. in Proceeding 
of the 4th international conference on stability and handling of liq- 
uid fuels. Volume 1. 478p. Order Number DE92013168. Source: 
OSTI; NTIS. 

The US Navy has experienced an increase in the number of inci- 
dents involving the lation of the thermal oxidation stability of 
JP-5 fuel (F-44) occurring during transit and storage. The cause of 
this degradation has been postulated to be either trace contamina- 
tion and/or chemical compositional changes within the fuel. Due to 
both the uncertainty of the cause of degradation and the subjectiv- 
ity of the current jet Fuel Thermal Oxidation Test (JFTOT), varying 
options exist on how to deal with these fuels. This paper discusses 
the Navy's multifaceted investigation into this problem. Emphasis 
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will be placed on (1) the testing used to identify the severity and 
potential cause of the degradation, (2) the relationship between the 
JFTOT test results of an off-specification fuel and the fuel’s poten- 
tial effects on aircraft hardware, and (3) the potential role of Metal 
Deactivator Additive (MDA) in the upgrading of an off-specification 
fuel. 


32748 (CONF-911102—Vol.1, pp. 231-244) Comparison of 
accelerated to measure the oxidative 
tendencies of aviation fuels. Turner, L.M. (Naval e Propulsion 
Center, Trenton, NJ (United States)); Nowack, C.J. USDOE Assis- 
tant Secretary for Fossil Energy, Washington, DC (United States). 
Office of the Deputy Assistant Secretary for Strategic Petroleum 
Reserve. 1992. From 4. international conference on stability and 
handling of liquid fuels; Orlando, FL (United States); 19-22 Nov 
1991. In Proceeding of the 4th intemational conference on stability 
and handling of liquid fuels. Volume 1. 478p. Order Number 
DE92013168. Source: OST; NTIS. 

Extensive research has been conducted in the development of a 
method to accurately predict the degradation behavior of JP-5 in 
storage. Until recently, the only method universally accepted in the 
fuel research community was the 65C bottle storage method. 
Recent research has been directed in the development of three dif- 
ferent reactors used for predicting oxidation rates. The basic 
principle of these reactors is similar with the difference being in the 
way oxygen is introduced into the sample. Two hydroprocessed 
JP-5 samples were analyzed by all three techniques and compared 
to the bottle storage method. This paper will present the results 
and propose that oxidation prediction may be made used as an al- 
Laude ntand an eqpened te Gen Ubeetinedibee Wells ehnnge 
technique. 


32749 (CONF-911102-Vol.1, pp. 245-259) Results and eval- 
uation of a jet fuel thermal stability flow device which employs 
direct gravimetric analysis of both surtace and fuel insoluble 

Beal, E.J. (Naval Research Lab., Washington, DC 
(United States)); Hardy, D.R.; Burnett, J.C. USDOE Assistant Sec- 
retary for Fossil Energy, Washington, DC (United States). Office of 
the Deputy Assistant Secretary for Strategic Petroleum Reserve. 
1992. From 4. international conference on stability and handling of 
liquid fuels; Orlando, FL (United States); 19-22 Nov 1991. In 
Proceeding of the 4th international conference on stability and han- 
dling of liquid fuels. Volume 1. 478p. Order Number DE92013168. 
Source: OST; NTIS. 

The purpose of this paper is to precisely define the basic param- 
eters of the current ASTM D3241 standard test method/apparatus 
and to examine how these parameters affect thermal oxidation de- 
position. By reproducing these defined parameters, it is possible to 
construct a new device that allows for direct determination of de- 
posit weight by weighing the test substrate before and after the 
test. The usefulness of these gravimetric results in defining jet fuel 
thermal stability win be explored. In this work a test device has 
been constructed to duplicate crucial experimental parameters em- 
ployed in the standard and research JFTOT (Jet Fuel thermal 
Oxidation Tester). The purpose of this work was to test a variety of 
current production aviation turbine fuels by means of gravimetry on 
metal foil and on the bulk fuel. given the small weights involved 
was it possible to achieve the necessary precision of replicates and 
discrimination between different samples? From the data base thus 
constructed was it possible to suggest a ranking or pass/fail crite- 
rion based upon gravimetric results? Could the device be used in 
related thermal stability studies such as the effect of additives, and 
the effect of tuel variables such as metal content and composition? 
The answer to these questions was the goal of the present work. 


32750 (CONF-911102—Vol.1, pp. 260-271) The effect of tem- 
perature on jet fuel thermal stability using a flow device which 
employs direct gravimetric analysis of both surface and fuel 
Insoluble deposits. Hardy, D.R. (Naval Research Lab., Washing- 
ton, DC (United States)); Beal, E.J.; Burnett, JC. USDOE 
Assistant Secretary for Fossil Energy, ‘Washington, DC (United 
States). Office of the Deputy Assistant Secretary for Strategic 
Petroleum Reserve. 1992. From 4. international conference on sta- 
bility and handling of liquid fuels; Orlando, FL (United States); 
19-22 Nov 1991. In Proceeding of the 4th international conference 
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on stability and handling of liquid fuels. Volume 1. 478p. Order 
Number DE92013168. Source: OSTI; NTIS. 

The successful use of a new thermal stability flow device which 
employs direct gravimetric analysis of both surface deposits and fil- 
terable fuel insolubles at 260 C has been previously described. In 
this work several of the aviation fuels evaluated at 260 C by this 
new technique are selected for further study at temperatures up to 
360 C. In addition, the effect of oxygen and of surface metallurgy 
on thermal stability has been examined. Based on the gravimetric 
results it is possible to propose a theoretical model for fuel thermal 
stability which invokes both chemical and physical aspects in a 
much more general and useful way than previously proposed mod- 
els. 


32751 (CONF-911102—Vol.1, pp. 272-286) Quantitation of 
fuel deposition on hot metal surfaces. Stavinoha, L.L. (South- 
west Research Inst., San Antonio, TX (United States)); Westbrook, 
S.R.; Naegeli, D.W.; Lestz, S.J. USDOE Assistant Secretary for 
Fossil Energy, Washington, DC (United States). Office of the 
Deputy Assistant Secretary for Strategic Petroleum Reserve. 1992. 
From 4. international conference on stability and handling of liquid 
fuels; Orlando, FL (United States); 19-22 Nov 1991. In Proceeding 
of the 4th international conference on stability and handling of liq- 
uid fuels. Volume 1. 478p. Order Number DE92013168. Source: 
OSTI; NTIS. 

Experiments were performed in a Hot Liquid Process Simulator 
(HLPS) configured and operated such that it performed under con- 
ditions similar to Jet Fuel Thermal Oxidation Tester (JFTOT) ASTM 
D 3241 requirements. The JFTOT heater tubes used were 1018 
mild steel, 304 stainless steel(SS), and 304 SS tubes coated with 
aluminum, magnesium, gold, and copper. A low sulfur Jet A fuel 
with a breakpoint temperature of 254C was used to create deposits 
on the heater tubes at temperatures of 300, 340 and 380C. De- 
posit thickness was measured by dielectric breakdown voltage and 
Auger ion milling. Auger ion milling of the deposits showed the or- 
der of deposition to be copper > Mild Steel > gold > aluminum > 
magnesium. The dielectric strength method indicated deposit thick- 
ness ranking of Mild Steel > 304 SS > gold > magnesium = 
aluminum = copper. The pronounced differences between the de- 
posit thickness measuring techniques suggested that both the 
Auger milling rate and the dielectric strength of the deposit may be 
affected by deposit morphology/composition (such as metal ions 
that may have become included in the bulk of the deposit). Carbon 
burn-off data have been obtained as a means of judging the valid- 
ity of DMD derived deposit evaluations. ESCA data had suggested 
that the thinnest deposit was on the magnesium coated test tube. 
The SEM photographs showed marked variations in the deposit 
morphology and the results suggested that surface composition 
has a significant effect on the mechanism of deposition. Aside from 
variations in the thickness of deposits due to metallurgy, the most 
dramatic effect observed was that the bulk of deposits moved to 
tube locations of lower temperature as the maximum temperature of 
the tube was increased from 300 to 380C, also verified in a single 
tube heat exchanger. The results indicate that the deposition rate 
is highly temperature dependent and may be limited by the con- 
centration of dissolved oxygen or reactive components in the fuel. 


32752 (CONF-911102—Vol.1, pp. 316-328) Characterization 
ot degradation products from thermally stressed aviation fuels 
and the influence of MDA on their formation. Baker, C. (BP Re- 
search Centre, Sunbury-on-Thames (United Kingdom)); David, P.; 
Hall, D.; Swatridge, R. USDOE Assistant Secretary for Fossil 
Energy, Washington, DC (United States). Office of the Deputy As- 
sistant Secretary for Strategic Petroleum Reserve. 1992. From 4. 
international conference on stability and handling of liquid fuels; 
Orlando, FL (United States); 19-22 Nov 1991. In Proceeding of the 
4th international conference on stability and handling of liquid fuels. 
— 1. 478p. Order Number DE92013168. Source: OSTI; 

Earlier work reported the formation of particulate material pro- 
duced during thermal stressing of jet fuels, alongside the more 
usual deposits seen in the JFTOT (Jet Fuel Thermal Oxidation 
Tester). In order to investigate these particulates in more detail, an 
Alcor HLPS (Hot Liquid Process Simulator) has been modified at 
the BP Research Centre Sunbury (RCS) to incorporate a 0.45um 
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Millipore membrane downstream of the heater test tube section, as 
a direct replacement for the standard JFTOT 17um Dutch weave 
test filter. This has enabled filterable particulates to be collected 
during tests and characterized both in terms of mass and chemical 
composition. This work showed that substantial filterable deposits 
are formed during thermal stressing which are not normally de- 
tected in standard JFTOT tests, and also at temperatures below 
the recognized breakpoint of the fuel. The amounts of these de- 
posits increased with temperature and also with the addition of 
metals to the fuels. Addition of MDA (Metal Deactivator Additive) 
reduced the level of particulate to that from the base fuel, but not 
apparently below. Further work has been carried out at RCS using 
both JFTOT and HLPS to investigate the mechanism by which 
MDA improves thermal stability, both with respect to tube deposi- 
tion and particulate formation. Implications are that the two 
degradation processes occur by different mechanisms and are af- 
fected differently by the presence of MDA. Furthermore, the two 
degradation processes appear to occur independently of each 
other, although both may be affected by the same contaminants in 
the fuel eg metals, nitrogen and sulfur species and MDA. 


32753 (CONF-911102—-Vol.1, pp. 331-339) Storage stability 
of middle distillate fuels: A world-wide survey. Marshman, S.J. 
(Ministry of Defence, Fairmile, Cobham, Surrey (United Kingdom)); 
Pedley, J.F. USDOE Assistant Secretary for Fossil Energy, Wash- 
ington, DC (United States). Office of the Deputy Assistant 
Secretary for Strategic Petroleum Reserve. 1992. From 4. interna- 
tional conference on stability and handling of liquid fuels; Orlando, 
FL (United States); 19-22 Nov 1991. In Proceeding of the 4th inter- 
national conference on stability and handling of liquid fuels. Volume 
1. 478p. Order Number DE92013168. Source: OSTI; NTIS. 

Middle distillate fuels consisting wholly or partly of cracked prod- 
ucts can degrade during storage producing significant quantities of 
organic insolubles and darkening in color. A mechanism to account 
for the formation of a large part of the insolubles produced in ambi- 
ent storage by such fuels was described at the last conference. A 
world-wide survey of commercial marine gas oils and refinery prod- 
uct streams was undertaken to investigate the relationship between 
the fuel chemistry and the nature and quantity of sediment found in 
the fuel. The concentration of phenalenes/phenalenones and the 
filter blocking tendency (FBT) of each fuel was determined and any 
sediment found was characterized. Phenalene species were found 
in fuels world-wide, confirming the general applicability of the mech- 
anism. There was good correlation between the presence of the 
phenalene species in the fuels and the presence of the typical stor- 
age stability sediment. No phenalenes or phenalenones were found 
in straight run distillate fractions, which typically contained low lev- 
els of sediment, and no detectable storage stability sediment. 


32754 (CONF-911102-Vol.1, pp. 385-399) Long term stabil 
ity of residual fuel olls obtained by visbreaking of short 
residue. Singh, |.D. (Indian Inst. of Petroleum, Dehra Dun (india)); 
Kapoor, M.P. USDOE Assistant Secretary for Fossil Energy, Wash- 
ington, DC (United States). Office of the Deputy Assistant 
Secretary for Strategic Petroleum Reserve. 1992. From 4. interna- 
tional conference on stability and handling of liquid fuels; Orlando, 
FL (United States); 19-22 Nov 1991. In Proceeding of the 4th inter- 
national conference on stability and handling of liquid fuels. Volume 
1. 478p. Order Number DE92013168. Source: OSTI; NTIS. 

Long term stability, under ambient conditions, of visbroken 
residues (150C+), obtained through Soaker visbreaking of 
petroleum short residue on pilot plant under different operating 
severities, were studied in terms of sediment yield and viscosity. 
The effect of storage time and compositional data of residue (150 
C+) as well as structural parameters of asphaltenes on sediment 
yield are reported. Qualitative characterization of sediment was 
done employing infrared spectroscopy. While an increasing trend in 
sediment yield is obtained with asphaltene and olefin content of 
residues (150 C+), a decreasing trend with Hal/Har of asphaltenes 
is shown. Further the sediment yield is found to increase with 
pyrrolic compounds in the residue (150 C+). The comparison of IR 
spectra of sediment as such and their THF-insoluble portion 
reveals that latter still contain aliphatic groups predominantly naph- 
thenes condensed with aromatic clusters. 





32755 (CONF-911102—Vol.1, pp. 403-413) Cleaning middle 
distillate fuels and fuel systems after particulates have devel- 
oped during long term storage. Chesneau, H.L. (Fue! Quality 
Services, Inc., Flowery Branch, GA (United States)); Daniels, D.A. 
USDOE Assistant Secretary for Fossil Energy, Washington, DC 
(United States). Office of the Deputy Assistant Secretary for Strate- 
gic Petroleum Reserve. 1992. From 4. international conference on 
stability and handling of liquid fuels; Orlando, FL (United States); 
19-22 Nov 1991. In Proceeding of the 4th international conference 
on stability and handling of liquid fuels. Volume 1. 478p. Order 
Number DE92013168. Source: OSTI; NTIS. 
During the past several years problems concerning poor fuel sta- 
bility during long term storage and the ability to remediate these 
problems has given rise to a new interest in its filtration and ability 
to remove micro-fine particulates. Compounding the remediation ef- 
fort has been the effects of increased effects of stability additives 
use. These additives are generally amines and contain varying 
amounts of di . They perform the function of not only sta- 
bilizing the fuel, but keeping particulates very small and very 
dispersed. Some of the problems arising from this situation appear 
to be test related. The paper describes a problem with a diesel fuel 
that plugged the 0.8 micron filter, but that was able to pass the 
standard 0.5 micron filter. An investigation was undertaken to de- 
termine whether fuel additives or the type of filter used was 
causing these results. Once the fuel was cleaned of particulates, 
there was also the problem of keeping them from re-appearing. 
Mitigation methods were also investigated. Results are discussed. 


32756 (CONF-911102—Vol.1, pp. 414-433) Reliable fuel. 
Alghamdi, U.S. (SAMAREC, Jeddah (Saudi Arabia)). USDOE As- 
sistant Secretary for Fossil Energy, Washington, DC (United 
States). Office of the Deputy Assistant Secretary for Strategic 
Petroleum Reserve. 1992. From 4. international conference on sta- 
bility and handling of liquid fuels; Orlando, FL (United States); 
19-22 Nov 1991. In Proceeding of the 4th international conference 
on stability and handling of liquid fuels. Volume 1. 478p. Order 
Number DE92013168. Source: OSTI; NTIS. 


SAMAREC, Saudi Arabian Marketing and Refining Company, is 


responsible for the refining, marketing, transportation, storage, and 
distribution of all petroleum products in the Kingdom of Saudi Ara- 
bia. There are seven refineries in the Kingdom and about twenty 
bulk plants in different locations. Petroleum products are trans- 
ported to these different locations by several means (i.e. trucks, 
pipelines, railway, and by tankers). This paper will give an overview 
of the refining systems and products specifications. It will also de- 
scribe the storage and handling systems and how quality problems 
are prevented, especially for jet fuel and diesel fuel while in storage 
and during handling. Quality problems could be related to design, 
construction materials, operations, and handling. Experience of 
some of these problems will be discussed and recommendations 
will be presented. It is of great importance that m 

function is directed to ensure total quality and reliability and confor- 
mance of petroleum products to established specification standards 
in order to minimize/eliminate costly corrective actions required for 
off-specification products. Dedication, well trained personnel, and 
well established procedures are very important tools to ensure that 
total quality and reliability objectives of petroleum products are met, 
from the point of production through consumption. 


32757 (CONF-911102—Vol.1, pp. 449-458) Automotive diesel 
fuel filter qualification method . Bessee, G.B. (Southwest 
Research iInst., San Antonio, TX (United States)); Westbrook, S.R.; 
Stavinoha, L.L. USDOE Assistant Secretary for Fossil Energy, 
Washington, DC (United States). Office of the Deputy Assistant 
Secretary for Strategic Petroleum Reserve. 1992. From 4. interna- 
tional conference on stability and handling of liquid fuels; Orlando, 
FL (United States); 19-22 Nov 1991. In Proceeding of the 4th inter- 
national conference on stability and handling of liquid fuels. Volume 
1. 478p. Order Number DE92013168. Source: OSTI; NTIS. 

This paper discusses the development of a methodology to eval- 
uate military vehicle fuel filters that would become part of a 
proposed military fuel filter specification. For this study, 13 different 
fuel filters used on military and commercial vehicles were tested 
using a multipass fuel filter test stand. Each filter type was tested 
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in triplicate. Test parameters measured included differential pres- 
sure across the filter, particulate contamination in both the influent 
and effluent fuel (measured gravimetrically), filter load capacity, 
and filter efficiency. Particle size distribution in both influent and ef- 
fluent fuel was also measured for some of the filters. The filter test 
results varied widely. Average efficiencies ranged from 65 to 98%, 
and average load capacities ranged from 5 to 80 grams. Analysis 
of the results illustrated the need for better specification and con- 
trol of fiters used in Army fuel systems. The filtering media in 
some of the filters tended to separate or channel at widely varying 
pressure drops. Some of the higher efficiency filters tested were 
also found to allow a significant number of large diameter particles 
to pass. A rating system was designed that incorporated filter load 
capacity and filter efficiency. The product of these two parameters 
was plotted for each of the filters tested, and a rating scale was 
determined. The results based on this rating scheme were com- 
pared to results obtained by ranking the filters according to other 
commonly used rating schemes. No two of the rating schemes 
ranked the filters in the same way. Summaries of a government/ 
industry meeting to discuss the military's fuel filtration needs and a 
proposed specification are also provided. 


32758 (CONF-911102—Vol.2, pp. 461-473) Middle distillate 
fuel instability and heteroatom reactions. Mushrush, G.W. 
(Naval Research Lab., Washington, DC (United States)); Hardy, 
D.R.; Pellenbarg, R.E.; Mushrush, G.W. USDOE Assistant Secre- 
tary for Fossil Energy, Washington, DC (United States). Office of 
the Deputy Assistant Secretary for Strategic Petroleum Reserve. 
1992. From 4. international conference on stability and handling of 
liquid fuels; Orlando, FL (United States); 19-22 Nov 1991. In 
Proceeding of the 4th intemational conference on stability and han- 
dling of liquid fuels. Volume 2. 405p. Order Number DE92013167. 
Source: OSTI; NTIS. 

Instability problems in middie distillate fuels have been correlated 
with the presence of polar heteroatomic species. This observed 
degradation can be manifested by the formation of deposits on fit 
ters, in nozzles and on combustor surfaces. Heteroatoms (oxygen, 
nitrogen, sulfur) and ash have been found to comprise up to 40% 
of such deposits. Trace levels of certain organo-sulfur compounds, 
especially sulfonic acids, have been found to influence dramatically 
the deposit formation process. Findings that free radical inhibitors 
were ineffective in controlling stability of middie distillate fuels 
posed the question: is free radical chemistry the key to distillate 
fuel instability with respect to deposit formation? The effectiveness 
of organic amines in countering fuel degradation suggests that 
acid/base chemistry is also involved in the formation of deposits. A 
model study of organo-sulfur compounds and hydroperoxides in 
both middle distillate fuels and hydrocarbon solvent is reported. 


32759 (CONF-911102-Vol.2, pp. 474-488) Synergistic ef- 
fects in middle distillate storage . Stirling, K.Q. (IIT 
Research Inst., Bartlesville, OK (United States)); Green, J.B.; 
Ripley, D.L. USDOE Assistant Secretary for Fossil Energy, Wash- 
ington, DC (United States). Office of the Deputy Assistant 
Secretary for Strategic Petroleum Reserve. 1992. From 4. interna- 
tional conference on stability and handling of liquid fuels; Orlando, 
FL (United States); 19-22 Nov 1991. In Proceeding of the 4th inter- 
national conference on stability and handling of liquid fuels. Volume 
2. 405p. Order Number DE92013167. Source: OSTI; NTIS. 
Synergistic actions are those which combine to make a total ef- 
fect that is greater than the sum of the individual effects. These 
actions can be either beneficial or detrimental. In middie distillate 
storage stability, synergistic effects can be measured as increases 
or decreases in sediment. As part of a study of light cycle oil 
(LCO), several factors thought to influence storage stability were 
examined for possible synergistic effects. The effect of existing 
sediment on the rate of formation of new sediment was studied. 
Several samples of the same LCO were stored at the same time. 
Samples were removed, filtered, and returned to the oven over a 
period of several weeks. The cumulative sediment in those sam- 
ples was compared to that of samples not subjected to periodic 
sediment removal. The presence of sediment appeared to slightly 
retard the quantity of sediment formed over a given time. Interac- 
tions between components spanning the middie distillate range 
were examined by distilling an LCO into four fractions (<240C, 
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240-330 C, 330-360 C, and >360 C) and testing the stability of 
each fraction. The cumulative sediment formed from the four frac- 
tions, 1.7 + 0.2 mg/100 mL, was significantly less than that of the 
whole fuel, 5.4 + 0.1 mg/100 mL. Thus, a significant proportion of 
sediment formation in the whole fuel probably involves reactions 
between components with appreciably different volatilities. A slate 
of LCOs and straight-run middle distillates was separated into com- 
pound classes using liquid chromatographic techniques. Potential 
interactions between the various polar compound classes during 
storage were examined by aging blends of neutral components 
plus one or more polar classes. Generally, the weighted sum of 
sediments formed by each individual polar class (blended only with 
neutrals) was within experimental error of the sediment formed by 


the whole fuel. Thus, synergistic effects between compound 
classes were minimal. 


32760 (CONF-911102—Vol.2, pp. 489-502) Storage stability 
of middie distillate fuels: Degradation chemistry of catalytl- 
cally cracked gas oll blends. Marshman, S.J. (Ministry of 
Defence, Fairmile, Cobham (United Kingdom)). USDOE Assistant 
Secretary for Fossil Energy, Washington, DC (United States). Of- 
fice of the Deputy Assistant Secretary for Strategic Petroleum 
Reserve. 1992. From 4. international conference on stability and 
handling of liquid fuels; Orlando, FL (United States); 19-22 Nov 
1991. In Proceeding of the 4th intemational conference on stability 
and handling of liquid fuels. Volume 2. 405p. Order Number 
DE92013167. Source: OSTI; NTIS. 

Several previous papers have described a mechanism for the 
formation of organic insolubles during the ambient storage of mid- 
die distillate fuels containing catalytically cracked stocks. The 
mechanism involves the acid catalyzed condensation reactions be- 
tween indoles and oxidation products of phenalenes such as the 
phenalenones. A number of fuel components and blends from UK 
and European refineries have therefore been analyzed for a num- 
ber of reactive species before and after accelerated aging at 43 C. 
These species include mercaptans, acid content, phenalenes, 
phenalenones and indoles, and an attempt has been made to re- 
late these concentrations to the insolubles content of the fuels after 
aging. 
32761 
and hydrotreating chemistry of phenolic com present 
in mid-distiliate. Green, J.B. (IIT Research Inst., Bartlesville, OK 
(United States)); Stirling, K.Q.; Ripley, D.L. USDOE Assistant Sec- 
retary for Fossil Energy, Washington, DC (United States). Office of 
the Deputy Assistant Secretary for Strategic Petroleum Reserve. 
1992. From 4. international conference on stability and handling of 
liquid fuels; Orlando, FL (United States); 19-22 Nov 1991. in 
Proceeding of the 4th international conference on stability and han- 
dling of liquid fuels. Volume 2. 405p. Order Number DE92013167. 
Source: OSTI; NTIS. 

Light cycle oils (LCO) from commercial-scale processes were 
fractionated into acidic, basic and neutral types using nonaqueous 
ion exchange liquid chromatography. Accelerated storage stability 
testing of those fractions showed the acid fraction to contain the 
bulk of the sediment and color-forming species present in LCO. 
Further fractionation of the whole acid concentrates into compound 
classes, in conjunction with stability testing to determine the rela- 
tive contribution of each acidic class to sediment formation, 
showed an appreciable contribution from phenolic compounds to- 
ward the instability of most LCOS. GC/MS analysis of phenolic 
concentrates before and after accelerated aging revealed dramatic 
decreases in alkyiphenol, indanol and alkylindanol, and 2-naphthol 
concentrations after aging. Changes in concentrations of alkyinaph- 
thols, phenylphenols and alkyliphenylphenols, fluorenols and 
alkylfiuorenols, and naphthylphenols/phenyinaphthols were gener- 
ally smaller in magnitude and more variable among the individual 
isomers detected. GC/MS analysis of raw and hydrotreated coal- 
derived mid-distillates (200-325 C) showed the rate of removal for 
alkylphenols to depend on the position and chain length of the 
alkyl group(s) on the aromatic ring. Also, significant amounts of 
2-phenyl and 2-cyclohexyiphenols were produced via partial hydro- 
genation of cyclic ethers. These and other results indicate that: (1) 
phenolic compounds will be reduced in concentration but not elimi- 
nated at hydrogenation severities required to achieve proposed 
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environmental regulations for sulfur and aromatic content of diesel 
fuels, (2) the distribution of phenolic compounds in low-medium 
severity products will be shifted to o-alkyl- and 2-phenyl-substituted 
isomers, and (3) high severity hydrogenation removes the bulk of 
the o-alkyl isomers with potential antioxidant properties, thereby in- 
creasing the oxidation susceptibility of the fuel. 


32762 (CONF-911102—Vol.2, pp. 529-536) Study of fuel 

lon processes by UV laser technique. Rotel, M. 
(Technion-Israel inst. of Tech., Haifa (israel)); Zahavi, J.; Por, N.; 
Ben-Asher, Y. USDOE Assistant Secretary for Fossil Energy, 
Washington, DC (United States). Office of the Deputy Assistant 
Secretary for Strategic Petroleum Reserve. 1992. From 4. interna- 
tional conference on stability and handling of liquid fuels; Orlando, 
FL (United States); 19-22 Nov 1991. In Proceeding of the 4th inter- 
national conference on stability and handling of liquid fuels. Volume 
2. 405p. Order Number DE92013167. Source: OSTI; NTIS. 

The study of degradation of fuels by excimer laser irradiation 
was carried out in order to find a method for replacing conventional 
time consuming processes. Irradiation was carried out on drops of 
diesal fuels producing deposits on microscopic slides which were 
darker, heavier and denser for the more unstable type of diesel 
fuel. Analysis of the diesel fuels, after irradiation revealed increase 
in the Sum and peroxide content. Irradiation of pure compounds 
was carried out in order to understand the mechanisms involved in 
the irradiation of the complex hydrocarbon mixture, comprising the 
diesel fuel fraction. Precipitation and darkening of the product was 
observed after irradiation of aromatic compounds and carbonyl 
groups were formed as a result of irradiation of paraffinic com- 
pounds. 


32763 (CONF-911102—Vol.2, pp. 537-551) The effect of sul- 
fur containing is on the stability of diesel fuels. 
Zuhdan Fathoni, A. (Macquarie Univ., New South Wales (Aus- 
tralia)); Batts, B.D.; Sprecher, R.F.; Veloski, G. USDOE Assistant 
Secretary for Fossil Energy, Washington, DC (United States). Of- 
fice of the Deputy Assistant Secretary for Strategic Petroleum 
Reserve. 1992. From 4. international conference on stability and 
handling of liquid fuels; Orlando, FL (United States); 19-22 Nov 
1991. In Proceeding of the 4th international conference on stability | 
and handling of liquid fuels. Volume 2. 405p. Order Number 
DE92013167. Source: OSTI; NTIS. 

A high resolution low voltage mass spectrometric study has been 
carried out on the sulfur containing fractions of fresh diesel fuel and 
oil samples aged at 43C in borosilicate bottles (ASTM D 4625 test) 
for periods of 6.5, 13, 19.5 and 26 weeks and at 80C for periods of 
0.5, 1, 1.5, 2, 3, and 4 weeks. Homologous series of benzo-and 
dibenzothiophenes are the principal sulfur containing components 
of these fractions and of the fresh diesel fuel. Trace amounts of 
oxygen and sulfur containing compounds were detected. The con- 
centrations of all species present with aging were monitored and 
the role of each compound in the gum forming process assessed. 


32764 (CONF-911102—Vol.2, pp. 552-566) Mechanistic as- 
pects of oxidation processes involved in colour and sediment 
formation during ageing of LCO containing fuels. Tort, F. (Fac- 
ulte des Sciences et Techniques de Saint Jerome, Marseille 
(France)); Waegell, B.; Bernasconi, C.; Germanaud, L. USDOE As- 
sistant Secretary for Fossil Energy, Washington, DC (United 
States). Office of the Deputy Assistant Secretary for Strategic 
Petroleum Reserve. 1992. From 4. international conference on sta- 
bility and handling of liquid fuels; Orlando, FL (United States); 
19-22 Nov 1991. In Proceeding of the 4th international conference 
on stability and handling of liquid fuels. Volume 2. 405p. Order 
Number DE92013167. Source: OSTI; NTIS. 

While studying the coloration and sediment formation, which 
occurs during the aging of LCO containing fuels, the authors suc- 
ceeded in isolating various colored and non colored precipitates 
which can interconvert one in each other. They present their 
results on their structural identification, as well as mechanistic con- 
siderations allowing explanation of their formation which essentially 
involves an oxidation of particularly oxidizable aromatic hydrocar- 
bons like phenalene or fluorene. These oxidized aromatic 
hydrocarbons now feature a carbonyl group and can further un- 
dergo an acid catalyzed condensation with other nucleophilic 
aromatic derivatives like indoles. Several mono and disubstituted 





tautomeric forms could be identified and characterized both by 
spectroscopic methods (NMR) and chemical reactions. The mecha- 
nism of these processes will be discussed. It will be shown that the 
phenaleny! radical intermediate, which could be spectroscopically 
identified, is most likely to play a decisive role during the initial oxi- 
dation stage preceding the formation of condensation products. 
The authors also provide answers to the question of the origin of 
such - more or less oxidized - phenalene derivatives in LCO con- 
taining fuels. As a conclusion, it will be shown that the stability of 
LCO containing fuels is likely to be related with some common fea- 
tures of these products and that their study could provide some 


useful indications concerning the stability of much heavier products 
like bitumens. 


32765 (CONF-911102—Vol.2, pp. 567-575) Degradation phe- 
nomena of heavy petroleum products associated with oxygen 
diffusion processes. Por, N. (Israel Inst. of Petroleum and Energy, 
Tel Aviv (Israel)). USDOE Assistant Secretary for Fossil Energy, 
Washington, DC (United States). Office of the Deputy Assistant 
Secretary for Strategic Petroleum Reserve. 1992. From 4. interna- 
tional conference on stability and handling of liquid fuels; Orlando, 
FL (United States); 19-22 Nov 1991. In Proceeding of the 4th inter- 
national conference on stability and handling of liquid fuels. Volume 
2. 405p. Order Number DE92013167. Source: OSTI; NTIS. 

During laboratory investigations on viscosity increases of stored 
residual fuels it has been observed that temperature and especially 
exposure to air (oxygen) have been dominant factors in viscosity 
increases of stored samples. In some cases ity increases 
were uniform throughout the bulk of the fuel, but in others the vis- 
cosity of the upper layers increased, viscosities of middie layers 
changed to a lesser degree, while in the bottom layers they were 
not affected at all. Such viscosity layering was more pronounced in 
viscous fuels, while for the lower viscosity fuels, the increase of 
viscosities during storage was uniform throughout the bulk of the 
fuel. In addition, also the reactivity of the fuel, i.e. its susceptibility 
to free radical formation, was observed to have a similar effect. An 
oxygen diffusion process was recognized to be of interest and has 
been consequently studied. On the whole, the various theoretical 
considerations on oxygen diffusion processes are well illustrated in 
the laboratory and field experimental results, a few of which are re- 
ported in this paper. The available results show the greater effect 
of oxygen in the upper exposed layers as compared to the bulk of 
the fuel or the lower layers, the greater differences being exhibited 
by the more viscous fuels. The reactivity of fuels with oxygen has 
its effect on the diffusion rates, but exhaustion of the reactive 
species or exhaustion of oxygen at the reaction site retards this 
chemical interaction of oxygen with the fuel. Increased degradation 
products formation rates of the more reactive fuels, which corre- 
spondingly exhibit also instability tendencies, must be taken into 
account when drawing conclusions as to the nature of oxygen dif- 
fusion phenomena. 


32766 (CONF-911102—Vol.2, pp. 579-593) Comparison of 
stability results for distillate fuels exposed to different stress 
regimes. Hazlett, R.N. (Hughes Associates, Wheaton, MD (United 
States)); Beal, E.J.; Klinkhammer, M.D.; Schreifels, JA. USDOE 
Assistant Secretary for Fossil Energy, ‘Washington, DC (United 
States). Office of the Deputy Assistant Secretary for Strategic 
Petroleum Reserve. 1992. From 4. international conference on sta- 
bility and handling of liquid fuels; Orlando, FL (United States); 
19-22 Nov 1991. In Proceeding of the 4th international conference 
on stability and handling of liquid fuels. Volume 2. 405p. Order 
Number DE92013167. Source: OSTI; NTIS. 

Two blends of 20% light cycle oil in straight run stock were 
stressed at ambient conditions, at 43C (three different time peri- 
ods), and with 800 kPa oxygen overpressure. The latter procedure 
included testing at three conditions - 43C/3 weeks, 65C/4 days, 
and 90C/16 hours. The yields of total insolubles in these various 
tests were reasonably consistent. The blends were doped with 
0.001 M dodecylbenzene sulfonic acid and with 0.01 M p-t-butyl 
thiophenol. Deposits formed rapidly from the sulfonic acid doped 
blends and the total insolubles were consistent for the various test 
regimes. one blend containing the thiophenol exhibited a pre- 
dictable pattern for instability but the second blend formed less 
insolubles at low temperatures than expected. The insolubles, both 
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adherent (Al) and filterable (Fl), were characterized by several 
chemical analysis techniques. Field ionization mass spectrometry 
(FIMS) and X-ray photoelectron spectroscopy (XPS) showed that 
sulfonic acid was incorporated into the insolubles from the fuel 
doped with sulfonic acid. Non-aqueous titrations also demonstrated 
that strong acid was present in the sediments. Titration of the 
blends containing the thi found evidence for partial 
conversion to strong acid. FIMS analysis demonstrated that p-t- 

sulfonic acid was present in the insoluble material 
thus showing that the multi-step oxidation of a thiophenol can 
proceed under accelerated storage conditions. The thiophenol oxi- 
dation to sulfonic acid was a small fraction of overall thiophenol 
disappearance and even this fraction was significantly smaller at 
low stress temperatures. The thiophenol appears to stimulate insol- 
ubles by two processes; acting as an acid catalyst after conversion 
to sulfonic acid and by a free radical mechanism, possibly by addi- 
tion of the thiyl radical to olefins. 


32767 (CONF-911102-Vol.2, pp. 620-627) The use of sol- 
ble macromolecular oxidatively reactive species (SMORS) to 

orage stability of mid distillate diese! fuels. Wechter, 
M.A. (Naval Research Lab., Washington, DC (United States)); 
Hardy, D.R. USDOE Assistant Secretary for Fossil Energy, Wash- 
ington, DC (United States). Office of the Deputy Assistant 
Secretary for Strategic Petroleum Reserve. 1992. From 4. interna- 
tional conference on stability and handling of liquid fuels; Orlando, 
FL (United States); 19-22 Nov 1991. In P; ing of the 4th inter- 
national conference on stability and handling of liquid fuels. Volume 
2. 405p. Order Number DE92013167. Source: OSTI; NTIS. 

A previous report has described the isolation of a methanol ex- 
tractable, hexane insoluble fraction from catalytically cracked light 
cycle oil blending stocks. This material could be correlated in a lin- 
ear fashion with insolubles (sludge) formed in oxidative storage 
tests over a wide range of cycle oil stabilities as defined by accel- 
erated tests. This work has now been extended to typical 20% v/v 
blends of cycle oils with straight run distillate streams. Six cycle 
oils (which span a wide range of stability as defined by accelerated 
tests) blended with low acid number straight run stocks were exam- 
ined. The resulting blends also exhibited a wide range of instability. 
Isolation of the species (SMORS) postulated to be responsible for 
the formation of sludge during aging was effected as described 
previously. The solid material thus isolated is found to correlate lin- 
early with the tendency of the fuel to form insolubles during aging 
using an accelerated stability test. This strongly suggests that a 
predictive test for fuel stability based on quantitative determination 
of these reactive precursors could be developed for field use. 


32768 (CONF-911102-Vol.2, pp. 661-675) Interactions of a 
metal deactivator with metal surfaces at elevated tempera- 
tures. Schreifels, J.A. (George Mason Univ., Fairfax, VA (United 
States)); Gwynn, L.; Morris, R.E. USDOE Assistant Secretary for 
Fossil Energy, Washington, DC (United States). Office of the 
Deputy Assistant Secretary for Strategic Petroleum Reserve. 1992. 
From 4. international conference on stability and handling of liquid 
fuels; Orlando, FL (United States); 19-22 Nov 1991. In Proceeding 
of the 4th international conference on stability and handling of liq- 
uid fuels. Volume 2. 405p. Order Number DE92013167. Source: 
OSTI; NTIS. 

The behavior of the metal deactivator additive (MDA) in thermally 
accelerated test procedures has raised questions whether, besides 
chelation of soluble metal, it functions by somehow altering the 
surface activity of heated metal surfaces. Previous studies of metal 
surfaces exposed to MDA under a variety of conditions by this lab- 
oratory and others have shown the presence of the additive on the 
surface. MDA could be present on the surface either as a chemi- 
cally bound monolayer (chemisorbed) or as multiple physically 
bound layers (physisorbed). In fuel systems and simulators, ph- 
ysisorbed materials will be removed and only chemisorbed species 
will play a role in the reactions occurring on the surface. The extent 
to which MDA can chemisorb to metal surfaces has been investi- 
gated with thermal desorption spectroscopy. MDA has been found 
to be present in both physisorbed and chemisorbed states on a 
304 stainless steel substrate. All the physisorbed MDA desorbed 
near room temperature, leaving only the chemisorbed MDA. While 
not strongly chemisorbed to the stainless steel, the data indicate 
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that the desorption energy of chemisorbed MDA was slightly less 
on an oxidized stainless steel surface, than on a cleaned surface. 


32769 (CONF-911102—Vol.2, pp. 692-702) Jet fuel thermal 
stability and metal deactivator additive. Henry, C.P. (E.I. du 
pont de Nemours and Co. Inc., Deepwater, NJ (United States)). 
USDOE Assistant Secretary for Fossil Energy, Washington, DC 
(United States). Office of the Deputy Assistant Secretary for Strate- 
gic Petroleum Reserve. 1992. From 4. international conference on 
stability and handling of liquid fuels; Orlando, FL (United States); 
19-22 Nov 1991. In Proceeding of the 4th international conference 
on stability and handling of liquid fuels. Volume 2. 405p. Order 
Number DE92013167. Source: OSTI; NTIS. 

Great efforts have been carried out in many laboratories during 
the past several years to better understand the role of metal deac- 
tivator additive in the ASTM D 3241 JFTOT Test Method, as a 
consequence of data presented in a paper by Clark at the 3rd In- 
ternational Conference in London during September 1988. These 
data suggested a metal passivation mechanism to account for sub- 
stantial thermal stability improvements observed with metal 
deactivator additive, which could result in D 3241 benefits not ob- 
served in aircraft fuel systems when hot metal parts are already 
coated with deposits. The authors obtained field samples of jet fu- 
els which failed to meet the normal test criteria at a D 3241 heater 
tube temperature of 260C, and evaluated effects of metal deactiva- 
tor. Data were also obtained using an interrupted methodology 
where heater tube deposits were developed with unstable base 
fuel, then the test continued with the fuel containing metal deactiva- 
tor additive. Copper concentrations were also determined. Results 
show that a very low concentration of metal deactivator additive is 
effective - about 0.5 mg/L is usually sufficient. The interrupted run 
technique shows the additive functions even when deposits are al- 
ready present. However, most unstable fuels obtained were found 
to contain 15 to 50 ppb of dissolved copper, suggesting that in 
many cases metal deactivator additive is merely chelating dissolved 
copper and reducing its catalytic activity in promoting oxidation. 
32770 (CONF-911102—Vol.2, pp. 703-717) Performance 
characteristics of a nitroparaffin-based fuel tive. Pass- 
man, F.J. (ANGUS Chemical Co., Northbrook, IL (United States)); 
Pohiman, J.L. USDOE Assistant Secretary for Fossil Energy, 
Washington, DC (United States). Office of the Deputy Assistant 
Secretary for Strategic Petroleum Reserve. 1992. From 4. interna- 
tional conference on stability and handling of liquid fuels; Orlando, 
FL (United States); 19-22 Nov 1991. In Proceeding of the 4th inter- 
national conference on stability and handling of liquid fuels. Volume 
2. 405p. Order Number DE92013167. Source: OSTI; NTIS. 

The authors report the re-examination of the functional, toxico- 
logical and system compatibility properties of a US Environmental 
Protection Agency registered biocide. The biocide is a 90% 
active blend of 4-(2-nitrobutyl)morpholine and 4,4’-(2- ethyl-2- 
nitrotrimethylene)dimorpholine (NMEND). NMEND has a water-fuel 
partition coefficient of 0.26 + 0.094. Speed of kill and persistence 
of effect data demonstrate product efficacy at 125-250 ppm in No. 
2 diesel fuel and associated freshwater and seawater bottoms. The 
authors report that 250 ppm (v/v) biocide inhibited viable counts of 
a mixed bacterial and fungal contaminant population by > 99.9%, 
after four hours exposure. This level of kill required 72 hours to 
achieve when contaminated fuel-water systems were treated with 
125 ppm NMEND. Once initial kills occurred, treated fuel-water 
systems remained free of detectable bacteria and fungi for 12 
weeks, at which time testing was discontinued. Initially tested in 
fuel:freshwater systems, the blend was equally effective in 
fuel:seawater systems. NMEND passed all of the criteria of ASTM 
D-1655 and D-4054, which address specifications for aviation tur- 
bine fuels and additive compatibility with aviation turbine fuel and 
aircraft fuel system materials. Toxicological and environmental data 
supported the authors’ conclusion that NMEND represents a useful 
addition to the relatively short list of anti-microbials approved for 
treating distillate fuels. 


32771 (CONF-911102—Vol.2, pp. 718-732) Road tested ste- 
bility of stored diesel fuels. Zahavi, E. (Israel Fuel Corp. Ltd., Tel 
Aviv (Israel)); Busany, M.; Ben-Asher, J.; Por, N. USDOE Assistant 
Secretary for Fossil Energy, Washington, DC (United States). Of- 
fice of the Deputy Assistant Secretary for Strategic Petroleum 
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Reserve. 1992. From 4. international conference on stability and 
handling of liquid fuels; Orlando, FL (United States); 19-22 Nov 
1991. In Proceeding of the 4th international conference on stability 
and handling of liquid fuels. Volume 2. 405p. Order Number 
DE92013167. Source: OSTI; NTIS. 

Diese! fuels containing insoluble sediments caused problems to 
diesel powered vehicles by clogging fuel filters. In diesel engines, 
gas oil serves also as an injector coolant. Part of the distillate fuel 
is heated, recycled to the fuel tank, cooled and then heated again. 
The succession of heating and cooling cycles may cause deteriora- 
tion of thermally unstable diesel fuel. The efficacy of two 
multifunctional additives has been evaluated under service condi- 
tions. Two different straight run diesel fuels and blend containing 
LCO have been stored with and without additives during two years 
in vented drums. Daimler Benz buses were fueled with the stored 
diesel fuels. Samples for analysis were taken at the beginning and 
at the end of seven hours road service. Though a broad range of 
properties has been estimated, filterability, oxidation stability and 
color were chosen as parameters for evaluation. It was found that 
while stability of various stored diesel fuels was not impaired by 
successive heating and cooling during road service, filterability of 
the diesel fuels deteriorated in the presence of additives. Some 
diesel fuels examined in this study did not benefit from the pres- 
ence of additive during storage. It seems that different fuels need 
different, specially tailored additives to ensure stability during stor- 
age. Additives to enhance filterability of stored diesel fuels wait to 
be formulated. 


32772 (CONF-911102—Vol.2, pp. 733-751) Dispersant effects 
on diese! fuel filterability - Revisited. Henry, C.P. (E.|. du pont 
de Nemours and Co. Inc., Deepwater, NJ (United States)). USDOE 
Assistant Secretary for Fossil Energy, Washington, DC (United 
States). Office of the Deputy Assistant Secretary for Strategic 
Petroleum Reserve. 1992. From 4. international conference on sta- 
bility and handling of liquid fuels; Orlando, FL (United States); 
19-22 Nov 1991. In Proceeding of the 4th international conference 
on stability and handling of liquid fuels. Volume 2. 405p. Order 
Number DE92013167. Source: OSTI; NTIS. 

Papers presented at the 2nd International Conference in San 
Antonio, July - August 1986 by Hiley and Pedley, and by Solly and 
Artelli suggested that dispersants might lead to reduced filterability 
of diesel fuels. Efforts were initiated to consider the generality of 
these findings. Studies have utilized the Dieso Filtration Test dis- 
cussed by Hiley in another paper at the same Conference, and a 
modified ASTM D 2276 Test Method for Particulate Contaminant in 
Aviation Fuel. The latter test is utilized at many locations to monitor 
the quality of diesel fuel in standby storage. The relative perfor- 
mance of various dispersant types was explored, along with 
variation in base fuel stability and dispersant concentration. Finally, 
the relative benefits of stabilizer packages containing dispersants 
were examined. Results show a broad range of benefits, and in 
some cases, reduced filterability resulted from dispersants. Overall, 
however, data suggest the above noted papers do not represent a 
balanced view of the benefits which are achieved from improved 
dispersants in most fuels. 


32773 (CONF-911102—Vol.2, pp. 752-763) The decomposi- 
tion of an indole hydroperoxide with nucleophiles (potential 
diese! fuel color stabilizers). Beaver, B. (Duquesne Univ., Pitts- 
burgh, PA (United States)); Sridharan, R. USDOE Assistant 
Secretary for Fossil Energy, Washington, DC (United States). Of- 
fice of the Deputy Assistant Secretary for Strategic Petroleum 
Reserve. 1992. From 4. international conference on stability and 
handling of liquid fuels; Orlando, FL (United States); 19-22 Nov 
1991. In Proceeding of the 4th international conference on stability 
and handling of liquid fuels. Volume 2. 405p. Order Number 
DE92013167. Source: OSTI; NTIS. 


The formation of color in diesel fuels is currently an intractable 
problem. The authors have initiated a model compound study di- 
rected at delineating the feasibility of development of additives to 
minimize color body formation in diesel fuels. Experimental results 
from this study will be presented and evaluated with respect to de- 
velopment of potential color stabilizers. 


32774 (CONF-911102-Vol.2, pp. 768-781) Jet fuel thermal 
stability research at USAF Wright Laboratory. Edwards, T. 





(USAF Wright Lab., Wright-Patterson, OH (United States)). USDOE 
Assistant Secretary for Fossil Energy, Washington, DC (United 
States). Office of the Deputy Assistant Secretary for Strategic 
Petroleum Reserve. 1992. From 4. international conference on sta- 
bility and handling of liquid fuels; Orlando, FL (United States); 
19-22 Nov 1991. In Proceeding of the 4th international conference 
on stability and handling of liquid fuels. Volume 2. 405p. Order 
Number DE92013167. Source: OSTI; NTIS. 

This paper describes some of the ongoing jet fuel thermal stabil- 
ity research at the USAF Wright Laboratory. The test devices 
described in this paper are (1) a single-tube heat exchanger rig, 
used to simulate the environment in an aircraft heat exchanger; (2) 
a vaporization test, used to simulate the environment encountered 
by residual or slowly-flowing fuel in hot components such as fuel 
injectors in combustors and augmentors; and (3) static tests, used 
to simulate the environment in fuel tanks and fuel recirculation sys- 
tems. Because of their simplicity, rapidity, and low fuel volume 
requirements, static tests are also used as an initial screening test 
to evaluate additives for the high temperature thermally stable fuel 
program. 


32775 (CONF-911102—Vol.2, pp. 796-810) Status of: (1) 
diese! fuel oll group (DFOG) for utilities, and (2) 
methodology development activities. Knemeyer, J.R. (Pacific 
Gas and Electric Co., Avila Beach, CA (United States)); Bihi, N.L.; 
Westbrook, S.R.; Stavinoha, L.L. USDOE Assistant Secretary for 
Fossil Energy, Washington, DC (United States). Office of the 
Deputy Assistant Secretary for Strategic Petroleum Reserve. 1992. 
From 4. international conference on and handling of liquid 
fuels; Orlando, FL (United States); 19-22 Nov 1991. In Proceeding 
of the 4th intemational conference on stability and handling of liq- 
uid fuels. Volume 2. 405p. Order Number DE92013167. Source: 
OSTI; NTIS. 

The Diese! Fuel Oil Group (DFOG) was formed to provide elec- 
tric utility personnel with a forum to discuss associated 
with long-term storage of No. 2 diesel fuel oil. Some utilities, espe- 
cially nuclear, face unique regulatory restrictions dealing with 


contamination limits, types of analyses to perform, and sampling 
frequency and techniques. The regulations are not necessarily uni- 


form throughout the industry even when issued by the same 
agency. Therefore, utilities are often dealing with the same prob- 
lems in different ways. The primary objectives of DFOG are: (1) to 
acquire and exchange information on procurement, storage, han- 
dling, and testing of diesel fuel oil; (2) to discuss licensing issues 
related to diesel fuel oil and disseminate information on applicable 
codes, standards and regulations; (3) to establish working groups 
as needed to address specific issues and report findings and rec- 
ommend actions as appropriate to the DFOG membership; (4) to 
serve as a technical information resource on issues relevant to 
diesel fuel oil; (5) to establish a forum for companies providing 
diesel fuel oil related products and services to the electric i 
wherein they may interface with utility representatives for the ex- 
change of technical information. Methodology to assess middie 
distillate fuel stability and cleanliness is being developed by Sec- 
tion E-V of Technical Division E on Burner, Diesel and Turbine Fuel 
Oils. DFOG is closely cooperating with and assisting Section E-V 
to determine what diesel fuel oil quality assurance related test 
methods are needed, can be standardized, and will be accepted by 
the petroleum industry and those it serves. Current status and 
future developments in analytical methodology for procurement re- 
quirements and surveillance monitoring related to storage and 
handling of diesel fuel oil in emergency and safety related system 
are reviewed in this paper. 


32776 (CONF-911102-Vol.2, pp. 824-833) A program for 
utilities and refineries to maintain gas turbine and jet fuels In 
refinery-fresh condition. Kukin, |. (Apollo Technologies Interna- 
tional Corp., Livingston, NJ (United States)). USDOE Assistant 
Secretary for Fossil Energy, Washington, DC (United States). Of- 
fice of the Deputy Assistant Secretary for Strategic Petroleum 
Reserve. 1992. From 4. international conference on stability and 
handling of liquid fuels; Orlando, FL (United States); 19-22 Nov 
1991. In Proceeding of the 4th intemational conference on stability 
and handling of liquid fuels. Volume 2. 405p. Order Number 
DE92013167. Source: OSTI; NTIS. 
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Great emphasis has been placed on maintaining standby fuels in 
refinery-fresh condition for instantaneous use when required. A 
program has been worked out with utilities and refineries for peri- 
odic sampling of the fuels, utilizing several test methods including 
the DuPont Oxidation Stability Test. Based upon the condition of 
the fuels at each storage location, they can be inhibited to prevent 
further oxidation or deterioration. At the same time, the tanks are 
sampled for the presence of any corrosion products or bacterial 
contamination. This program, if properly supervised and main- 
tained, can provide utilities, refineries, government and private fuel 
storage locations with readily available distillate fuels for routine or 
emergency use. 


32777 (CONF-911102—Vol.2, pp. 834-847) Applying the T- 
test procedure to choose jet fuel production processes and 
additives. Luria, D. (Fuel Authority, Haifa (israel)); Sufrin, J.; Por, 
N.; Mason, R.L.; Stavinoha, L.L. USDOE Assistant Secretary for 
Fossil Energy, Washington, DC (United States). Office of the 
Deputy Assistant Secretary for Strategic Petroleum Reserve. 1992. 
From 4. international conference on stability and handling of liquid 
fuels; Orlando, FL (United States); 19-22 Nov 1991. In Proceeding 
of the 4th international conference on stability and handling of liq- 
uid fuels. Volume 2. 405p. Order Number DE92013167. Source: 
OSTI; NTIS. 

Two alternative methods of producing jet fuels were examined by 
Israeli oil-producing companies. A test program was employed to 
compare the quality of the fuels obtained from both processes. The 
samples chosen for the program were taken from two crude oil 
sources. All samples were stressed and aged under two oxidation 
conditions at 65 and 100C, for test periods up to 32 and 24 weeks, 
respectively. Various physical and chemical characteristics of the 
samples were analyzed during the aging at specific time periods. 
The significance of each fuel property tested for each crude source 
and temperature group was examined by a T-Test. Fuel properties 
evaluated included acid number, existent gum, microseparometer, 
peroxide number, Ball on Cylinder Lubricity Evaluator (BOCLE) 
wear scar diameter, Saybolt Color, and Jet Fuel Thermal Oxidation 
Tester (JFTOT). The results were used to demonstrate the utility of 
the T-Test for two different applications: first, to select the produc- 
tion process that yields the most stable fuel and secondly, to 
simplify the choice between two lubricity improving additives. in the 
latter case, both the lubricity (indicated by BOCLE) and the degra- 
dation in the Water Separometer index (indicated by MICROSEP) 
should be considered during accelerated aging tests. Using this ap- 
proach, an expanded data set could be used to evaluate product 
stability, which was evidenced by changes in JFTOT, gum, color, 
and microseparometer values during aging. 


32778 (CONF-911102—Vol.2, pp. 858-859) A new procedure 
for sampling petroleum stored in rock salt caverns. Meyer, U. 
(Wintershall AG, Kassel (Germany)); Kiemme, J.; Stein-Lausnitz, 
E.G. von. USDOE Assistant Secretary for Fossil Energy, Washing- 
ton, DC (United States). Office of the Deputy Assistant Secretary 
for Strategic Petroleum Reserve. 1992. From 4. international con- 
ference on stability and handling of liquid fuels; Orlando, FL 
(United States); 19-22 Nov 1991. In Proceeding of the 4th interna- 
tional conference on stability and handling of liquid fuels. Volume 
2. 405p. Order Number DE92013167. Source: OSTI; NTIS. 
Economy and market demand are strongly dependent on a se- 
cured availability of liquid fuels requiring the storage of large 
quantities, which is advantageously realized in rock salt caverns. 
Here, regular quality control is a basic requirement. Periodically, 
smaller quantities of representative samples have to be taken from 
the stored products for laboratory examinations and tests. A de- 
scription of the salt caverns and the sampling system is given. 


32779 (CONF-911102—Vol.2, pp. 860) Means for monitoring 
and control of microbiological activity In fuels. Smith, E. (UK 
Sampling Gauges Ltd., Stamford (United Kingdom)); Kimonides, R. 
USDOE Assistant Secretary for Fossil Energy, Washington, 
(United States). Office of the Deputy Assistant Secretary for Strate- 
gic Petroleum Reserve. 1992. From 4. international conference on 
stability and handling of liquid fuels; Orlando, FL (United States); 
19-22 Nov 1991. In Proceeding of the 4th international conference 
on stability and handling of liquid fuels. Volume 2. 405p. Order 
Number DE92013167. Source: OSTI; NTIS. 
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The increasing need to monitor by accurate sampling the 
microbiological activity at the oi/water interface prompted the de- 
velopment of improved sampling equipment. A new concept in 
bottom sampling combining ease of use with a versatile and reli- 
able unit capable of taking a truly representative bottom sample 
has been developed and thoroughly tested. Because of the way 
the simple valves have been arranged, the BTMS bottom sampler 
will remain empty while being lowered through the tank. The lower 
valve is automatically activated when the unit rests on the bottom 
and a simple ball valve on the top of the unit releases the en- 
trapped air as the sample is drawn in. Filling is achieved in five 
seconds and the unit remains sealed while being retrieved to the 
tank top. The unique design allows the operator to select the level 
at which the sample should be taken with adjustment possible in 
one cm increments from the extreme bottom zone to 35 cm above 
the bottom. When the water level under oil is down to droplets the 
BTMS will still draw a sample. The device may be used in all areas 
of the oil industry, and bottom samples have been drawn from as 
deep as 140 meters. This has permitted detailed studies of the bot- 
tom profiles within vessel and storage tanks and enhanced the 
value of regular monitoring of microbial activity in storage systems, 
particularly at long term fuel facilities. 


32780 (CONF-911102-Vol.2, pp. 861-876) Blocide treatment 
for control of microbial contamination and fuel quality prob- 
lems. Williams, T.M. (Rohm and Haas Co., Philadelphia, PA 
(United States)); Haack, T.K.; Robbins, J.A.; Gropp, R.W. USDOE 
Assistant Secretary for Fossil Energy, Washington, DC (United 
States). Office of the Deputy Assistant Secretary for Strategic 
Petroleum Reserve. 1992. From 4. international conference on sta- 
bility and handling of liquid fuels; Orlando, FL (United States); 
19-22 Nov 1991. In Proceeding of the 4th intemational conference 
on stability and handling of liquid fuels. Volume 2. 405p. Order 
Number DE92013167. Source: OSTI; NTIS. 

Microbial contamination of tanks results in a variety of 
fuel quality problems. A biocide treatment program is required to 
maintain control over the growth of bacteria and fungi throughout 
the storage system. Laboratory tests with a mixed isothiazolone 
biocide in and handling of liquid fuels. Volume 22 diesel fuel 
demonstrated that low levels (8 ppm active ingredient) provided 
complete kill of both bacteria and fungi within 24 hours. Long-term 
preservative studies revealed that 1.5 ppm of isothiazolone pro- 
vided complete control against microbial contamination for 8 weeks 
(including three fuel transfers). The efficacy in long-term/multipie 
transfer studies was related to the partitioning and stability charac- 
teristics of the biocide. Computer modeling studies demonstrated 
that although a lethal dose of biocide partitioned to the water 
phase, a large percentage remained in the fuel after 10 transfers. 


32781 (CONF-911102—Vol.2, pp. 877-884) Assessing distil- 
late fuel storage stability by oxygen overpressure at higher 

Beal, E.J. (Naval Research Lab., Washington, DC 
(United States)); Hardy, D.R.; Burnett, J.C. USDOE Assistant Sec- 
retary for Fossil Energy, Washington, DC (United States). Office of 
the Deputy Assistant Secretary for Strategic Petroleum Reserve. 
1992. From 4. international conference on stability and handling of 
liquid fuels; Orlando, FL (United States); 19-22 Nov 1991. In 
Proceeding of the 4th international conference on stability and han- 
dling of liquid fuels. Volume 2. 405p. Order Number DE92013167. 
Source: OSTI; NTIS. 

The continuing need for an accelerated stability test which is ca- 
pable of reliably assessing the long term storage stability of 
middle-distillate fuels has led to the development of the oxygen 
overpressure method. Oxygen is forced into solution in the fuel at 
a pressure of 100 psig and the fuel is then stressed under condi- 
tions of accelerated storage at temperatures from 43 to 100 C. The 
method makes use of gravimetric determination of the total insol- 
ubles formed. This rapid and precise method is predictive for up to 
three years at ambient conditions. Work at 43C for up to 4 weeks 
at 100 psia and at 80 C for up to 64 hours at 100 psia shows very 
good correlation with bottle test done at 43 C. This paper will 
present results of tests run at 90 C for 16 hours at 100 psig on 22 
military (NATO F-76) fuels and 26 commercial marine fuels from a 
world wide survey. The good correlation between these results and 
other standard stability tests will be shown. The authors will also 
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present comparative results for a series of fuels run at four differ- 
ent labs using this higher temperature method. 


32782 (CONF-911102—Vol.2, pp. 885-887) New technology 
for the decontamination of crude and residual storage 
facilities. Chesneau, H.L. (Fuel Quality Services, Inc/FQS Envi- 
ronmental Services, Incl, Flowery Branch, GA (United States)). 
USDOE Assistant Secretary for Fossil Energy, Washington, DC 
(United States). Office of the Deputy Assistant Secretary for Strate- 
gic Petroleum Reserve. 1992. From 4. international conference on 
stability and handling of liquid fuels; Orlando, FL (United States); 
19-22 Nov 1991. In Proceeding of the 4th international conference 
on stability and handling of liquid fuels. Volume 2. 405p. Order 
Number DE92013167. Source: OSTI; NTIS. 

The need for new technologies for decontamination and cleanup 
has never been more apparent as we approach the 21st Century. 
Environmental issues are likely to be the burning problem in the 
coming years. In the 1970's, engineers in Lockheed’s skunk works 
sought to overcome the problems associated with traditional meth- 
ods of surface preparation. Both the environmental hazards 
inherent in the use of volatile chemical solvents and the dangers of 
grit entrapment using sand blasting, had become increasingly trou- 
biesome. After years of effort and some $5 million in research 
Lockheed’s results produced the patented process now incorpo- 
tated in the CO2 Cleanblast (tm) system. The system delivers a 
high-velocity stream of solid CO2 pellets (dry ice) to clean or strip 
a substrate. By adjusting the pellet parameters, the size, hardness, 
velocity, and quantity, it is possible to clean a wide spectrum of 
surfaces. Upon impact these pellets sublime, or change from a 
solid to a gas, and simply return to their natural state in the atmos- 
phere. The material removed falls from the cleaned surface without 
any additions to the volume of waste. The advantage of this is ob- 
vious, a dramatic reduction in waste removal and a superior clean. 


32783 (DOE/FE-0259P(1992)) Strategic Petroleum Reserve 
quarterly report, [January 1, 1992—March 31, 1992]. USDOE As- 
sistant Secretary for Fossil Energy, Washington, DC (United 
States). Office of Strategic Petroleum Reserve. 15 May 1992. 7p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE93000476. Source: OSTI; NTIS; GPO Dep. 

The Strategic Petroleum Reserve (SPR) was created pursuant to 
the Energy Policy and Conservation Act (Public Law 94-163), ap- 
proved on December 22, 1975, and extended in July 1985, June 
1989, March 1990, and September 1990, to reduce the impact of 
disruptions in petroleum supplies and to carry out obligations of the 
United States under the Agreement on an International Energy 
Program. The Strategic Petroleum Reserve Quarterly Report is 
submitted in accordance with section 165(b) of the Energy Policy 
and Conservation Act, as amended, which requires that the Secre- 
tary of Energy submit quarterly reports to Congress on activities 
undertaken with respect to the Strategic Petroleum Reserve. Since 
the Strategic Petroleum Reserve crude oil storage program for the 
750 million barrels was completed in 1991, this May 15, 1992, 
Strategic Petroleum Reserve Quarterly Report fc cuses on activities 
related primarily to the storage facilities status, oil acquisition, bud- 
get, and cost of the Reserve during the period January 1, 1992, 
through March 31, 1992. On February 24, 1992, Secretary James 
D. Watkins announced that he had directed the nt to 
reenter the international spot market to resume fill of the Strategic 
Petroleum Reserve. Oil purchases for the Strategic Petroleum Re- 
serve were suspended on August 2, 1990, when Iraq's invasion of 
Kuwait raised concerns about the stability of world petroleum sup- 
plies. On March 17, 1992, a solicitation for offers to deliver crude 
oil to the Reserve was issued by the Defense Fuel Supply Center, 
the Department's crude oil purchasing agent for the Strategic 
Petroleum Reserve. 


32784 (ER-BC-92-02) Crude oll accountability at the 
Strategic Petroleum Reserve. USDOE Office of Inspector Gen- 
eral, Oak Ridge, TN (United States). Eastern Regional Audit Office. 
4 Aug 1992. 17p. Sponsored by USDOE, Washington, DC (United 
States). Source: OSTI (Free of Charge). 

The Strategic Petroleum Reserve (SPR) is responsible for pur- 
chasing and storing crude oil to mitigate the impact of future 
disruptions of crude oil imports. The audit objective was to deter- 
mine whether the SPR Project Management office's (SPRPMO) 





policies, procedures, and practices provided reasonable assurance 
of the adequacy and correctness of the data and documentation 
pertaining to the SPR’s crude oil receipts, transfers, and sales for 
Fiscal Years (FY) 1989, 1990, and 1991. Our audit disclosed that 
SPRPMO’S: (1) Accounting records for crude oil inventories did not 
provide for capitalizing all significant and identifiable costs, and (2) 
crude oil transactions were not supported by adequate documenta- 
tion. These conditions occurred because: (a) SPRPMO had not 
complied with US Department of Energy (DOE) accounting guid- 
ance, (b) its supervisory personnel were not adequately reviewing 
the work of subordinates, and (c) its managers were unaware that 
procedures on documenting adjustments to delivery reports did not 
comply with the General Accounting Office’s internal control stan- 
dards. As a result, while all costs were recorded in the general 
ledger, the category for capitalized cost of crude oil inventories 
was understated by at least $131.7 million. We recommend that 
SPRPMO adjust its accounting records to more accurately reflect 
the actual cost of crude oil inventories, and strengthen documen- 
tary controls. SPRPMO’s management generally concurred with 
the findings and associated recommendations. However, they were 
of the opinion that existing DOE accounting guidance did not 
adequately recognize the unique issues relating to crude oil inven- 
tories. 
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Refer also to citation(s) 32737, 32738, 32744, 32748, 32749, 
32750, 32752, 32754, 32756, 32758, 32760, 32761, 32762, 32763, 
32766, 32767, 32768, 32769, 32775, 32777, 32779, 32781 


32785 (CONF-911102—Vol.1, pp. 65-78) The composition of 
sludge waxes from under crude oll storage reservoirs. 
Thomson, J.S. (IIT Research Inst., Bartlesville, OK (United 
States)); Grigsby, R.D.; Doughty, D.A.; Woodward, P.W.; Giles, 
H.N. USDOE Assistant Secretary for Fossil Energy, Washington, 
DC (United States). Office of the Deputy Assistant Secretary for 

Strategic Petroleum Reserve. 1992. DOE Contract FC22- 


83FE60149. From 4. international conference on stability and 
handling of liquid fuels; Orlando, FL (United States); 19-22 Nov 
1991. In Proceeding of the 4th intemational conference on stability 


and handling of liquid fuels. Volume 1. 
DE92013168. Source: OSTI; NTIS. 

Long term strategic storage of crude oil in underground salt 
domes frequently produces a bottom sludge layer, reported to con- 
tain inorganic sediment, agglomerated waxes, polar 
and entrained brine’. Wax is an operationally-defined mixture 
produced by chilling petroleum stocks at temperatures below pro- 
duction levels, either directly, or in the presence of added solvent. 
It consists largely of higher molecular weight n-paraffins, and also 
includes aromatics and polar compounds. This report will discuss 
wax yields, physical properties, and carbon number distributions of 
waxes obtained by direct dewaxing of whole crude oils, sludges, 
and > 650 F residues from five SPR caverns. Also reported are 
carbon number distributions and compound types found in narrow 
distillation cuts of waxes from three of the caverns. 


32786 (CONF-911102—Vol.1, pp. 287-300) An automated de- 
vice for quantitative measurements of JFTOT tube deposits by 
interferometry. Morris, R.E. (Naval Research Lab., Washington, 
DC (United States)); Wagner, R.L.; Mitchell, C.S. USDOE Assistant 
Secretary for Fossil Energy, Washington, DC (United States). Of- 
fice of the Deputy Assistant Secretary for Strategic Petroleum 
Reserve. 1992. From 4. international conference on stability and 
handling of liquid fuels; Orlando, FL (United States); 19-22 Nov 
1991. In Proceeding of the 4th intemational conference on stability 
and handling of liquid fuels. Volume 1. 478p. Order Number 
DE92013168. Source: OSTI; NTIS. 

The aspect of the JFTOT test procedure that is subject to the 
greatest variability is the evaluation of heater tube deposits. It has 
been shown that the visual rating method is very subjective and is 
not quantitative. While the TDR eliminates operator subjectivity, the 
values obtained are not always a true representation of the quan- 
tity of tube deposit. Total carbon can be determined by combustion 
from stainless steel tubes, but it is generally not reliable on alu- 
minum heater tubes. A method based on light interferometry has 


478p. Order Number 
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been found to correlate well with combustion data. A computer 
controlled device was constructed which acquires the data and cal- 
culates deposit volumes. 


32787 (CONF-911102—Vol.1, pp. 301-315) Differential scan- 
ning calorimetry: A new technique for fuel thermal oxidative 
stability studies. Ripley, D.L. (IIT Research Inst., Bartlesville, OK 
(United States)); Chirico, R.D.; Steele, W.V.; Kamin, R.A. USDOE 
Assistant Secretary for Fossil Energy, Washington, DC (United 
States). Office of the Deputy Assistant Secretary for Strategic 
Petroleum Reserve. 1992. From 4. international conference on sta- 
bility and handling of liquid fuels; Orlando, FL (United States); 
19-22 Nov 1991. In Proceeding of the 4th international conference 
on stability and handling of liquid fuels. Volume 1. 478p. Order 
Number DE92013168. Source: OSTI; NTIS. 

A new technique using differential scanning calorimetry has po- 
tential as a unique tool for examining the thermal oxidative stability 
of all fuels, and jet fuels in particular. The technique makes use of 
a commercially available differential scanning calorimeter, used ex- 
tensively within the pharmaceutical industry for drug quality-control 
testing. The development of the new research tool has been made 
possible by the design and construction of high-temperature (1,300 
F), high-pressure (1,450 psia) cells. In contrast to the relatively 
large samples required in conventional jet fuel thermal oxidation 
tester (JFTOT) tests, this technique requires only 50-microliter 
samples. The basis of the technique has been the realization that 
when a fuel is heated through the temperature region 2,500 F to 
4,500 F in the presence of oxygen, chemical reactions occur that 
produce an excess enthalpy (heat). Research at NIPER on a range 
of jet and diesel fuel samples has led to the definition of a relation- 
ship between the total enthalpy of these reactions and the JFTOT 
break point of the fuel. This paper discusses the development of 
this relationship, its extension to other fuel systems, and the use of 
the differential scanning calorimeter technique in research to find 
problem compound types within those present in jet fuel samples. 
In addition, the development of techniques to obtain the kinetics of 
the initial oxidation reactions that lead to the production of deposits 
in jet fuels when heat stressed (input parameters for Computational 
Fiuid Dynamics calculations) are discussed. 


32788 (CONF-911102—Vol.1, pp. 340-356) Motor gasoline 
stability ts: Results of a five year test program. 
Stavinoha, L.L. (Southwest Research inst., San Antonio, TX 
(United States)); Bowden, L.N.; LePera, M.E. USDOE Assistant 
Secretary for Fossil Energy, Washington, DC (United States). Of- 
fice of the Deputy Assistant Secretary for Strategic Petroleum 
Reserve. 1992. From 4. international conference on stability and 
handling of liquid fuels; Orlando, FL (Unitec! States); 19-22 Nov 
1991. In Proceeding of the 4th international conference on stability 
and handling of liquid fuels. Volume 1. 478p. Order Number 
DE92013168. Source: OSTI; NTIS. 

This report presents results of a five year program whose 
primary goal was the development of improved methods for evalu- 
ating motor gasoline stability. Several existing and potential 
predictive tests were applied to both individual refinery components 
of gasoline, selected laboratory blends, and commercial gasolines 
for which ASTM D 525 induction periods ranged from 75 to > 
5,000 minutes. Darkroom storage was conducted at 43C, 54C, and 
ambient temperatures for various time periods with ambient stor- 
age ultimately reaching 4 years for many of the samples. Results 
confirm the findings of earlier researchers that ASTM D 525 is not 
viable as a predictive device by virtue of a low coefficient of deter- 
mination between induction period and gum formed in storage at 
43C for periods up to 1 year. It is recognized, however, that ASTM 
D 525 is not likely to be abandoned as a specification stability test. 
Based upon the data generated under the four phases of this stor- 
age stability program including supporting data obtained from 
literature sources and current surveillance information on both 
military and industry practices, the method recommended for evalu- 
ating stability of commercial/military motor gasoline is the ASTM D 
873 Method using a 6-hour aging existent gum maximum limit of 5 
mg/100 mL. The ability of this test to distinguish between stable 
and unstable low induction period fuels and/or components is dis- 
cussed in both terms of gum and engine induction system 
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deposits. Due to the page restrictions, this report attempts to sum- 
marize the more important aspects of this program which win be 
covered in detail by a technical publication distributed by the Na- 
tional Technical Information Center. 


32789 (CONF-911102—Vol.1, pp. 357-370) Comparison of 
middie distillate fuel stability test methods and their impact on 
evaluating stabilizer performance. Wright, B.E. (Betz Process 
Chemicals, Inc., The Woodlands, TX (United States)); Reid, D.K. 
USDOE Assistant Secretary for Fossil Energy, Washington, DC 
(United States). Office of the Deputy Assistant Secretary for Strate- 
gic Petroleum Reserve. 1992. From 4. international conference on 
Stability and handling of liquid fuels; Orlando, FL (United States); 
19-22 Nov 1991. In Proceeding of the 4th intemational conference 
on stability and handling of liquid fuels. Volume 1. 478p. Order 
Number DE92013168. Source: OSTI; NTIS. 

Numerous test methods are used to predict the storage stability 
of various middie distillate fuel blends. When results from the 43C 
(110F), long-term storage test (ASTM D4625) were compared with 
results of accelerated tests, in which fuels are severely stressed 
[temperature > 92C (200F), 02], correlations were not found. How- 
ever, acceptable correlations were observed between results from 
some of the moderately accelerated test methods [49C (120F) to 
80C (180F)] and the 43C storage test. Additionally, stabilizer addi- 
tive performance was determined to vary depending on the test 
method used. Some additives appeared to exert a positive stabi- 
lization effect on fuels when evaluated in the most severe tests, 
but were ineffective when evaluated in the low temperature storage 
test. Other additives provided some benefit in fuels under low 
stress conditions, but were virtually ineffective on fuel stability 
when evaluated in the most accelerated tests. Differences in fuel 
degradation mechanisms associated with test method conditions, 
and the reactivity of additive chemistries at varying temperatures, 
is believed to account for the observed performance discrepancies. 
These findings suggest the need for the industry to re-evaluate 
current standard test methods used for monitoring storage stability, 
and also for predicting additive performance in middie distillate fu- 
els. Test results that more closely reflect actual field performance 


will ensure use of the most effective treatment package for stabiliz- 
ing distillate fuels. 


32790 (CONF-911102—Vol.1, pp. 371-384) Comparative eval- 
uation of the prognosticated and the real storage terms of 
gasolines. Ivanov, S.K. (inst. of Organic Chemistry, Sofia (Bul- 
garia)); Kalitchin, Z.D.; Boneva, M.I.; Georgiev, P.T.; Mladenov, E.; 
Tanyelian, S.K.; Hinkova, M.K. USDOE Assistant Secretary for 
Fossil Energy, Washington, DC (United States). Office of the 
Deputy Assistant Secretary for Strategic Petroleum Reserve. 1992. 
From 4. international conference on stability and handling of liquid 
fuels; Orlando, FL (United States); 19-22 Nov 1991. In Proceeding 
of the 4th international conference on stability and handling of liq- 
uid fuels. Volume 1. 478p. Order Number DE92013168. Source: 
OSTI; NTIS. 

The considerations concerning the determination of storage 
terms of motor gasolines (MG) include a long period of testing. The 
main reason for that is the influence of multiple factors on the 
processes leading to degradation of their properties. One can sep- 
arate these factors in three main groups: influence of the natural 
factors decreasing the stability of MG - oxygen in the atmosphere, 
light, and the metal surface (if MG are stored in metallic tanks); in- 
fluence of the temperature of storage of MG which depends on the 
place where the tank is situated (on the surface, under the ground, 
etc.); influence of the composition of MG itself - amount of catalytic 
cracking fractions (CCF), and other fractions that can decrease its 
storage stability. Up till now investigations have been carried out 
concerning the prognostication of the storage terms with the help 
of laboratory methods for accelerated aging. The aim of the 
present paper is to make a comparative evaluation of the prognos- 
ticated and the real storage terms of MG. The comparison is made 
by using the kinetic and thermodynamic data given in a cited 
reference and the results obtained by following the stage of the ox- 
idative degradation of MG stored under real conditions, in different 
tanks for a period of more than five years. 


32791 (CONF-911102—Vol.1, pp. 434-448) The effects of fuel 
components on the behavior of conductivity improvers In jet 
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fuel. Dacre, B. (Royal Military College of Science, Cranfield 
(United Kingdom)); Abi Aoun, W.G. USDOE Assistant Secretary for 
Fossil Energy, Washington, DC (United States). Office of the 
Deputy Assistant Secretary for Strategic Petroleum Reserve. 1992. 
From 4. international conference on stability and handling of liquid 
fuels; Orlando, FL (United States); 19-22 Nov 1991. In Proceeding 
of the 4th international conference on stability and handling of liq- 
uid fuels. Volume 1. 478p. Order Number DE92013168. Source: 
OSTI; NTIS. 

Dangerous accumulation of electrostatic charge can be pre- 
vented by raising the electrical conductivity of the fuel and this is 
achieved using conductivity improver additives. The aims of this 
work are (a) to investigate the way in which fuel additives and 
naturally-occurring fuel components affect the performance of the 
conductivity improvers and (b) to understand the nature of the in- 
termolecular interactions involved. Solutions have been studied by 
monitoring the electrical conductivity of solutions of conductivity im- 
provers chiefly in the pure alkanes heptane and dodecane. The 
parameters studied were (a) the conductivity response to additions 
of other additives or compounds of similar structure, these include 
antioxidant, icing inhibitor and corrosion inhibitor and (b) the con- 
ductivity response to additions of compound types similar to those 
which are naturally-occurring, these include aromatics, organo ni- 
trogen, sulfur and oxygen compounds. Interpretation of data has to 
take account of adsorption processes occurring in the measuring 
cells. The results demonstrate that strong proton donor-acceptor in- 
teractions correlate with antagonistic effects on the performance of 
the conductivity improver. Such effects may be important at ex- 
tremely low concentrations of strong proton donor molecules. 


32792 (CONF-911102—Vol.2, pp. 518-528) Field lonization 
mass spectrometric analysis of sediments: Chemistry of insol- 
ubles formation. Malhotra, R. (SRI International, Menlo Park, CA 
(United States)); Hazlett, R.N. USDOE Assistant Secretary for Fos- 
sil Energy, Washington, DC (United States). Office of the Deputy 
Assistant Secretary for Strategic Petroleum Reserve. 1992. From 
4. international conference on stability and handling of liquid fuels; 
Orlando, FL (United States); 19-22 Nov 1991. In Proceeding of the 
4th intemational conference on stability and handling of liquid fuels. 
Volume 2. 405p. Order Number DE92013167. Source: OSTI; 
NTIS. 

The authors have previously shown that pyrolysis-field ionization 
mass spectrometry (Py-FIMS) is very useful in characterizing the 
insolubles formed during storage of fuels. They have analyzed fil- 
tered and adherent insolubles from several diesel fuels that were 
aged under a variety of conditions including ambient storage, stor- 
age at 80C, doping with strong acids, thiols, and/or stressing under 
oxygen overpressure. During the FIMS analysis about 60% of the 
insolubles were devolatilized. The spectra showed very similar pro- 
files, which indicates that accelerated aging with these dopants or 
oxygen overpressure does not drastically alter the chemistry of nat- 
ural aging. Depending on the fuel, the consisted of either 
three or four clusters of peaks. Py-FIMS of the soluble precursors 
of sediments (SMORS) also gave a very similar pattern with four 
clusters of peaks. In this case, the sample was completely vapor- 
ized during analysis and the amount of the tetramer cluster was 
greater than that of the lower MW clusters. Comparison of the spe- 
cific peaks within a given cluster shows substantially greater 
amounts of oxidized (dehydrogenated) species in the spectra of 
the insolubles. 


32793 (CONF-911102-Vol.2, pp. 594-604) Prediction of the 
storage stability of middle distillate fuels using a rapid colori- 
metric method. Marshman, S.J. (Ministry of Defense, Cobham 
(United Kingdom)). USDOE Assistant Secretary for Fossil Energy, 
Washington, DC (United States). Office of the Deputy Assistant 
Secretary for Strategic Petroleum Reserve. 1992. From 4. interna- 
tional conference on stability and handling of liquid fuels; Orlando, 
FL (United States); 19-22 Nov 1991. In Proceeding of the 4th inter- 
national conference on stability and handling of liquid fuels. Volume 
2. 405p. Order Number DE92013167. Source: OSTI; NTIS. 
Various methods are currently used to predict the storage stabil- 
ity of distillate fuels, including ASTM D2274, D4625, the oxygen 
overpressure test and others which may be in house methods or 
used in specifications. The most rapid of these tests are carried 





out over 16 hours and all use elevated temperatures to accelerate 
degradation reactions. A rapid colorimetric test had been developed 
which will identify cracked, straight run or hydrofined fuels and may 
be used to give an indication of the sample's storage stability within 
30 minutes. A number of gas oil blends of fuel components from 
UK and European refineries were analyzed using the colorimetric 
test and the results compared with results from ASTM D4625 test- 
ing (13 weeks at 43C). By assigning a rating to each fuel based on 
its response to the colorimetric test, a reasonable con-elation was 
obtained between this rating and the sediment levels from the 
ASTM D4625 tests. A good correlation was also obtained between 
the rating assigned and the final ASTM D1500 color obtained from 
the accelerated storage test. The colorimetric test is considered to 
be a useful go/no go indicator for storage stability. 


32794 (CONF-911102—-Vol.2, pp. 605-619) An improved 
ASTM D2274 reference fuel system. Klinkhammer, M.D. (David 
Taylor Research Center, Annapolis, MD (United States)); White, 
E.W. USDOE Assistant Secretary for Fossil Energy, Washington, 
DC (United States). Office of the Deputy Assistant Secretary for 
Strategic Petroleum Reserve. 1992. From 4. international confer- 
ence on stability and handling of liquid fuels; Orlando, FL (United 
States); 19-22 Nov 1991. In Proceeding of the 4th international 
conference on stability and handling of liquid fuels. Volume 2. 
405p. Order Number DE92013167. Source: OSTI; NTIS. 

The poor reproducibility of ASTM D2274, Oxidation Stability of 
Distillate Fuel Oil (Accelerated Method), results from factors such 
as changes in samples during shipment, equipment differences, 
and procedure interpretation differences by different analysts. At 
DTRC, a system of reference fuels is being developed for use in 
checking apparatus, training analysts, quality control (as blind sam- 
ples), and laboratory accreditation programs. Initial efforts were 
based on 1,2,5-trimethyipyrrole (TMP) in a base blend of commer- 
cial purity dodecane, dodecene, and t-amylbenzene. The system 
gave repeatable and predictable levels of total insolubles in the 
D2274 procedure. Subsequently, the t-amyibenzene became un- 
available in the commercial grade and the reagent grade was 
considered too expensive for general use. Therefore, a system 
based only on TMP in dodecane has been under development. 
Four analysts were used in each year’s series of tests, but all ana- 
lysts were not the same each year. Initial TMP concentrations up 
to 150 mg/100 mL have been studied, but most tests were 
conducted at concentrations below 50 mg/100 mL, where total in- 
solubles levels below the Navy's specification level for NATO F-76 
distillate fuel are obtained. The authors concluded that TMP-in- 
dodecane can be used with sufficient reproducibility to serve as a 
reference fuel system, if fresh TMP is used and if rigorous control 
over the equipment and procedure of D2274 is maintained. 


32795 (CONF-911102-Vol.2, pp. 628-642) Bench test 
methodology for diesel injector fouling. Stavinoha, L.L. (South- 
west Research Inst., San Antonio, TX (United States)); Yost, D.M.; 
Lestz, S.J. USDOE Assistant Secretary for Fossil Energy, Wash- 
ington, DC (United States). Office of the Deputy Assistant 
Secretary for Strategic Petroleum Reserve. 1992. From 4. interna- 
tional conference on stability and handling of liquid fuels; Orlando, 
FL (United States); 19-22 Nov 1991. In Proceeding of the 4th inter- 
national conference on stability and handling of liquid fuels. Volume 
2. 405p. Order Number DE92013167. Source: OSTI; NTIS. 
Compared to conventional compression ignition (Cl) engine 
operation with the fuel being delivered at approximately 149 C, adi- 
abatic engine operation can deliver the fuel at 260 C. Hypergolic 
Cl engine combustion systems now in theoretical design stages will 
deliver fuel at 427 to 538 C. The ability of a fuel to resist formation 
of deposits on internal injecter system surfaces is a form of thermal 
oxidative stability for which test methodology will be required. This 
Injecter Fouling Bench Test (IFBT) methodology will assist in defin- 
ing fuel contribution to injector fouling and control of fuel quality in 
procurement specifications. The major observations in this program 
have included: (1) 40-hour cyclic IFBT tests employing both Bosch 
APE113 and Detroit Diesel (DD) N70 injectors are viable proce- 
dures for evaluating fuel effects on injector fouling. Cyclic operation 
appears to be superior to steady-state operation. Eighty hour cyclic 
tests are more discriminating then 40-hour tests using the Bosch 
APE 113 injector bench test which is less severe than the DD 
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IFBT. (2) JFTOT tests of fuels provide directional information on 
thermal stability-related deposits and filter plugging but show lim- 
ited correlation with IFBT DD N70 ratings and none with IFBT 
Bosch APE1 13 injector ratings. Deposition on injector pintles were 
more realistically rated by optical microscopy and SEM than con- 
ventional visual and bench rating methods. (3) High sulfur (from 
DBDS) fuel readily causes sticking of Detroit Diesel injectors. (4) 
Injector sticking is an important mode of injector fouling and is 
thought to be related to fuel insoluble material formation from fuel 
unstable components. This methodology is being utilized in high 
temperature fuel studies (such as unstable fuel pretreatment evalu- 
ation for advanced integrated propulsion system engines requiring 
thermally stable fuel) which also include evaluation of engine fuel 
combustion effects on injector fouling. 


32796 (CONF-911102-Vol.2, pp. 

residual fuel oll stability during storage, handling and use - 
Assessment of test methods. Ben-Asher, J. (israel Inst. of 
Petroleum and Energy, Tel Aviv (israel)); Por, N. USDOE Assistant 
Secretary for Fossil Energy, Washington, DC (United States). Of- 
fice of the Deputy Assistant Secretary for Strategic Petroleum 
Reserve. 1992. From 4. international conference on stability and 
handling of liquid fuels; Orlando, FL (United States); 19-22 Nov 
1991. In Proceeding of the 4th intemational conference on stability 
and handling of liquid fuels. Volume 2. 405p. Order Number 
DE92013167. Source: OSTI; NTIS. 

Economic demand to extract maximum distillates from the bot- 
tom of a barrel increased profusely the occurrence of problems 
during storage, handling and use of residual fuel oils. Operating 
problems result from fuel oil being a colloidal system in equilibrium. 
Sensitivity of fuel oil to thermal stress may cause disintegration of 
asphaltenes from fuel medium and subsequently tank sludge for- 
mation or strainer and burner plugging. Conventional residual fuel 
oil specifications were found to be inadequate to predict problems 
due to thermal or chemical instability. Hence the need for better 
discriminating tools to be put at disposal of’ consumers. Efficacy of 
various test methods to predict operating problems has been eval- 
uated. It was found that ASTM D-4740 Test is capable of predicting 
thermal sensitivity of fuel oils with very good precision. Ail fuel oils 
rated 4 to 5 caused ing problems to end users. These resid- 
ual fuels failed in the IF-375 Hot Filtration Test as well. An attempt 
has been made to find correlation between aromatic reserve of fuel 
oils and their sensitivity to thermal stress. Contrary to the current 
belief some residual fuel, oils had low aromatic reserve while ex- 
hibiting excellent thermal stability. The ability of the accelerated 
oxidation test to predict chemical instability has been evaluated. 
The study has been carried out on light fuel oil samples that were 
actually consumed by the market. Results were compared with arti- 
ficial fuel oil blends. 


32797 (CONF-911102-Vol.2, pp. 676-690) Comparison of jet 
fuel phenolic antioxidants using a serial dilution technique. 
Black, B.H. (Geo-Centers, Inc., Fort Washington, MD (United 
States)); Hardy, D.R. USDOE Assistant Secretary for Fossil Energy, 
Washington, DC (United States). Office of the Deputy Assistant 
Secretary for Strategic Petroleum Reserve. 1992. From 4. interna- 
tional conference on stability and handling of liquid fuels; Orlando, 
FL (United States); 19-22 Nov 1991. In Proceeding of the 4th inter- 
national conference on stability and handling of liquid fuels. Volume 
2. 405p. Order Number DE92013167. Source: OSTI; NTIS. 

This paper describes an alternative method for comparing phe- 
nolic antioxidants used in jet fuel. There are currently five accepted 
phenolic antioxidants listed on MIL-T-5625N. Using a Low Pressure 
Reactor (LPR) developed for assessing diesel fuel storage stability, 
a set of fuel samples is stressed under accelerated conditions. The 
set includes an additive-free fuel sample and usually seven addi- 
tional fuel samples containing various amounts of an antioxidant 
between approximately 0.3 and 24mg/l. After sufficient time to al- 
low for adequate hydroperoxide formation in the additive-free 
sample, the entire sample set is removed from the LPR. Each 
sample is subsequently titrated to determine its hydroperoxide con- 
centration. Additives are then compared on the basis of their ability 
to inhibit hydroperoxide formation over the entire concentration 
range, i.e., 0 to 24mg/I. In addition to the serial dilution studies, a 
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series of experiments were performed to assess the effect of oxy- 
gen overpressure on hydroperoxide formation rate in various jet 
fuels. During initial studies to determine the optimum conditions for 
serial dilution analyses, it was serendipitously found that increased 
oxygen partial pressure can increase the hydroperoxide formation 
rate in some fuels. 


32798 (CONF-911102—Vol.2, pp. 691) The influence of avia- 
tlon fuel refining procedures, lubricity additives and surface 
coatings upon weer scar generation. Stropki, M.A. (Aeronautical 
Research Lab., Victoria (Australia)); McVea, G.G.; Solly, R.K. US- 
DOE Assistant Secretary for Fossil Energy, Washington, DC 
(United States). Office of the Deputy Assistant Secretary for Strate- 
gic Petroleum Reserve. 1992. From 4. international conference on 
stability and handling of liquid fuels; Orlando, FL (United States); 
19-22 Nov 1991. In Proceeding of the 4th international conference 
on stability and handling of liquid fuels. Volume 2. 405p. Order 
Number DE92013167. Source: OSTI; NTIS. 

The lubricity of hydrogenated and unhydrogenated aviation fuel 
(JP-8) with stainless steel, chrome, and titanium nitride (TIN) sur- 
faces has been determined by means of wear scars generated 
with the Ball on Cylinder Lubricity Evaluator (BOCLE) apparatus. 
Wear scar data and surface analysis results are a function of the 
surface coating and finish, the environment (air vs nitrogen), and 
the load. Surface interactions evaluated included standard cylinder 
in contact with individual balls sputtered with chrome and TiN coat- 
ings. Results are presented with r to data generated under 
standard BOCLE conditions. The effect of dilinoleic acid lubricity 
additives in these systems has also been investigated. The results 
are discussed in relation to the mechanisms of wear on the BO- 
CLE apparatus compared with general wear patterns found in 
aircraft fuel pumps. 


32799 (CONF-911102—Vol.2, pp. 767) Development of a jet 
fuel thermal stability flow rig which employs direct gravimetric 
analysis of both surface and fuel insoluble . Burnett, 


J.C. (Geo-Center, Inc., Fort Washington, MD (United States)); Beal, 
E.J.; Hardy, D.R. USDOE Assistant Secretary for Fossil Energy, 
Washington, DC (United States). Office of the Deputy Assistant 


Secretary for Strategic Petroleum Reserve. 1992. From 4. interna- 
tional conference on stability and handling of liquid fuels; Orlando, 
FL (United States); 19-22 Nov 1991. In Proceeding of the 4th inter- 
national conference on stability and handling of liquid fuels. Volume 
2. 405p. Order Number DE92013167. Source: OSTI; NTIS. 

The single most undesirable feature of the current JFTOT now in 
use for over 25 years is the lack of a simple, direct quantitative as- 
sessment of the product of interest. Heater tube deposit weights in 
the JFTOT are now able to be obtained by three separate tech- 
niques all of which exhibit remarkable agreement. These are 
combustion of the deposits, interferometry (a volume measure- 
ment), and dielectric constant (a thickness measurement). All three 
of these techniques suffer from a variety of drawbacks including 
expense, destruction of the sample, long analysis times, and/or un- 
availability of equipment. This paper describes the development of 
a liquid flow reactor which emulates the JFTOT apparatus condi- 
tions but which is constructed of simple off-the-shelf components. 
This new gravimetric fuel thermal oxidation tester allows the deter- 
mination of deposit weights directly, simply and non-destructively. 
The rig is quite compact and offers vastly improved flexibility of 
conditions including a wide range of test temperatures, pressures, 
flows and reactant types. It is also ideally constructed for the at- 
tachment of ancillary analytical devices. 


32800 (CONF-911102—Vol.2, pp. 782-795) The evolution of 
diese! fuel testing and treatment. Kitchen, G.H. (international Lu- 
brication and Fuel Consultants, Rio Rancho, NM (United States)). 
USDOE Assistant Secretary for Fossil Energy, Washington, DC 
(United States). Office of the Deputy Assistant Secretary for Strate- 
gic Petroleum Reserve. 1992. From 4. international conference on 
stability and handling of liquid fuels; Orlando, FL (United States); 
19-22 Nov 1991. In Proceeding of the 4th international conference 
on stability and handling of liquid fuels. Volume 2. 405p. Order 
Number DE92013167. Source: OSTI; NTIS. 

A thirty-year period of testing and treating Middle-Distillate Fuels 
is discussed. The advantages and disadvantages of Chemical 
Treatment vs. Filtration are investigated on the basis of laboratory 
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data compared with field observations. Accelerated aging of fuel by 
bench thermal stressing is evaluated by comparing results with ac- 
tual field storage. Weathering of fuel by thermal, biological, and 
mechanical (filtering and pumping) means is explored. 


32801 (CONF-911102-Vol.2, pp. 811-823) Hydrogen sulfide 
In residual fuel. Kremer, L.N. (ChemLink, Inc., Houston, TX 
(United States)); Roof, G.L.; Patek, G.J.; Koch, J.A. USDOE Assis- 
tant Secretary for Fossil Energy, Washington, DC (United States). 
Office of the Deputy Assistant Secretary for Strategic Petroleum 
Reserve. 1992. From 4. international conference on stability and 
handling of liquid fuels; Orlando, FL (United States); 19-22 Nov 
1991. In Proceeding of the 4th international conference on stability 
and handling of liquid fuels. Volume 2. 405p. Order Number 
DE92013167. Source: OSTI; NTIS. 

There are several mechanisms which can explain the generation 
of hydrogen sulfide in the headspace of residual fuel containers. 
These possible mechanisms include release of entrained hydrogen 
sulfide, biological processes, and chemical processes including 
hydrolysis and thermolysis of sulfur compounds in tho fuel. The ul- 
timate source of the hydrogen sulfide is the sulfur compounds 
which tend to concentrate in the bottoms fractions as the crude is 
refined. The purpose of this research is to develop a laboratory 
method for studying headspace hydrogen sulfide and to use this 
methodology to evaluate some of the possible chemical treatments. 
A method has been developed using sealed septum bottles to 
quantify the headspace hydrogen sulfide above residual fuels. 
Samples of the headspace gas are removed with a gas syringe 
and injected into a gas chromatograph equipped with a flame pho- 
tometric detector (FPD). The FPD is sensitive to and selective for 
compounds containing sulfur. Thus the vapor space sulfur com- 
pounds can be quantified without interference from other 
molecules. NaOH can effectively reduce the concentration of hy- 
drogen sulfide in the headspace of residual fuel containers. With 
increasing temperature, however, hydrogen sulfide will be released. 
Formaldehyde treatment can also reduce hydrogen sulfide levels in 
the headspace; however, increasing temperature can also lead to 
hydrogen sulfide release. 


32802 (CONF-911102-Vol.2, pp. 848-857) The use of fuel 
stability colorimetric tubes for determination of reactive 
species in aviation fuel. McVea, G.G. (Aeronautical Research 
Lab., Victoria (Australia)); Stropki, M.A.; O'Connell, M.G.; Power, 
AJ.; Solly, R.K. USDOE Assistant Secretary for Fossil Energy, 
Washington, DC (United States). Office of the Deputy Assistant 
Secretary for Strategic Petroleum Reserve. 1992. From 4. interna- 
tional conference on stability and handling of liquid fuels; Orlando, 
FL (United States); 19-22 Nov 1991. In Proceeding of the 4th inter- 
national conference on stability and handling of liquid fuels. Volume 
2. 405p. Order Number DE92013167. Source: OSTI; NTIS. 

Fuel Stability Colorimetric Tubes have been used to differentiate 
the relative thermal stabilities of aviation kerosene (Jet-Al). All the 
commercial fuels available for the study had break points by ASTM 
D3241 (Thermal Oxidation Stability of Aviation Turbine Fuel - 
JFTOT) in excess of 270C and possibly in excess of 300C. Oxida- 
tion of the fuels at 1200 C for 24 hours at an oxygen pressure of 
675 kPa produced 10.9 mg/L of particulate matter (ASTM 2276) for 
the most unstable fuel. Prior to oxidation, this fuel also produced 
the greatest color intensity with the Colorimetric Tube and the 
greatest absorption in the 400-800 nm spectral range when the 
colored species were washed from the tubes with methanol and 
the spectra of the methanol solution recorded. The relative filter- 
ability of the stressed fuels by a modified IP/387 technique (using 
0.45 absolute micron Millipore filter membranes) did not correlate 
with either the intensity of color formation with the Colorimetric 
Tubes or the particulate matter content. 


32803 (NEI-DK-937, pp. 40) Gasoline analysis - S-PIONA. 
Landmark, K.E. (Senter for Industriforskning SI, Oslo (NO)); Urdal, 
K. Danish Society for Mass Spectrometry, Copenhagen (Denmark). 
1992. 48p. (CONF-9205249—Abstst.: 8. Nordic mass spectrometry 
conference, Helsingoer (Denmark), 31 May - 3 jun 1992). In 8. 
Nordic mass spectrometry conference: Abstracts. Order Number 
DE93711048. Source: OSTI; NTIS. 
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32804 Variable mode microwave water cut monitor and 
method. Marrelli, J.D.; Stavish, D.J. To Texaco Development Corp. 
(USA). 24 May 1992. Filed date 23 Nov 1990. Canada Patent 
patent application 2030594. 17p. Source: Micromedia Ltd., Techni- 
cal Information Centre, 165 Hotel de Ville, Place du Portage, 
Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC $6.00 CAN; 
MF $4.00 CAN. 

A variable mode microwave monitor for measuring the water cut 
of petroleum streams includes a test cell which contains a fluid 
sample. An apparatus is provided to control the provision and re- 
moval of the fluid sample to effect different modes of operation for 
the monitor. A source provides microwave energy to one of a first 
antenna which in turn provides the fluid sample in the test cell with 
microwave energy. A second antenna receives the microwave en- 
ergy that has passed through the fluid sample. A detector detects 
the received microwave energy and provides a signal corresponc!- 
ing to this energy. An indicator provides an indication of the water 
cut of the fluid sample in accordance with the received signal 
power and a phase difference between the source provided mi- 
crowave energy and the received microwave energy. 4 figs. 


32805 Method for determining the producibility of a hydro- 
carbon formation. Supernaw, |.R.; Kothari, D.C. To Texaco 
Development Corp. (USA). 7 May 1992. Filed date 6 Nov 1990. 
Canada Patent patent application 2029410. 29p. Source: Microme- 
dia Ltd., Technical Information Centre, 165 Hotel de Ville, Place du 
Portage, Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC 
$6.00 CAN; MF $4.00 CAN. 

A method is disclosed for evaluating a sample of an under- 
ground formation, such as drill cuttings, in order to determine the 
producibility of any hydrocarbons present in the formation. Accord- 
ing to the invention, the sample is solvated in a polar solvent which 
will solvate asphaltenes. The sample is also solvated in an 
aliphatic solvent which will solvate most crude fractions without sol- 
vating asphaltenes. The emission fluorescence at a wavelength 
below 400 nm of both solvated samples is measured at an excita- 
tion wavelength at which most petroleum compounds fluoresce. 
The producibility of any hydrocarbon present in the sample is de- 
termined by comparing the emission fluorescence of the two 
samples to previous correlations made between fluorescence and 
known producibility. 
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32806 (DOE/FE-0258P) Natural Gas Deliverability Tesk 
Force report: A joint FERC/DOE project: Delivery of natural 
gas In the United States: Is the data relilable?. USDOE Assis- 
tant Secretary for Fossil Energy, Washington, DC (United States); 
USDOE Federal Energy Regulatory Commission, Washington, DC 
(United States). Sep 1992. 287p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE93000346. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Report to The Secretary of Energy and The Chairman of the 
Federal Energy Regulatory Commission. 

The purpose of the FERC/DOE Natural Gas Deliverability Task 
Force Report was threefold: (1) to review current deliverability data 
for utility, accuracy, and timeliness; (2) to identify mechanisms for 
closing significant gaps in information resulting from changing mar- 
ket structures; and (3) to ensure that technologies are available to 
meet the needs of the emerging, competitive natural gas industry. 
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32807 (CONF-920289-, pp. 33-41) The domestic supply 
outlook, how the producing Industry Is reacting, and the chal- 
lenge to regulators and policy makers. Jordan, C.A. USDOE, 


03 NATURAL GAS 
0303 Drilling, Production, and Processing 


Washington, DC (United States); National Association of Regula- 
tory Utility Commissioners, Washington, DC (United States). 
[1992]. From Conference on state regulation and the market poten- 
tial for natural gas: challenges and opportunities; Phoenix, AZ 
(United States); 3-5 Feb 1992. In Record of proceedings: Confer- 
ence on state regulation and the market potential for natural gas: 
Challenges and opportunities. 512p. Order Number DE92016374. 
Source: OSTI; NTIS; INIS. 

This paper addresses three main topics which include an 
overview of the nation’s natural gas reserves; a discussion of the 
challenges the natural gas industry faces in extracting these re- 
serves in the realm of regulations and cost-effective extraction; and 
a discussion on how the industry, regulators, and policy makers 
can work together to extract these reserves in an economic manner 
while effectively operating within existing regulations. The paper 
also promotes methods to update and change regulations when 

as a result of technological change or advancement. 
The results of the reserve study have shown that there are over 
2,000 trillion cubic feet of natural gas still available in the US and 
Canada, not including undiscovered or additional extraction brought 
about by new technology. The paper goes on to discuss the histor- 
ical wellhead pricing of natural gas and what these new reserve 
figures mean to future natural gas costs. The paper then discusses 
the adequacy of current distribution systems to meet an increasing 
demand for natural gas. Finally the paper discusses the need for 
more deregulation of the gas industry to make it more competitive 
and keep the development of these resources alive in this country. 
The author presents information on the decline of exploration and 
development in this country as a result of increased regulation. 


32808 (CONF-920378-, pp. 183-185) Survey of Callformlia 

lhermal potential. Birkinshaw, K. (California 
Energy Commission, Sacramento (United States)). USDOE Assis- 
tant Secretary for Conservation and Renewable Energy, 
Washington, DC (United States). Geothermal Div. [1992]. From 
Geothermal energy program review: geothermal energy and the 
utility market-the opportunities and challenges for expanding 
geothermal energy in a competitive supply market; San Francisco, 
CA (United States); 24-26 Mar 1992. In Geothermal energy and 
the utility market — the opportunities and challenges for expanding 
geothermal energy in a competitive supply market: Proceedings. 
Geothermal Program Review X. 230p. Order Number 
DE92019090. Source: OSTI; NTIS. 

Geopressured reservoirs contain three types of energy: thermal, 
hydraulic, and methane gas. The thermal energy generally is a 
function of depth of burial. It can be converted to electricity using 
the binary or flash power plant cycle, the flash technology being 
commercial only if the fluid temperature exceeds about 340 F. The 
hydraulic energy can be converted to electrical power using a hy- 
draulic turbine. The dissolved gas can be separated and either 
used to produce electricity using a gas turbine or sold commer- 
cially. There are several suspected geopressured basins in 
California. some of these are prospects for commercial develop- 
ment of the geopressured-geothermal resource, for example parts 
of the Sacramento Valley, San Joaquin Valley, Los angeles Basin, 
and the Ventura Basin. The Commission proposes that Geother- 
mEx, Inc., identify the basins in California that are geopressured. 
The paper outlines the assessment program that will be followed. 
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Refer also to citation(s) 32698, 32703, 32704, 32706, 32707, 
32711, 33374 


32809 (CONF-920378-, pp. 167) Overview of geopressured- 
geothermal. Jelacic, A. (Dept. of Energy, Washington, DC (United 
States)). USDOE Assistant Secretary for Conservation and Renew- 
able Energy, Washington, DC (United States). Geothermal Div. 
[1992]. From Geothermal energy program review: geothermal en- 
ergy and the utility market-the opportunities and challenges for 
expanding geothermal energy in a competitive supply market; San 
Francisco, CA (United States); 24-26 Mar 1992. In Geothermal en- 
ergy and the utility market — the opportunities and challenges for 
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expanding geothermal energy in a competitive supply market: Pro- 
ceedings. Geothermal Program Review X. 230p. Order Number 
DE92019090. Source: OSTI; NTIS. 

This session started with a historical review of the DOE 
geopressured-geothermal research program. Three wells, Hulin, 
Pleasant Bayou, and Gladys McCall, still remain active. The oper- 
ating history of the Gladys McCall and Pleasant Bayou wells was 
described. The session also included a description of the mathe- 
matical modeling of the Pleasant Bayou well, an analysis of the 
geopressured resource in California, and a review of the organiza- 
tions and mechanisms available for technology transfer. 


32810 (DOE/MC/23120-92/C0044) lon-exchange mem- 
branes for bulk separation of H2S and COb. Pellegrino, J.J.; 
Giarratano, P. National Inst. of Standards and Technology (CSTL), 
Boulder, CO (United States). Chemical Engineering Div. [1992]. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract Al21-86MC23120. (CONF-920748-13: US Department of 
Energy contractors review meeting on fuel cells, Morgantown, WV 
(United States), 14-15 Jul 1992). Order Number DE92019959. 
Source: OSTI; NTIS; GPO Dep. 

The overall goal of this program is to investigate the use of ion 
exchange membranes in the removal of acid gases during process- 
ing of natural gas or during production of H2 from synthesis gas. 
As part of this goal we are running a field test of candidate mem- 
branes on a natural gas stream to obtain extended performance 
data on acid gas transport Additionally we are working on strate- 
gies for increasing the productivity and lifetime of these types of 
membranes. The specific objectives include: Evaluate candidate 
membranes, carriers, solvents, treatments and the effects of pro- 
cess conditions for separation of the acid gases C02 and H2S from 
H2, CO and CE,. Develop mathematical models to guide experi- 
mental work and for interpretation of results. Construct and operate 
an extended-use test facility to evaluate the long term stability and 
productivity of various membrane forms relative to acid gases. De- 
velop thin film composite membranes as a possible route to higher 
productivity and lower cost membranes. Develop preliminary 
process design and economic analysis for the use of these mem- 
branes in gas cleanup. Performance testing of the following 
membranes are discussed; polyperfiuorosulfonic acid (PFSA) mem- 
branes inbibed with various solvent and chemical carriers; PFSA 
membranes subjected to solvent-swelling heat treatment (gel treat- 
ment); and composite membranes, microporous tefflon coated with 
PFSA solution. 


32811 Process for removing hydrogen sulfide from a 


mixture and producing sulfur therefrom. Rendall, 
W.A.; Moir, M.E.; Szarka, J. 5 Mar 1992. Filed date 4 Sep 1990. 
Canada Patent patent application 2024525. 18p. Source: Microme- 
dia Ltd., Technical Information Centre, 165 Hotel de Ville, Place du 
Portage, Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC 
$6.00 CAN; MF $4.00 CAN. 

A process is disclosed for removing H2S from a multicomponent 
feed stream and producing sulfur. In the first step of the process, 
the feed is passed through a reactor containing a catalyst bed at a 
temperature suitable for converting the H2S to COS. The COS 
product is recovered from the reactor and fed into the second step, 
in which COS is converted in another reactor to CO and S. In a 
preferred embodiment, the step one reactor contains a catalyst bed 
having a strong affinity for water, such as alumina. Additionally, 
this reactor is maintained preferably at temperatures near 100°C. 
Producing gaseous water reduces the thermodyamic drive other- 
wise provided by producing liquid water. Therefore, beyond 100°C 
the Hz conversion rate to COS does not increase significantly with 
increased temperature. In a preferred embodiment, the step two 
reactor contains a transition metal sulfide catalyst coated on alu- 
mina. The COS decomposition may be driven by a variety of 
energy sources. With a catalyst present, step two may proceed 
thermally as low as ca 300°C. Alternately, the COS dissociation 
may be promoted by photochemical or microwave means. The S 
produced is recovered by condensing the gaseous S in a heat ex- 
changer. If CO is substituted for CO2 in step one, hydrogen as well 
as S may be recovered. CO and CO2 may be vented or recycled 
for use in step one following their separation from any hydrocarbon 
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gases in the process stream. The process of the invention is effec- 
tive with natural gas streams even at ppM level concentrations, 
and process performance will remain consistent despite variations 
in feed stream composition and flow rate, often characteristic of 
small-scale treating applications. 1 fig. 


32812 Liquid membrane process for separating gases. Dob- 
itz, J.K. To Texaco Development Corp. (USA). 1 Mar 1992. Filed 
date 30 Aug 1990. Canada Patent patent application 2024348. 
22p. Source: Micromedia Ltd., Technical Information Centre, 165 
Hotel de Ville, Place du Portage, Phase 2, Hull, Quebec, Canada 
J8X 3X2. Prices: PC $6.00 CAN; MF $4.00 CAN. 

A process is disclosed for separating a gaseous stream into a 
permeate stream of gases having predominantly lower eqilibrium K 
values and a stream of gases having predominantly higher equilib- 
rium K values, where K is the ratio of the vapor concentration of the 
component passing through the membrane to the liquid concentra- 
tion of that component. The process comprises flowing a gaseous 
feed stream into contact with a supported liquid membrane, draw- 
ing off a stream of gas having predominantly higher equilibrium K 
values from the upstream side of the liquid membrane which failed 
to permeate through the liquid membrane, and drawing off a per- 
meate stream of gases having predominantly lower equilibrium K 
values which permeated through the liquid membrane. The feed 
stream and the liquid membrane are operated at a temperature and 
pressure relatively near a dew point of the feed stream in the two- 
phase liquid/gas region of the phase envelope so that condensate 
from the feed stream will supply the liquid for the liquid membrane. 
The liquid membrane separation process of the invention is espe- 
cially useful to separate hydrocarbon gases, such as a natural gas 
feed stream containing a large concentration of methane. An exper- 
iment is described to illustrate the process of the invention. 3 tabs. 
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Refer also to citation(s) 32687, 32717, 32720, 32723, 32725, 
32806, 32807, 33362, 33872, 33873, 33874, 33875, 33876, 33877, 
33878, 33879, 33880, 33881 


32813 (CONF-920289-, pp. 20-31) A state regulator's per- 
spective on the natural gas industry. Heintz, F.O. (Maryland 
Public Service Commission, Baltimore (United States)). USDOE, 
Washington, DC (United States); National Association of Regula- 
tory Utility Commissioners, Washington, DC (United States). 
[1992]. From Conference on state regulation and the market poten- 
tial for natural gas: challenges and opportunities; Phoenix, AZ 
(United States); 3-5 Feb 1992. In Record of proceedings: Confer- 
ence on state regulation and the market potential for natural gas: 
Challenges and opportunities. 512p. Order Number DE92016374. 
Source: OSTI; NTIS; INIS. 

This paper reviews the history of the natural gas distribution in- 
dustry and the role of state regulation in controlling pricing and 
supply. The paper discusses the results of national policies such 
as the Fuel Use Act and the subsequent Natural Gas Poiicy Act. It 
then discusses the resulting market and prices resulting from both 
regulation and deregulation of the natural gas industry. The paper 
goes on to discuss the market potential for natural gas and the reli- 
ability of this fuel source for future demand. 


32814 (CONF-920289-, pp. 43-55) Role of technology in fu- 
ture gas supply and demand. Ban, S.D. (Gas Research Inst., 
Chicago, IL (United States)). USDOE, Washington, DC (United 
States); National Association of Regulatory Utility Commissioners, 
Washington, DC (United States). [1992]. From Conference on state 
regulation and the market potential for natural gas: challenges and 
opportunities; Phoenix, AZ (United States); 3-5 Feb 1992. In 
Record of proceedings: Conference on state regulation and the 
market potential for natural gas: Challenges and opportunities. 
512p. Order Number DE92016374. Source: OSTI; NTIS; INIS. 
This paper presents an outlook for natural gas production and 
consumption in the United States for the next 15 to 20 years. It 
discusses the impact of the new environmental laws and regula- 
tions on gas exploration and development, showing a marked 
decline in new resource development. The paper goes on to dis- 
cuss new developments in technology which will be required to 





increase the efficiency of natural gas-fired systems to meet the de- 
cline in production, increased costs, and environmental restraints. 
The paper breaks these technology issues down into the trans- 
portation sector, the residential sector, the commercial sector, and 
the industry sector. The types of technology and systems needed 
to meet these new regulatory requirements while maintaining a 
cost-effective system is discussed under each sectorial analysis. 


32815  (CONF-920289-, pp. 57-63) Impact of State and Fed- 
eral regulatory policy on natural gas. Malloy, K. USDOE, 
Washington, DC (United States); National Association of Regula- 
tory Utility Commissioners, Washington, DC (United States). 
[1992]. From Conference on state regulation and the market poten- 
tial for natural gas: challenges and opportunities; Phoenix, AZ 
(United States); 3-5 Feb 1992. In Record of proceedings: Confer- 
ence on state regulation and the market potential for natural gas: 
Challenges and opportunities. 512p. Order Number DE92016374. 
Source: OSTI; NTIS; INIS. 

This paper presents information which demonstrates the decline 
in the use and subsequent demand of natural gas as the result of 
regulatory constraints. These regulations have allowed for a 10 
percent decline in the use of natural gas in the last 20 years. The 
author believes that the major reason for this decline is the exis- 
tence of State and Federal regulatory requirements which prevent 
the natural gas industry from effectively responding to new market 
opportunities. The paper goes on to discuss historical regulations 
such as the Fuel Use Act and the Natural Gas Policy Act which 
caused severe impacts to development in the gas industry by plac- 
ing incremental price controls on natural gas. The author then 
discusses the effect of deregulation and how it has boosted the 
gas industry. He specifically discusses the US Canada Free-Trade 
Agreement and the new iations which would greatly enhance 


the gas sales to Mexico. Finally the author goes on to discuss 
deregulatory stances proposed as part of the National Energy 
Strategy regarding natural gas. These include the removal of ob- 
stacles to building new pipeline capacities; reformation of rates 
policies; assurances of nondiscriminatory access to natural gas 


pipeline services and facilities; and removal of impediments to free 
and open international trade in natural gas. 


32816 (CONF-920289-, pp. 67-73) remerks of 
Martin L. Allday. Aliday, M.L. (Federal Energy Regulatory Com- 
mission, Washington, DC (United States)). USDOE, Washington, 
DC (United States); National Association of Utility Com- 
missioners, Washington, DC (United States). [1992]. From 
Conference on state regulation and the market potential for natural 
gas: challenges and opportunities; Phoenix, AZ (United States); 
3-5 Feb 1992. In Record of proceedings: Conference on state reg- 
ulation and the market potential for natural gas: Challenges and 
opportunities. 512p. Order Number DE92016374. Source: OSTI; 
NTIS; INIS. 

This paper discusses the need for removing needless regulatory 
obstacles to natural gas industry which prevents competitiveness 
with other energy sources. The author presents three points which 
he believes will help reach this goal. The first point is to remove all 
regulatory pricing controls on wellhead prices. The second point is 
the development of a good distribution system, especially pipelines, 
which can quickly respond to serve new or emerging market areas. 
Finally, the author promotes pipeline rates that promote efficiency, 
allow for reasonable stability in long-term delivery, and send the 
right signals to the construction industry. The paper goes on to dis- 
cuss the deregulation needed to promote pipeline construction 
activities and allow for transportation of natural gas to become 
competitive among the various transportation sectors. 


32817 (CONF-920289-, pp. 100-106) Long term contracts In 
portfolios of gas supply. Burns, D. (Oryx Energy Co., Dallas, TX 
(United States)). USDOE, Washington, DC (United States); Na- 
tional Association of Regulatory Utility Commissioners, Washington, 
DC (United States). [1992]. From Conference on state regulation 
and the market potential for natural gas: challenges and opportuni- 
ties; Phoenix, AZ (United States); 3-5 Feb 1992. In Record of 

eedings: Conference on state regulation and the market po- 
tential for natural gas: Challenges and opportunities. 512p. Order 
Number DE92016374. Source: OSTI; NTIS; INIS. 
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This paper promotes the idea of long-term contracting for natural 

gas local distributors and utilities. It presents a brief history of how 
the spot-market developed and the effects spot-marketing can 
have in times of supply shortages. This has also resulted in a dras- 
tic decrease in exploration and development in the gas industry as 
gas supplies have exceeding demand, driving the prices down. 
The paper proposes several methods to restabilize the long-term 
contracting of gas by considering volume and pricing flexibility. 
Some brief discussions of industry-wide statistics are presented to 
show reserve replacement costs which would be needed to pre- 
serve the industry in a profit-making situation. 
32818 (CONF-920289-, pp. 134-141) PUCs, prudency and 
ips. Tvrdik, P.B. (Peoples Natural Gas, Omaha, NE 
(United States)). USDOE, Washington, DC (United States); Na- 
tional Association of Regulatory Utility Commissioners, Washington, 
DC (United States). [1992]. From Conference on state regulation 
and the market potential for natural gas: challenges and opportuni- 
ties; Phoenix, AZ (United States); 3-5 Feb 1992. In Record of 
proceedings: Conference on state regulation and the market po- 
tential for natural gas: Challenges and opportunities. 512p. Order 
Number DE92016374. Source: OSTI; NTIS; INIS. 

The purpose of this paper is to identify a joint goal for regulators 
and local distributing companies (LDCs) in supply planning and de- 
fine a non-adversarial, participatory process which allows that goal 
to be accomplished. The paper address what the author feels is 
the most accurate role of regulators in LDCs’ purchasing 
strategies. The author feels that regulators and LDCs should com- 
municate, interact, and debate over issues and how to resolve 
them prior to a confrontation. The author also promotes flexibility 
between the two entities so that price and production fluctuations 
can be managed in a long-term situation. The paper culminates on 
ways to establish a process which looks to the future rather than 
judges the past performance and failures. It promotes comparing 
plans to results and analyzing the outcomes to maintain a quality 
improvement process. 

32819 (CONF-920289-, pp. 168-184) Use of gas for new 
generating capacity - The customer's view. Linderman, C.W. 
(Edison Electric Inst., Washington, DC (United States)). USDOE, 
Washington, DC (United States); National Association of 

tory Utility Commissioners, Washington, DC (United States). 
[1992]. From Conference on state regulation and the market poten- 
tial for natural gas: challenges and opportunities; Phoenix, AZ 
(United States); 3-5 Feb 1992. In Record of proceedings: Conter- 
ence on state regulation and the market potential for natural gas: 
Challenges and opportunities. 512p. Order Number DE92016374. 
Source: OSTI; NTIS; INIS. 

This paper reviews the future gas demand for electric power 
generation in the US. It shows substantial growth along the eastern 
seaboard which will require pipeline capacity additions in order to 
serve the load. Many of the existing gas-fired plants fuel will switch 
to a commodity which will probably not comply with many of the 
new emissions requirements and that the alternate fuel for new 
units will be distillate oil. The demand for gas appears to be at the 
upper end of some of the gas supply scenarios. In serving the 
industry, there are a number of considerations that the gas trans- 
portation sector of the gas industry must identify. Pipelines will be 
dealing with a new group of organizations which they may or may 
not be familiar. Some of the real time operational differences that 
are seen at this point, especially dealing with load response and re- 
liability, are crucial to a successful interface. This paper concludes 
that the previous levels of interaction must be replaced by a greater 
level of coordination than both industries have had previously. 


32820 (CONF-920289-, pp. 195-202) Obstacles to the pene- 
tration of electric generation markets by natural gas. Schieede, 
G.R. USDOE, Washington, DC (United States); National Associa- 
tion of Regulatory Utility Commissioners, Washington, DC (United 
States). [1992]. From Conference on state regulation and the mar- 
ket potential for natural gas: challenges and opportunities; 
Phoenix, AZ (United States); 3-5 Feb 1992. In Record of proceed- 
ings: Conference on state regulation and the market potential for 
natural gas: Challenges and opportunities. 512p. Order Number 
DE92016374. Source: OSTI; NTIS; INIS. 
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This paper reviews and compares the advantages and disadvan- 
tages that electric power generators have in generating electricity 
from a variety of fuel sources. It then goes on to emphasize the 
use of natural gas and how it can become more competitive in the 
electric generation field. The paper is based primarily on experi- 
ences by the author during his employment with the New England 
Electric System (NEES). The author reviews the source of electric- 
ity for this utility and describes the percentages of each fuel 
source. It then goes on to specifically discuss the planned natural 
gas-fired projects in the utility system. The paper outlines the 
NEES strategy of diversification with respect to gas suppliers and 
describes the important considerations it used when planning for 
electric generation with gas. These include determining pressure 
requirements needed by the gas distribution system when the gas- 
generators come on-line; determining the placement of the 
generators within the overall system (i.e. peak load facilities, base 
load facilities, etc.); contracting flexibility because of the need to 
vary the amount of gas taken; and the ability to manage pipeline 
capacity and gas supplies when they are not needed. 


32621 (CONF-920289-, pp. 208-214) An overview of the 
natural gas vehicle market: Developments and prospects. 
Catell, R.B. (Brooklyn Union Gas Co., NY (United States)). US- 
DOE, Washington, DC (United States); National Association of 

ulatory Utility Commissioners, Washington, DC (United States). 
[1992]. From Conference on state regulation and the market poten- 
tial for natural gas: challenges and opportunities; Phoenix, AZ 
(United States); 3-5 Feb 1992. In Record of proceedings: Confer- 
ence on state regulation and the market potential for natural gas: 
Challenges and opportunities. 512p. Order Number DE92016374. 
Source: OSTI; NTIS; INIS. 

This paper reviews the feasibility of natural-gas powered vehicles 
which will result in significant decreases in air pollution. The paper 
is based largely on the stringent air-quality criteria established by 
the 1990 Clean Air Act which requires significant decreases in 
carbon monoxide, carbon dioxide, ozone, and other reactive hydro- 
carbons. The paper also emphasizes the domestic energy source 
which is available in natural gas, thus decreasing the dependence 


on foreign oil supplies. Other topics include employment potential 
for the new technology in both the service and manufacturing ar- 
eas. The paper provides examples of companies using natural gas 
vehicles or who are proposing to use such vehicles in the near fu- 
ture. The paper finishes by addressing regulatory problems and 
public opinions which must be overcome to allow this type of tech- 
nology to become a reality. 


32822 (CONF-920289-, pp. 215-224) Natural gas cooling: 
Part of the solution. Jones, D.R. (Atlanta Gas Light Co., GA 
(United States)). USDOE, Washington, DC (United States); Na- 
tional Association of Regulatory Utility Commissioners, Washington, 
DC (United States). [1992]. From Conference on state regulation 
and the market potential for natural gas: challenges and opportuni- 
ties; Phoenix, AZ (United States); 3-5 Feb 1992. In Record of 

ings: Conference on state regulation and the market po- 
tential for natural gas: Challenges and opportunities. 512p. Order 
Number DE92016374. Source: OSTI; NTIS; INIS. 

This paper reviews and compares the efficiencies and perfor- 
mance of a number of gas cooling systems with a comparable 
electric cooling system. The results show that gas cooling systems 
compare favorably with the electric equivalents, offering a new di- 
mension to air conditioning and refrigeration systems. The paper 
goes on to compare the air quality benefits of natural gas to coal 
or oil-burning fuel systems which are used to generate the electric- 
ity for the electric cooling systems. Finally, the paper discusses the 
regulatory bias that the author feels exists towards the use of natu- 
ral gas and the need for modification in the existing regulations to 
provide a ‘level-playing field’ for the gas cooling industry. 


32823 (CONF-920289-, pp. 232-243) eapoen natural gas 
use can improve the environment, economy, and ratepayer se- 
curlty. Hoffman, J.S. USDOE, Washington, DC (United States); 
National Association of Regulatory Utility Commissioners, Washing- 
ton, DC (United States). [1992]. From Conference on state 
regulation and the market potential for natural gas: challenges and 
opportunities; Phoenix, AZ (United States); 3-5 Feb 1992. In 
Record of proceedings: Conference on state regulation and the 


44 ERA Vol. 17, No. 12 


market potential for natural gas: Challenges and opportunities. 
512p. Order Number DE92016374. Source: OSTI; NTIS; INIS. 
This paper briefly compares the advantages of natural gas to 
other readily available fuel sources in terms of environmental qual- 
ity, costs, and energy source reliability. It compares emission 
quality, plant construction costs, and projected prices of natural 
gas as compared to coal. It then briefly discusses the implications 
of the North American free trade agreements which should provide 
a regionally secure source of natural gas. It goes on to discuss the 
potential impacts of new environmental legislation on carbon inten- 
sive fuels such as coal and how this will make natural gas even 
more attractive in the future. The paper also briefly discusses ad- 
vances in technology in areas of drilling and extraction, advanced 
fuel cells, heating and cooling systems, and water heating. The pa- 
per is in a presentation format rather than a continuous narrative. 


32824 (CONF-920289-, pp. 245-249) [Decline of natural gas 
investments on Wall Street]. Olson, J.E. USDOE, Washington, 
DC (United States); National Association of Regulatory Utility Com- 
missioners, Washington, DC (United States). [1992]. From 
Conference on state regulation and the market potential for natural 
gas: challenges and opportunities; Phoenix, AZ (United States); 
3-5 Feb 1992. In Record of proceedings: Conference on state reg- 
ulation and the market potential for natural gas: Challenges and 
opportunities. 512p. Order Number DE92016374. Source: OSTI; 
NTIS; INIS. 

This paper reviews the investment decline that has occurred in 
the stock market for natural gas producers, pipeline companies, 
and other gas related investments. It discusses the fall in wellhead 
prices for gas and the decline in drilling, production, and shipment 
of this commodity. It discusses the historic decline in profitability for 
the producers, pipeline companies, and local distribution compa- 
nies. Graphs show the return on investments for all three of the 
gas-related entities. The author goes on to discuss many of the 
regulatory problems which are part of the decline of the industry 
along with the slow restructuring of the industry to meet the 
change in markets. It also discusses the effect of bad publicity on 
gas-related industries on Wall Street. 


32825 (CONF-920289-, pp. 262-269) Who should pay for 
demand-side management programs?. Flaim, T. (Niagara Mo- 
hawk Power Corporation, Syracuse, NY (United States)). USDOE, 
Washington, DC (United States); National Association of Regula- 
tory Utility Commissioners, Washington, DC (United States). 
[1992]. From Conference on state regulation and the market poten- 
tial for natural gas: challenges and opportunities; Phoenix, AZ 
(United States); 3-5 Feb 1992. In Record of proceedings: Confer- 
ence on state regulation and the market potential for natural gas: 
Challenges and opportunities. 512p. Order Number DE92016374. 
Source: OSTI; NTIS; INIS. 

Traditional utility resource planning involves taking the load 
forecast as a given and then determining the additional supply re- 
sources expected to serve that load at minimum cost and optimal 
levels of reliability. With integrated planning, the goal is still to bal- 
ance supply and demand, but in a way that is most cost effective 
given all possible ways to serve customers’ energy service needs. 
The new element in integrated resource planning is demand side 
management (DSM) or activities aimed at altering the quantity of 
energy customers use and/or the timing of their consumption. This 
paper discusses how DSM works to accomplish energy conserva- 
tion and how it affects the rate structure. It also goes on to discuss 
how a utility can optimize the participation in a conservation pro- 
gram so that no particular group might have to carry the brunt of a 
rate increase. These suggestions include aligning rates to accu- 
rately reflect marginal costs; require participating customers to pay 
as many program costs as are possible; where participating cus- 
tomers can't pay full cost of a program, restrict costs to those 
groups who are eligible to participate; and offer a ‘reverse shared- 
savings’ program to the largest customers. The paper goes on to 
discuss electric-to-gas fuel switching and what customers should 
carry the cost burden for this type of switching. 


32826 (CONF-920289-, pp. 319-324) Panel presentation: 
impact of combination gas/electric companies on the use of 
natural gas. Smith, S.K. Jr. USDOE, Washington, DC (United 
States); National Association of Regulatory Utility Commissioners, 





Washington, DC (United States). [1992]. From Conference on state 
regulation and the market potential for natural gas: challenges and 
opportunities; Phoenix, AZ (United States); 3-5 Feb 1992. In 
Record of proceedings: Conference on state regulation and the 
market potential for natural gas: Challenges and unities. 
512p. Order Number DE92016374. Source: OSTI; NTIS; INIS. 

Combination utilities will play a key role in the growth of natural 
gas markets. This paper reviews the use of integrated resource 
planning and demand side management to develop combination 
utilities which can equally promote electricity and gas without un- 
necessarily detracting from the other power source. It presents 
market analyses and the benefits from a combined operation. 
These include better environmental emissions and reliability as a 
fuel source. The paper goes on to discuss the regulatory and rate 
issues associated with a combined source which is necessary so 
that one power source doesn't dominate the energy picture. 


32827 (CONF-920289-, pp. 331-336) Panel presentation: 
Impact of combination gas/electric c les on the use of 
natural gas. Stalon, C.G. (Michigan State Univ., East Lansing 
(United States)). USDOE, Washington, DC (United States); Na- 
tional Association of Regulatory Utility Commissioners, Washington, 
DC (United States). [1992]. From Conference on state regulation 
and the market potential for natural gas: challenges and opportuni- 
ties; Phoenix, AZ (United States); 3-5 Feb 1992. In Record of 
proceedings: Conference on state regulation and the market po- 
tential for natural gas: Challenges and opportunities. 512p. Order 
Number DE92016374. Source: OSTI; NTIS; INIS. 

This paper looks at the advantages and disadvantages of com- 
bined gas and electric utilities. It uses a priori reasoning and 
empirical analysis to present a case that combined utilities actually 
have the power to do more good for the service area than two sep- 
arate utilities striving to compete. Unfortunately, the monopoly 
status of a combined utility may seize the opportunity to maintain 
the status quo and innovation. Based on some simple re- 
search, the author found that most combination utilities’ electric 
divisions had higher prices than comparable straight electric utili- 
ties, (2) most combination utilities’ electric division had higher unit 
costs than comparable straight electric utilities, and (3) there was 
no statistical significant difference in price or unit costs between 
the gas divisions of combination utilities and straight gas utilities. 
The paper ends with a discussion of policy options and subsequent 
consequences of preserving the status quo, forced separation of all 
such combinations, and the review on a case-by-case basis of 
each combination utility. 

32828 (CONF-920289-, pp. 349-358) Panel 

Should some type of incentive regulation replace traditional 
methods for LDC’s?. Richard, O.G. USDOE, Washington, DC 
(United States); National Association of Regulatory Utility Commis- 
sioners, Washington, DC (United States). [1992]. From Conference 
on state regulation and the market potential for natural gas: chal- 
lenges and opportunities; Phoenix, AZ (United States); 3-5 Feb 
1992. In Record of proceedings: Conference on state regulation 
and the market potential for natural gas: Challenges and opportuni- 
ties. 512p. Order Number DE92016374. Source: OSTI; NTIS; INIS. 

This paper discusses the problems with existing fixed-rate price 
regulation and how a deregulation of both the pipeline and gas util- 
ity companies are needed to enhance competition. The paper 
suggests alternative methods to traditional regulation which include 
a financial incentive package which allows or encourages utilities to 
make investments in more efficient energy management, to im- 
prove load factors to balance the energy demands between 
industrial and residential users, and reward purchases of gas sup- 
plies that out-perform an agreed upon level of rates of a cost 
index. Other incentive programs are proposed by the author with a 
relative detailed discussion on each topic. 


32829 (CONF-920289-, pp. 360-368) Panel presentation: 
Should some type of incentive regulation replace traditional 
methods for regulating LDCs?. Costello, K.W. (National Regula- 
tory Research Inst., Columbus, OH (United States)). USDOE, 
Washington, DC (United States); National Association of Regula- 
tory Utility Commissioners, Washington, DC (United States). 
[1992]. From Conference on state regulation and the market poten- 
tial for natural gas: challenges and opportunities; Phoenix, AZ 
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(United States); 3-5 Feb 1992. In Record of proceedings: Confer- 
ence on state regulation and the market potential for natural gas: 
Challenges and opportunities. 512p. Order Number DE92016374. 
Source: OST; NTIS; INIS. 

State regulators should consider new approaches to regulating 
LDCs. They should seriously look at different incentive systems, 
even if only as an experiment, to address the major inefficiencies 
they see plaguing LDCs. Regulators have become more receptive 
in recent years to applying different incentive systems for histori- 
cally heavily regulated industries such as the telecommunications 
and electric industries. In view of prevailing conditions in the natu- 
ral gas industry, there is no good reason why regulators should not 
be as receptive to applying incentive systems for LDCs. For gas 
services offered in competitive markets, regulators should ask 
themselves whether regulation is necessary any longer. For ser- 
vices still requiring regulation, regulators should explore whether 
changes in traditional regulation are needed. While some PUCs 
have undertaken new regulatory practices, the question before 
them today is whether they should do more; whether, for example, 
states should accelerate their efforts toward adopting more flexible 
pricing and other incentive-based regulations or toward considering 
deregulating selected services. PUCs have different options. They 
can choose from among a large number of incentive systems. 
Their choices should hinge upon what they view as major sources 
of inefficiencies. For example, if uneconomical bypass is perceived 
as a problem then different price rules might constitute the corner- 
stone of an incentive-based policy. On the other hand, if excessive 

sed-gas costs seem to be a major problem, a PUC may 
want to consider ishing the PGA or modifying it in a form that 
would eliminate the cost-plus component. 


32830 (CONF-920289-, pp. 370-376) Panel SS 
Should some type of incentive regulation replace traditional 

methods for regulating LDCs?. Turner, J.L. USDOE, Washing- 
ton, DC (United States); National Association of Regulatory Utility 
Commissioners, Washington, DC (United States). [1992]. From 
Conference on state regulation and the market potential for natural 
gas: challenges and opportunities; Phoenix, AZ (United States); 
3-5 Feb 1992. In Record of proceedings: Conference on state reg 
ulation and the market potential for natural gas: 

opportunities. 512p. Order Number DE92016374. Source: OSTE 1; 
NTIS; INIS. 

This paper reviews the advantages and disadvantages of using 
incentive regulation to provide the best service and rates for natu- 
ral gas consumers and compares it to the traditional rate-of-return 
regulation. It discusses some of the allegations used to prevent in- 
centive regulation such as the rate-of-return regulation provides an 
incentive to over-build and pad rate base, thus creating inefficien- 
cies. The author also feels that strict competition is not necessarily 
beneficial and that some form of regulation is necessary. The 
paper goes on to outline the author's ideas of how a successful in- 
centive plan should work while emphasizing his preference for a 
rate-of-return regulation. From the ratepayers’ view, the incentives 
granted should be rewards for improvement in a utility's perfor- 
mance. In other words, there must be clear goals set for 
management and the fulfillment or lack of fulfillment should result 
in rewards or penalties. The author feels that incentive regulation 
could prove to be appropriate in the areas of demand side man- 
agement such as energy conservation programs. 


32831 (CONF-920289-, pp. 378-381) Panel presentation: 
Should some type of incentive regulation replace traditional 
methods for regulating LDC’s?. Farman, R.D. USDOE, Washing- 
ton, DC (United States); National Association of Regulatory Utility 
Commissioners, Washington, DC (United States). [1992]. From 
Conference on state regulation and the market potential for natural 
gas: challenges and opportunities; Phoenix, AZ (United States); 
3-5 Feb 1992. In Record of proceedings: Conference on state reg- 
ulation and the market potential for natural gas: Challenges and 
opportunities. 512p. Order Number DE92016374. Source: OSTI; 
NTIS; INIS. 

This paper discusses the wants and fears of gas utility compa- 
nies with regards to incentive regulation. The idea of replacing the 
traditional rate-of-return regulation with incentive regulation sound 
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very desirous in that it should provide greater management flexibil- 
ity, quicker and more streamlined regulatory processes, and utility 
financial rewards based on how well customer needs are met. 
However, the main fear is that this could result in arbitrary, inap- 
propriate productivity or efficiency targets, or would embody a risk/ 
reward ratio skewed more heavily toward financial penalties than 
opportunities to increase earnings. The paper presents some of the 
obstacles of traditional regulation which include a lack of incentive 
to minimize operational costs; a lack of incentive to introduce new 
technology, products, or services; prevent the need for flexibility to 
compete in contestable markets; and the diversion caused by utility 
managers having to manage the regulatory process rather than de- 
livering value to customers. The paper concludes by comparing the 
incentive regulation program used in the telecommunications indus- 
try to the natural gas industry to demonstrate why the success of 
the telecommunications model doesn’t apply to the gas utilities in- 
centive model. 


32832 (DOE/EIA-0130(92/08)) Natural gas monthly, August 
1992. USDOE Energy Information Administration, Washington, DC 
(United States). Office of Oil and Gas. 31 Aug 1992. 169p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE92040617. Source: OSTI; NTIS; GPO; GPO Dep. 

The Natural Gas Monthly (NGM) is prepared in the Data Opera- 
tions Branch of the Reserves and Natural Gas Division, Office of 
Oil and Gas, Energy Information Administration (EIA), US Depart- 
ment of Energy DOE. The NGM highlights activities, events, and 
analyses of interest to public and private sector organizations asso- 
ciated with the natural gas industry. Volume and price data are 
presented each month for natural gas production, distribution, 
consumption, and interstate pipeline activities. Producer-related ac- 
tivities and underground storage data are also reported. From time 
to time, the NGM features articles designed to, assist readers in 
using and interpreting natural gas information. 


32833 (SAND-92-1898) Market hub technology in the do- 
mestic naturai gas distribution system: A panel! discussion. 
Glicken, J. Sandia National Labs., Albuquerque, NM (United 
States). Sep 1992. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE93001804. Source: OSTI; NTIS; INIS; GPO Dep. 

This document describes a panel discussion held on March 18, 
1992 as part of a conference entitied “Market Hub Technology” . 
The purpose of the conference was to stimulate dialogue among 
various segments of the natura! gas industry on the technology lim- 
its of an economic policy issue that has the potential to significantly 
alter the structure and functioning of the natural gas industry. At- 
tendees included key US gas industry representatives, Federal 
Energy Regulatory Commission (FERC) commissioners, and oth- 
ers. The conference explored the concept of market centers, or 
hubs, and related technologies. It covered the technology currently 
available for the establishment of an integrated system of physical 
market hubs, and explored technology requirements for the further 
development of useful and efficient hubs. The discussion identified 
two primary barriers to the acceptance and implementation of a 
market center distribution system for natural gas. The first barrier is 
the potential change in the configuration of the market such a sys- 
tem would introduce and the resistance various industry segments 
would mount to such change. The second is the lack of industry 
standardization in the physical and business infrastructures. 


32834 (WSEO-92-043) Natural gas data book. Dodds, D. 
Washington State Energy Office, Olympia, WA (United States). Mar 
1992. 55p. Sponsored by Washington State Energy Office, 
Olympia, WA (United States). Order Number DE92040562. Source: 
OSTI; NTIS; INIS. 

Contents of the Natural Gas Data Book include: introduction; 
history of the natural gas industry; Washington's gas supplies; nat- 
ural gas consumption in Washington; prices and expenditures; 
what determines the price of natural gas; reserves; the future (gas 
consumption, price, the resource base, and summary); and four 
appendices for definitions, units of measures, data sources, and 
sources of additional information. 
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0308 Environmental Aspects 
Refer also to citation(s) 32730, 32731, 33727, 33876 


32835 (AFME-91-04-DOC) Gas fired bollers and atmo- 
spheric pollution. Chiaranello, J.N. Agence Francaise pour la 
Maitrise de l’Energie, 75 - Paris (France). 1991. 20p. (In French). 
Order Number DE93711147. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A general analysis concerning atmospheric pollution is presented: 
chemical composition and vertical distribution of atmosphere and 
pollutants, chemical reactions, ozone destruction and production 
cycles, COx, NOx and SOx pollutions. The gas fired boiler number 
and repartition in France are presented and the associated pollu- 
tion is analyzed (CO2, CO, NOx) and quantified. Various pollution 
control technics concerning gas fired boiler pollutants are described 
and a pollution criterion for clean gas fired generators is proposed. 


0310 Legislation and Regulations 
Refer also to citation(s) 32806, 32824, 32828, 32829, 32830, 32831 


0320 Transport, Handling, and Storage 


Refer also to citation(s) 32806, 32816, 32832, 33875, 33879, 
33880, 33881 


32836 (NEI-DK-921) Selsmic-refiection test carried out at 
natural gas storage facilities at Stenilile. Nielsen, U.T. Dan- 
marks Tekniske Hoejskole, Lyngby (Denmark). Inst. for Geologi og 
Geoteknik. 1992 67p. (in Danish). Order Number DE93711003. 
Source: OSTI; NTIS. 

The aim was to transfer methods for the collection of high reso- 
lution seismic reflection data in geological structures which are 
near the surface (less than 1000 meters beneath the terrain) to 
deeper lying structures (down to 2000 meters beneath the terrain). 
The high resolution seismic process determines to which grade of 
detail changes in acoustic properties can be interpreted on the ba- 
sis of seismic data. These methods should be used at natural gas 
storage facilities under development in sandstone at Steniille, Den- 
mark. The methods are described in detail. It was concluded that it 
is not possible to transfer earlier experience gained on the compi- 
lation of high resolution seismic data in relation to more shallow 
geological incidence to deeper geological strata on the Steniille lo- 
cation. The reasons for this conclusion are explained in detail. 
Relevant geological data are presented. (AB) (15 refs.). 


32837 Submarine com gas Williamson, 
V.A. 24 Apr 1992. Filed date 23 Oct 1990. Canada Patent patent 
application 2028273. 22p. Source: Micromedia Ltd., Technical Infor- 
mation Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, 
Quebec, Canada J8X 3X2. Prices: PC $6.00 CAN; MF $4.00 CAN. 

A cost-effective subsea shipping system is proposed as a re- 
placement for the present energy- and labor-intensive oceanic 
shipping of natural gas. In the example described, an unmanned 
torpedo-shaped reinforced concrete tanker is constructed in a dry- 
dock. Inertron film is used as a gas shell and aramid fiber as a 
cloth carrying single-plane directional loads. The tanker is built with 
servomechanism operated vanes for fine maneuvering and is 
towed by a concrete submarine electric-powered towing vessel. 
Both these concrete submarine units are supplied with all elec- 
tronic proximity position indicators, control vanes as elevators, flaps 
and ailerons, with full electric power plus automatic and navigation 
officer controlled direction via subsea powerline to a surface control 
ship. Both submarine vehicles are also equipped with three laser 
gyroscopes connected to computers to supply the data required for 
pitch, roll, and yaw, so that once in working position, the tankers 
stay permanently at working depth. Subsea concrete gravity plat- 
forms are used as gas pressure activated filling and discharge 
stations into automated openings in the tanker keelsons. They are 
anchored to the sea bottom by chain and maintain vertical stabilty 
by permanent buoyancy. 1 fig. 
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Refer also to citation(s) 33282, 33283, 33284, 33285, 33335, 
33802, 33863, 33935, 33936, 34172 


32838 (SVF-396) Development of a burner for catalytic 
combustion of natural gas. Brandin, J. (Katator AB, Lund (SE)); 
Ahistroem, F. Stiftelsen foer Vaermeteknisk Forskning, Stockholm 
(Sweden). May 1991. 122p. (in Swedish). Order Number 
DE93711201. Source: OSTI; NTIS. 

This report about catalytic combustion of natural gas can be di- 
vided into four parts: 1. An extensive literature survey which 
describes the state of art, 2. A theory section which gives an intro- 
duction into the field of catalyst chemistry, 3. Derivation of rate 
expressions, and finally 4. Construction and test of a model burner. 
Lately public opinion has become more aware of the serious ef- 
fects caused by the emissions of nitrogen oxides (NO, = NO + 
NO2). Combustion always results in NO,-formation, partly as a 
result of equilibrium reactions between oxygen and nitrogen (ther- 
mally generated NOx) and partly as a result of the combustion of 
nitrogen compounds present in the fuel (fuel derived NO,). By sub- 
stituting normal gas phase combustion with catalytic combustion 
the thermal NO,-emissions can be reduced by more than 90%. 
Precious metals, metal oxides and zeolites have been used as 
combustion catalysts for natural gas (methane). Our experimental 
investigations show that Pd has a superior activity in the combus- 
tion of methane. CuO and CroO3 were the most active metal oxide 
catalysts. Generally a high activity for methane combustion also 
leads to low selectivities for ion. Pd as well as CuO and 
Cr203 are active enough to be used in catalytic combustors. This 
report also presents a new burner concept aiming to avoid certain 
common weaknesses (@.g start up problems and problems with 
runaway reactions) of catalytic burners. Computer simulations were 
performed to predict the importance of different design variables 
such as catalyst characteristics, gas flow, concentrations and di- 
mensions. Experiments with the model burner verify its proper and 
predicted function. The effect output was varied between 0.7 and 
2.5 kW resulting in flue-gas temperatures in the interval 500-900 
deg C. The flue-gas concentrations of CO and NO, were between 
0-20 and 0-5 ppm respectively. (37 refs., 48 figs., 7 tabs.). 
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Refer also to citation(s) 32595, 32710 


32839 (DOE/CE/15533-T2) High efficiency shale oll recov- 
ery: Second report, April 1, 1992—June 30, 1992. 
Adams, C.D. Energy Recovery Technology, Salt Lake City, UT 
(United States). 18 Jul 1992. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG01-92CE15533. Order 
Number DE92018556. Source: OSTI; NTIS; GPO Dep. 

The overall project objective is to demonstrate the high efficiency 
of the Adams Counter-Current shale oil recovery process. The effi- 
ciency will first be demonstrated at bench-scale, in the current 
phase, after which the demonstration will be extended to the oper- 
ation of a small pilot plant. Thus the immediate project objective is 
to obtain data on oil shale retorting operations in a small batch ro- 
tary kiln that will be representative of operations in the 
continuous process pilot plant. Although an oil shale batch sample 
is sealed in the batch kiln from the start until the end of the run, 
the process conditions for the batch are the same as the condi- 
tions that an element of oil shale would encounter in a larger 
continuous process kiln. For example, similar conditions of heatup 
rate, oxidation of the residue and cool-down prevail for the element 
in both systems. This batch kiln is a unit constructed in a 1987 
Phase | SBIR tar sand retorting project. The kiln worked fairly well 
in that project; however, the need for certain modifications was ob- 
served. These modifications are now underway to simplify the 
operation and make the data and analysis more exact. The second 
quarter agenda consisted of (a) kiln modifications; (b) sample 
preparation; and (c) Heat Transfer calibration runs (part of proposal 
task number 3 — to be completed by the end of month 7). 
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32840 (DOE/MC/1 1089-3094-Vol.4) Pressurized fluidized- 
bed hydroretorting of eastern oll shales: Volume 4, Task 5, 
Operation of PFH on beneficiated shale, Task 6, Environmental 
data and mitigation analyses and Task 7, Sample procurement, 
preparation, and characterization: Final report, 

1987—May 1991. Institute of Gas Technology, Chicago, IL (United 
States). Mar 1992. 343p. by USDOE, Washington, DC 
(United States). DOE Contract AC21-87MC11089. Order Number 
DE92001286. Source: OSTI; NTIS; GPO Dep. 

The objective of Task 5 (Operation of Pressurized Fluidized-Bed 
Hydro-Retorting (PFH) on Beneficiated Shale) was to modify the 
PFH process to facilitate its use for fine-sized, beneficiated Eastern 
shales. This task was divided into 3 subtasks: Non-Reactive Test- 
ing, Reactive Testing, and Data Analysis and Correlations. The 
potential environment impacts of PFH processing of oil shale must 
be assessed throughout the development program to ensure that 
the appropriate technologies are in place to mitigate any adverse 
effects. The overall objectives of Task 6 (Environmental Data and 
Mitigation Analyses) were to obtain environmental data relating to 
PFH and shale beneficiation and to analyze the potential environ- 
mental impacts of the integrated PFH process. The task was 
divided into the following four subtasks. Characterization of Pro- 
cessed Shales (IGT), 6.2. Water Availability and Treatment 
Studies, 6.3. Heavy Metals Removal and 6.4. PFH Systems Analy- 
sis. The objective of Task 7 (Sample Procurement, Preparation, 
and Characterization) was to procure, prepare, and characterize 
raw and beneficiated bulk samples of Eastern oil shale for all of 
the experimental tasks in the program. Accomplishments for these 
tasks are presented. 


32841 Oli sands jor and seperation method. Strand, 
W.L. To Kilborn Engineering Alberta Ltd. (Canada). 28 May 1992. 
Filed date 27 Nov 1990. Canada Patent patent application 
2030934. 15p. Source: Micromedia Ltd., Technical Information 
Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $6.00 CAN; MF $4.00 CAN. 
An oil sands separator includes a drum having a solids dis- 
charge end and a liquid discharge end as well as a spiral ribbon 
having a plurality of flights wound inside the interior of the drum. 
The spiral ribbon extends from the solids discharge end to adja- 
cent the liquid discharge end. A first plate partially closes the solids 
end and has a first opening disposed within it. A second 
plate partially closes the liquid discharge end and has a second 
opening disposed within it. A conveyor is provided at the liquid dis- 
charge end for conveying feed into the drum through the second 
opening into at least one flight of the spiral ribbon. A pipe at the 
solids discharge end conveys hot water into the drum through the 
first opening. Pockets at the solids discharge end remove solids 
from the drum. A drive means rotates the drum with the spiral rib- 
bon. A process of separating oil from oil sand comprises conveying 
oil sand to a feed end of a separator, providing hot water to a 
solids discharge end, opposed to the feed end, in an amount suffi- 
cient to cover the oil sand in the separator, flowing the hot water to 
the feed end, moving the oil sand to the solids discharge end while 
gently agitating the oil sand in the presence of the hot water to 
release oil into the hot water, removing solids from the solids dis- 
charge end, and removing the hot water and oil mixture from the 
feed end of the separator. 4 figs. 


32842 Borehole mining process for recovery of petroleum 
from unconsolidated heavy oll formations. Gronseth, J.M. To 
Esso Resources Canada Ltd. (Canada). 22 Mar 1992. Filed date 
21 Sep 1990. Canada Patent patent application 2025996. 23p. 
Source: Micromedia Ltd., Technical Information Centre, 165 Hotel 
de Ville, Place du Portage, Phase 2, Hull, Quebec, Canada J8X 
3X2. Prices: PC $6.00 CAN; MF $4.00 CAN. 

A borehole mining process for recovering petroleum consists of 
drilling a borehole into an unconsolidated heavy oil reservoir, which 
is formed from sand particles aggregated by heavy oil, and posi- 
tioning a casing and a first and second tubing string within the 
borehole. The borehole diameter is preferably in the 12-24 in. 
range. The outer diameter of the casing is generally at least 80% 
of the borehole diameter. At least one nozzle is positioned on the 
lower end of the second tubing string and is oriented for fluid emis- 
sion generally radially outwardly from the second tubing string. 
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Fluid is then flowed downwardly through the second tubing string 
and outwardly through the nozzle, thereby eroding a cavity in the 
reservoir and forming a slurry consisting of the fluid, the heavy oil, 
and the particles from the reservoir. The slurry is flowed upwardly 
through the annulus between the first and second tubing strings to 
the upper end of the borehole for recovery of the heavy oil. The 
fluid from the slurry after separation of the heavy oil is preferably 
recycled for reuse in the borehole mining operations, and the sand 
is temporarily stockpiled on the surface prior to reinjection into 
depleted cavities created by the borehole mining process. In a pre- 
ferred embodiment, the fluid used in the process is liquid water in 
the 15-70 °C range, and is injected at high injection rates and high 
pressure. 


0405 Properties and Composition 
Refer also to citation(s) 32840 
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32843 Recovery of hydrocarbons from hydrocarbon con- 
taminated sludge. Sury, K.N. 14 May 1992. Filed date 13 Nov 
1990. Canada Patent patent application 2029756. 15p. Source: Mi- 
cromedia Ltd., Technical information Centre, 165 Hotel de Ville, 
Place du Portage, Phase 2, Hull, Quebec, Canada J8X 3X2. 
Prices: PC $6.00 CAN; MF $4.00 CAN. 

It has been discovered that hydrocarbons such as bitumen or 
heavy oils can be removed from non-homogeneous material such 
as sludges, tailings, and oil-contaminated earth by using appropri- 
ate conditioning and separation processes. After conditioning, such 
as ball milling, the conditioned material is aerated and then fed 
substantially tangentially into a substantially vertical cyclonic sepa- 
rator vessel to cause the hydrocarbons, to which air bubbles have 
become attached, to float as a froth to the top of the vessel. The 
remaining solids sink to the bottom of the vessel. The 
hydrocarbon-containing froth is removed from the top of the vessel 
and the solids are removed from the bottom. A particular advan- 
tage of this discovery is that it is not necessary to add chemicals 
such as wetting agents or promoters to achieve effective results. 
The process is applicable to treat bitumen-contaminated waste 
such as that obtained from a heavy oil production site, earth 
contaminated by leaks from fuel oil tanks, and beach sand contam- 
inated by a marine oil spill. 2 figs. 
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Refer also to citation(s) 32840 
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Refer also to citation(s) 34050, 34562, 34668, 34673, 34697, 34766 


32844 (INIS-JP-005, pp. 150-158) Geochemical behaviour 
of natural uranium-series nuclides in geological formation. Ya- 
makawa, Minoru (Power Reactor and Nuclear Fuel Development 
Corp., Toki, Gifu (Japan). Chubu Works). Japan Atomic Energy 
Research Inst., Tokyo (Japan). 1991. 462p. (CONF-910359-: 3. in- 
ternational symposium on advanced nuclear energy research: 
global, environment and nuclear energy, Mito (Japan), 13-15 Mar 
1991). In Proceedings of the third international symposium on ad- 
vanced nuclear energy research: Global environment and nuclear 
energy. Order Number DE92514989. Source: OSTI; NTIS; INIS. 
Recent research and investigation show that the Tono uranium 
deposit and its natural uranium-series nuclides have been pre- 
served, without any significant changes like re-migration or 
reconcentration, throughout geological events such as upheaval- 
submergence, marine transgression-regression, and faulting which 
can readily change geological, hydrogeological, and geochemical 
conditions. This situation might have come about as a result of be- 
ing kept in a geometrical closure system, with reducing and milk 


48 ERA Vol. 17, No. 12 


alkalic geochemical conditions, from the hydrogeological and geo- 
chemical point of view. (author). 


32845 (INIS-JP-005, pp. 278-282) Natural analogue study 
at the Koongarra uranium deposit, Australia: Distribution of 
uranium in rock. Yanase, N. (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); 
Sekine, K.; Murakami, T.; Isobe, H.; Ohnuki, T.; Kobayashi, Y. 
Japan Atomic Energy Research Inst., Tokyo (Japan). 1991. 462p. 
(CONF-910359-: 3. international symposium on advanced nuclear 
energy research: global, environment and nuclear energy, Mito 
(Japan), 13-15 Mar 1991). In Proceedings of the third international 
symposium on advanced nuclear energy research: Global environ- 
ment and nuclear energy. Order Number DE92514989. Source: 
OSTI; NTIS; INIS. 

The migration behaviour of uranium in rock, especially, the rela- 
tionships between the uranium distribution and mineral alteration at 
the Koongarra uranium deposit has been investigated under the In- 
ternational Alligator Rivers Analogue Project. This is a review report 
of our study. Altered minerals from chlorite, a primary mineral, were 
examined mineralogical methods, and uranium concentrations 
and 254 U activity ratios among the minerals were determined 
by radiochemical method. Uranium is accumulated along fractures, 
associated with iron and clay minerals, and the uranium distribution 
is closely related to the extent of the chlorite alteration. The extrac- 
tion analysis has revealed that most of the uranium is found in 
goethite and hematite, crystalline iron minerals. Large 74U/°*U 
activity ratios (2.8 - 6.3) in the resistant minerals (possibly quartz) 
may be explained by alpha recoil emplacement of 2°4Th and sub- 
sequent fixation of “Th and 2°4U. These results suggest that the 
alteration processes and the fixation mechanisms of radionuclides: 
to the alteration products, are significant for the evaluation of the 
long-term migration behaviour of radionuclides in rock. (author). 


32846 (INIS-mf-13345, pp. 34) Investigation and evaluation 
of the radiation exposure situation in uranium mining areas of 
East Germany. Roehnsch, W. (Bundesamt fuer Strahlenschutz, 
Berlin (Germany)). Commission of the European Communities, 
Brussels (Belgium); USDOE Office of Energy Research, Washing- 
ton, DC (United States). Office of Health and Environmental 
Research; International Atomic Energy Agency, Vienna (Austria); 
Salzburg Univ. (Austria). Inst. fuer Allgemeine Biologie, Biochemie 
und Biophysik. 1991. 222p. (CONF-910905-—: 5. international sym- 
posium on the natural radiation environment, Salzburg (Austria), 
22-28 Sep 1991). In Fifth international symposium on the natural 
radiation environment (NRE - V). Book of abstracts. Order Nurn- 
ber DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. URANIUM MINES/miners; FEDERAL REPUBLIC 
OF GERMANY; RADIATION HAZARDS; MINERS 


32847 (INIS-mf-13345, pp. 35) Radiation hazard in Polish 
mines - measurements and com simulations. Domanski, 
T. (Institute of Occupational Medicine, Lodz (Poland)); Chru- 
scielewski, W.; Kluszezynski, D.; Olszewski, J. Commission of the 
European Communities, Brussels (Belgium); USDOE Office of En- 
ergy Research, Washington, DC (United States). Office of Health 
and Environmental Research; International Atomic Energy Agency, 
Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Allgemeine Bi- 
ologie, Biochemie und Biophysik. 1991. 222p. (CONF-910905—: 5. 
international symposium on the natural radiation environment, 
Salzburg (Austria), 22-28 Sep 1991). In Fifth international sympo- 
sium on the natural radiation environment (NRE - V). Book of 
abstracts. Order Number DE93601410. Source: OSTI; NTIS (US 
Sales Only); INIS. 
Abstract only. MINES/radiation hazards; MINES; POLAND 


32848 (INIS-mf-13345, pp. 37) Environmental radiological 
levels and occupational exposure due to uranium mining and 
milling operations in Bulgaria. Uzunov, |. (Sofia Univ. (Bulgaria)); 
Dimitrov, M.; Steinhaeusier, F. Commission of the European Com- 
munities, Brussels (Belgium); USDOE Office of Energy Research, 
Washington, DC (United States). Office of Health and Environmen- 
tal Research; International Atomic Energy Agency, Vienna 
(Austria); Salzburg Univ. (Austria). Inst. fuer Allgemeine Biologie, 
Biochemie und Biophysik. 1991. 222p. (CONF-910905-—: 5. interna- 
tional symposium on the natural radiation environment, Salzburg 





(Austria), 22-28 Sep 1991). In Fifth international symposium on the 
natural radiation environment (NRE - V). Book of abstracts. Order 
Number DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. HUMAN POPULATIONS/radiation hazards; 
URANIUM MINES/miners; BULGARIA; CONTAMINATION; OCCU- 
PATIONAL EXPOSURE; SOILS; MINERS 


32849 (INIS-mf—13345, pp. 47) Radon In caves and mines 
of Northrhine-Westphalia. Rox, A. (Staatliches Materialprue- 
fungsamt Nordrhein-Westfalen, Dortmund (Germany)); Herzog, W. 
Commission of the European Communities, Brussels (Belgium); 
USDOE Office of Energy Research, Washington, DC (United 
States). Office of Health and Environmental Research; International 
Atomic Energy Agency, Vienna (Austria); Salzburg Univ. (Austria). 
Inst. fuer Aligemeine Biologie, Biochemie und Biophysik. 1991. 
222p. (CONF-910905—: 5. international symposium on the natural 
radiation environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
intemational symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. CAVES/radon 222; MINES/radon 222; CAVES; IN- 
HALATION; MINES 


32850 (M+ET/MRL-86-2) Past, present and future of dust 
research at the Elliot Lake Laboratory. Grenier, M.; Bigu, J. 
Canada Centre for Mineral and Energy Technology, Elliot Lake, ON 
(Canada). Mining Research Labs. Dec 1985 36p. Order Number 
DE93601486. Source: OSTI; NTIS (US Sales Only); INIS. 

A brief history of the dust research work at the Elliot Lake Labo- 
ratory is given. Two decades of dust research work are studied 
and reviewed. This review clearly shows where, when, and with 
what intensity various components of dust research were per- 
formed. From the data presented here, it is suggested that a major 
portion of the future efforts be aimed at research directed towards 
the control and suppression of dust in underground mines. 
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32851 (INIS-mf-13357, pp. 473-479) The efficiency of using 
various microorganisms in uranium extraction. Sjarief, S.H. Na- 
tional Atomic Energy Agency, Jakarta (indonesia). 1988. 917p. (In 
Indonesian). (CONF-8612188-: Symposium Ill on of 
isotopes and radiation, Jakarta (indonesia), 16-17 Dec 1986). In 
Proceedings of Symposium Ill on Applications of Isotopes and Ra- 
diation. Order Number DE93000808. Source: OSTI; NTIS (US 
Sales Only); INIS. 

On the purpose of producing a large amount of uranium from a 
low grade ore (<0.1%), an experiment has been carried out with 
various microorganisms used together in process. Ore/rock used in 
this experiment was sterilized by heat treatment or rinsed it with 
HgClo, 0.2% in advanced. Unsterilized rock used as control. In 
general, it is obtained that applying various microorganisms in an 
experiment will give high result of uranium recovery. The high 
result (25-27%) will be taken place by using 5 or 2 strain of mi- 
croorganisms in the process with rock which was sterilized by heat 
treatment. But in other hands, unsterilized rock with 3 strains of mi- 
croorganisms which are used in this process will gave uranium 
recovery of 20%. This result in not quiet differencs as it is obtained 
above on the probability of 0.05. So from the economic point of 
view, the last treatment will have a chance to be applied further. 
(author). 6 refs, 3 tabs. 


32852 (LA-12315-MS) Evaluation of source-term data for 
plutonium aerosolization. Haschke, J.M. Los Alamos National 
Lab., NM (United States). Jul 1992. 41p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE92040908. Source: OSTI; NTIS; INIS; GPO Dep. 

Relevant data are reviewed and evaluated in an effort to define 
the time dependence and maximum value of the source term for 
plutonium aerosolization during a fuel fire. The rate of plutonium 
oxidation at high temperatures is a major determinant of the time 
dependence. Analysis of temperature-time data for oxidation of plu- 
tonium shows that the rate is constant (0.2 g PUO2/cm* of metal 
surface per min) and independent of temperature above 500°C. 
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Total mass and particle distributions are derived for oxide products 
formed by reactions of plutonium metal and hydride. The mass dis- 
tributions for products of all metal-gas reactions are remarkably 
similar with approximately 0.07 mass% of the oxide particles hav- 
ing geometric diameters < 10 um. in comparison, 25 mass% of 
the oxide formed by the PuH,+O. reaction is in this range. Experi- 
mental values of mass fractions released during oxidation are 
evaluated and factors that alter the release fraction are discussed. 


0505 Uranium Enrichment 
Refer also to citation(s) 32893, 32894 


32853 (ORNL/TM-12183) Recommendations for a Kaiman 
fitter to estimate and control freeze and sublime rates of 
gaseous diffusion plant freezer/sublimer systems. Ruppel, F.R. 
Oak Ridge National Lab., TN (United States). Sep 1992. 47p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO05-840R21400. Order Number DE92041361. Source: 
OSTI; NTIS; GPO Dep. 

A signal is required to control the flow of UF, in gaseous 
diffusion pliant freezer/sublimer systems. The original strategy envi- 
sioned for deriving a flow signal was to take the derivative of the 
freezer/sublimer weigh cell signal. However, the derivative of the 
digitized weight signal is noisy, preventing good control. In addi- 
tion, a disturbance is introduced into the weight derivative signal 
because a refrigerant is circulated through a shell-and-tube heat 
exchanger inside the freezer/sublimer. The weight of the refrigerant 
is included in the weight measured by the weigh cell. If the circula- 
tion rate of the refrigerant is not steady state, a disturbance exists. 
Measurements of upstream pressure, vessel pressure, and output 
to the system control valve are available to the control system. 
Thus, if the flow through the control valve is characterized properly 
by these measurements, a Kalman filter can be used in conjunc- 
tion with these auxiliary inputs and the weigh cell input to 
overcome the noise and disturbance problem and provide an im- 
proved estimate of flow rate. A discussion of the development of a 
Kalman filter that could be used for this application is given, and 
recommendations are given for its implementation. 


(POEF-T-3600) Variance 
Portsmouth Uranium Enrichment 
(Portsmouth Gaseous Diffusion Plant, OH (United States)); Johns, 
R.E.; Lovett, J. Portsmouth Gaseous Diffusion Plant, OH (United 
States). 20 Jul 1992. 8p. Sponsored by USDOE, Washington, DC 


propagation at the 
Plant. Shisler, D.A. 


(United States). DOE Contract AC05-760R00001. (CONF- 
9207102-51: Institute of Nuclear Materials Management (INMM) 
annual ing, Orlando, FL (United States), 19-22 Jul 1992). Or- 
der Number DE92019341. Source: OSTI; NTIS; INIS; GPO Dep. 

The uranium enrichment plant presents unique problems in vari- 
ance propagation. Some of the commonly discussed sources of 
measurement uncertainty, such as scale calibration or analytical 
standardization, are of secondary importance, while a variety of ef- 
fects often classed as “non-measurement” sources of uncertainty 
or “process variation” dominate the variance propagation equation. 
Examples include attempts to define a smooth cascade gradient 
based on a limited number of point measurements, variations of 
uranium actually fed to the cascade from the arbitrarily defined 
constant value of 0.711% 7°5U, and physical changes in the cas- 
cade during the several hours required to record all needed 
measurement data. In 1991 Martin-Marietta Energy Systems con- 
tracted with 21st Century Industries to implement ENDEP, a 
variance propagation package developed by Ralph Lumb Asso- 
ciates. An initial implementation based on best available data has 
been completed; current efforts are directed at improving both 
measurement procedures and the measurement control Program to 
address problems identified by INDEP. 
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Refer also to citation(s) 32893, 32894, 32895, 32896, 32897, 
32898, 32899, 32900, 32901, 32902, 32903, 32904, 32905, 33514, 
33515, 33526, 33527, 33528, 33532, 33533, 33947, 33961, 34063, 
34091, 34227 
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32855 (CNIC—00345) Fabrication practice of uranium diox- 
ide pellet for nuclear power plant. Wu Zhiming (Yibin Nuclear 
Fuel Element Plant, SC (China)); Zhang Xingru; Wang Jingzhen. 
China Nuclear Information Centre, Beijing, BJ (China). Oct 1989. 
9p. (in Chinese). (NFE-0002.). Order Number DE93602095. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The technical procedure for fabrication and production practice of 
the uranium dioxide pellet for PWR of Qinshan Nuclear Power 
Plant is described. Problems found/produced in production run of 
the uranium dioxide pellet are analyzed and discussed. The prob- 
lems include: the effects of homogenize of raw powder; the 
technology of dry particle-making; the effects of storage conditions 
of powder and sinter conditions on the properties of pellets. 


32856 (DPW-5191) FMPC, Fernald, Ohio, April 8, 9, 10, 
1952. Hobert, R.H. Du Pont de Nemours (E.|.) and Co., Wilming- 
ton, DE (United States). 11 Apr 1952. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACOS-76SR00001. 
(SR/H-181). Order Number DE92040194. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Short communication. FEED MATERIALS PRODUCTION 
CENTER(‘ravel; URANIUM/machining; TRAVEL; URANIUM; MA- 
CHINING; CONSTRUCTION; LATHES; ROLLING 


32857 (POEF-E-447) Feasibility study for High Assay Uti- 
lization Facility. Martin Marietta Energy Systems, inc., Oak Ridge, 
TN (United States); Oak Ridge K-25 Site, TN (United States); 
Portsmouth Gaseous Diffusion Plant, OH (United States). 25 Nov 
1991. 103p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-760R00001. Order Number 
DE92019099. Source: OSTI; NTIS; INIS; GPO Dep. 

Proposed reductions in the nuclear weapons stockpile may result 
in large quantities of highly enriched uranium (HEU) being made 
available for other purposes. The availability of this HEU has 
raised several ic and economic concerns which are currently 
being discussed at the highest levels of the Federal Government. 
Several uses have been suggested for the HEU, including future 
unforeseen weapons requirements, nuclear materials production 
reactors, naval reactors, research and test reactors and conversion 
to fuel for commercial light water power reactors. This study has 
been conducted at the request of the US Department of Energy 
(DOE) and specifically addressed the conversion of all or a portion 
of the excess HEU into fuel for commercial light water power reac- 
tors. At DOE's direction, the study has evaluated the possibility of 
converting up to 100,000 KgU of HEU over a ten year time period. 
A major goal of the study was the minimization of the Life Cycle 
Cost for the conversion process. To achieve this goal, the study 
has evaluated a variety of alternative conversion processes, and, 
wherever feasible, has attempted to maximize the usage of exist- 
ing facilities. The major conclusion of this study is that a new 
facility, named the High Assay Utilization Facility (HAUF), is re- 
quired to accomplish the mission. The HAUF utilizes both new and 
existing facilities at two separate plant sites. 


0508 Spent Fuels Reprocessing 
Refer also to citation(s) 33022, 33125, 33529 


32858 (ANL-89/37) TRUEX hot demonstration: Final re- 
port. Chamberlain, D.B.; Leonard, R.A.; Hoh, J.C.; Gay, E.C.; 
Kalina, D.G.; Vandegrift, G.F. Argonne National Lab., IL (United 
States). Apr 1990. 79p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE92040604. Source: OSTI; NTIS; INIS; GPO Dep. 

In FY 1987, a program was initiated to demonstrate technology 
for recovering transuranic (TRU) elements from defense wastes. 
This hot demonstration was to be carried out with solution from the 
dissolution of irradiated fuels. This recovery would be accomplished 
with both PUREX and TRUEX solvent extraction processes. Work 
planned for this program included preparation of a shielded-cell fa- 
cility for the receipt and storage of spent fuel from commercial 
power reactors, dissolution of this fuel, operation of a PUREX pro- 
cess to produce specific feeds for the TRUEX process, operation 
of a TRUEX process to remove residual actinide elements from 
PUREX process raffinates, and processing and disposal of waste 
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and product streams. This report documents the work completed in 
planning and starting up this program. It is meant to serve as a 
guide for anyone planning similar demonstrations of TRUEX or 
other solvent extraction processing in a shielded-cell facility. 


32859 (ANL-92/7) The monitoring and control of TRUEX 
processes: Volume 1, The use of sensitivity analysis to deter- 
mine key process variables and their control bounds. 
Regalbuto, M.C.; Misra, B.; Chamberlain, D.B.; Leonard, R.A.; Van- 
degrift, G.F. Argonne National Lab., IL (United States). Apr 1992. 
67p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE92040665. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Generic TRUEX Model (GTM) was used to design a flow- 
sheet for the TRUEX solvent extraction process that would be 
used to determine its instrumentation and control requirements. 
Sensitivity analyses of the key process variables, namely, the 
aqueous and organic flow rates, feed compositions, and the num- 
ber of contactor stages, were carried out to assess their impact on 
the operation of the TRUEX process. Results of these analyses 
provide a basis for the selection of an instrument and control 
system and the eventual implementation of a control algorithm. Vol- 
ume Two of this report is an evaluation of the instruments available 
for measuring many of the physical parameters. Equations that 
mode! the dynamic behavior of the TRUEX process have been 
generated. These equations can be used to describe the transient 
or dynamic behavior of the process for a given flowsheet in accor- 
dance with the TRUEX model. Further work will be done with the 
dynamic model to determine how and how quickly the system re- 
sponds to various perturbations. The use of perturbation analysis 
early in the design stage will lead to a robust flowsheet, namely, 
one that will meet all process goals and allow for wide control 
bounds. The process time delay, that is, the speed with which the 
system reaches a new steady state, is an important parameter in 
monitoring and controlling a process. In the future, instrument se- 
lection and point-of-variable measurement, now done using the 
steady-state results reported here, will be reviewed and modified 
as necessary based on this dynamic method of analysis. 


32860 (ARH-308-Del.) 200 Areas Operation monthly report, 
September 1968. Coriew, R.P. Atlantic Richfield Hanford Co., 
Richland, WA (United States). 22 Oct 1968. 51p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RLO01830. Order Number DE92040110. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Despite process equipment trouble, the Pu product shipment 
schedule was met, and off-site Np shipments was more than 85% 
of the forecast. Off-site U oxide shipments were slightly behind 
schedule. The second coproduct campaign was completed in the 
Purex Plant, and processing of depleted natural U-nondefense Pu 
was begun. Processing of coproduct uranium blend was completed 
in the Uranium Oxide Plant, and then operations were discontin- 
ued. Operations in Pu Processing and Recovery facilities were 
satisfactory. Blending and casting of Pu ingots continued for ZPPR. 
The third campaign for processing Purex current acid waste 
through solvent extraction was completed. The cesium eluent 
concentrator at B Plant had large carryover of cesium from concen- 
trator to eluent recovery system; flushing with citric acid solution 
removed most of the solids. In-tank solidification unit ITS-1 and 
242-T waste evaporator both performed well. Sluicing in Tank 241- 
A-105 continued; about 50% of the sludge had been transferred to 
the 103 tank, and photographs showed the 105 tank bulged bottom 
and liner breach. A shipment of Pu-238 oxide with minimum Pu- 
236 content was made. The Th content in Purex Np output was 
reduced to nondetectable in the final Np product. (DLC) 


32861 (ARH-310-Del.) 200 Areas Operation monthly report, 
November 1968. Atlantic Richfield Hanford Co., Richland, WA 
(United States). 20 Dec 1968. 46p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE92040112. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 
The slightly low Nov. outputs of Pu and U reflects the 10-day 
feed turn-around outage at Purex. The processing of normal U 
containing defense grade Pu was completed Nov. 5. Processing of 





normal depleted UNH feed was completed. On Nov. 1, the Eu- 
ratom Pu oxide order was finished. The Pu Recovery facility was 
hampered by dissolver failures. Waste management at B Plant was 
satisfactory. During the Purex acid waste processing campaign, 9 
MCi '*Ce was isolated and loaded for shipment. A record 2,480 
kCi '87Cs was removed from 173,000 gal supernatant waste in B 
plant. Other waste processing and management activities are re- 
ported. (DLC) 


32862 (ARH-311-Del.) 200 Areas Operation monthly report, 
December 1968. Atlantic Richfield Hanford Co., Richland, WA 
(United States). 22 Jan 1969. 45p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE92040113. Source: OSTI; NTIS (US Sales Only); GPO 


Operation of production facilities in the 200 Areas was satisfac- 
tory. Pu and U product met or exceeded forecast. Off-site 
shipments of Np totaled 2619 g. The third coproduct blend process- 
ing campaign in Purex was completed. The first canister of PRTR 
fuel elements was received and transferred to the Purex storage 
basin. Calcination of the coproduct UNH solution was started in the 
Uranium Oxide Plant. The sixth campaign for processing Purex 
current acid waste through solvent extraction was started. Over 
160,000 gal waste were processed through ion exchange in B 
Plant for Cs'5” removal. Space recovered in the tank farm by ITS- 
1 was 225,000 gal, the highest monthly rate achieved in CY 1968; 
total space reclaimed by all recovery units totaled 11,631,000 gal. 
Air cooling facilities were constructed for Tank 241-SX-107. (DLC) 


32863 (ARH-1100-Del.) 200 Areas Operation monthly re- 
port, January 1969. Atlantic Richfield Hanford Co., Richland, WA 
(United States). 21 Feb 1969. 5 by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE92040114. Source: OSTI; NTIS (US Sales Only); GPO 
Dep 


There was a planned lull in the operation of the 200 Area pro- 
duction facilities in January; it was a low-volume production month. 
Purex Plant was out of service most of the month to prepare for 
solvent extraction of plutonium-240. Calcination of Purex coproduct 
UNH feed inventory was completed in the Uranium Oxide Plant. 
Operations in the Pu processing and recovery facilities were satis- 
factory. Waste management at B Plant was also satisfactory: the 
6th Purex current acid waste (CAW) campaign was completed, the 
crude Sr product was processed, and Cs recovery from Purex 
CAW was demonstrated. Operations in the Tank Farm waste space 
recovery program was satisfactory. Sluicing of Tank 241-A-101 to 
AR vault had to be discontinued because of poor sludge settling. 
Supemate was pumped from Tank 241-SX-112. Tank 241-AX-101 
was removed from service as B Plant fractionation waste receiver. 
(DLC) 


32864 (ARH-1106-Del.) 200 Areas operation monthly re- 
port, July 1969. Atlantic Richfield Hanford Co., Richland, WA 
(United States). 22 Aug 1969. 49p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE92040635. Source: OSTI; NTIS (US Sales Only); GPO 


This report summarizes the operational activities of the Chemical 
Processing Division of the Atlantic Richfield Hanford Company. The 
report is for the month of July, 1969.(JL) 


32865 (ARH-1107-Del.) 200 Areas jon monthly re- 
port, August 1969. Atlantic Richfield Hanford Co., Richland, WA 
(United States). 23 Aug 1969. 45p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE92040636. Source: OSTI; NTIS (US Sales Only); GPO 


Dep. 

Operation of the Atlantic Richfield Hanford Company ma 
production facilities in the 200 Areas was generally satisfactory 
during August. This report outlines the operation of the 200 Area 
for the month of August, 1969. 


32866 (ARH-1110-Del.) 200 Areas Operation monthly re- 
port, November 1969. Atlantic Richfield Hanford Co., Richland, 
WA (United States). 19 Dec 1969. 54p. by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
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Order Number DE92040115. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Purex processing of uranium containing weapons-grade Pu con- 
tinued through Nov. 14, and a feed turnaround outage was then 
taken. The Uranium Oxide plant calciner was operated Nov. 10-21; 
the UO, was milled and packaged. Operations of the Pu process- 
ing and reclamation facilities are described. ZPPR slow-recycle 
scrap were encased in concrete and buried. Waste management at 
B Plant was satisfactory: 505,000 gal Cs-bearing aged Purex 
waste supernatant and phosphotungstate solution were processed. 
The 6th CY 1969 solvent extraction campaign for Purex CAW is 
underway. Operations in the waste space recovery program were 
satisfactory: total space recovered (Redox evaporators, ITS-1 and 
2, 242-T) in Nov. was 1,016,000 gal. Conversion of Cs carbonate 
product of ion exchange processing of aged Purex waste super- 
natant to Cs nitrate in the product evaporator was demonstrated 
and adapted for routine operation. Head-end processing of Purex 
acidified sludge at B Plant allowed restart of sludge acidification in 
AR Vault. (DLC) 


32867 (ARH-1508-Del.) 200 Areas Operation monthly re- 

August 1970. Atiantic Richfield Hanford Co., Richland, WA 
(United States). 21 Sep 1970. 49p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE92040116. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

The second Hanford U**> separation campaign was started at 
Purex. No Pu metal production was scheduled during this month. 
Operations in the Pu reclamation facility and incinerator were satis- 
factory. The third Purex acidified sludge solvent extraction 
campaign of the year was completed at B Plant; Sr recovery was 
improved by as much as 50% over that with Pb sulfate precipita- 
tion pretreatment. The equipment was then cleaned out and PAS 
processing resumed. Operation of the Cs ion exchange unit was 
suspended because of restricted feed flow; the Zeolon had de- 
graded. Operations in the Tank Farm waste space recovery were 
generally satisfactory. Removal of sludge heel from Tank 241-105- 


A was started. 1.29 MCi Ce’ was loaded into a shipping cask. 
(DLC) 


32868 (ARH—1901-Del.) 200 Areas Operation monthly re- 
port, January 1971. Atlantic Richfield Hanford Co., Richland, WA 
(United States). 19 Feb 1971. 57p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE92040117. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

There was no production activity in Purex Plant during Jan., but 
equipment flushing continued. Pu Processing blended six lots of 
PuO, for FFTF; several Pu metal shipments were made. Initial re- 
action rates were determined for Pu(IV) reduction to Pu(lll) 4 
NH2OH. Waste management activities at B Plant were 


Various separation tasks are reported on. (DLC) 


32869 (ARH-1902-Del.) 200 Areas Operation monthly re- 
port, February 1971. Atlantic Richfield Hanford Co., Richland, WA 
(United States). 19 Mar 1971. 58p. by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE92040118. Source: OSTI; NTIS (US Sales Only); GPO 


Purex Plant was out of service for installation of third Pu cycle 
equipment. Calcining operations in the Uranium Oxide Plant contin- 
ued; testing of the new NO, destructor continued. Conversion of 
fuel-grade Pu nitrate to PuO. is underway in the Pu Processing fa- 
cility. The Pu recovery equipment performed satisfactorily. Waste 
management activities at B Plant and elsewhere are reported. Sr 
separation and other separations are reported. (DLC) 


32870 (ARH—1907-A-Del.) Atlantic Richfield Hanford Com- 
pany monthly report, July 1971. Richards, L.M. Atlantic Richfield 
Hanford Co., Richland, WA (United States). 20 Aug 1971. 44p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92040119. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 
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Production operations were generally satisfactory, but product 
outputs were substantially below July schedules. This report sum- 
marizes work at the Hanford company for the month of July, 
1971 .(JL) 


32871 (ARH-1908-A-Del.) Atlantic Richfield Hanford Com- 
pany monthly report, 1971. Atlantic Richfield Hanford 
Co., Richland, WA (United States). 20 Sep 1971. 45p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE92040120. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Operation of Hanford production facilities in the 200 Areas was 
generally satisfactory. 750 g 2°7Np, 63 g 25®Pu, and 380 kCi '°7Cs 
were shipped. Inventory activities are reported. Processing of Al- 
clad 94 metal containing weapons-grade Pu continued. The Pu 
Processing and Reclamation facilities operated satisfactorily. Waste 
processing operations are reported. The first shipment of A1W-1 
fuel elements was received. (DLC) 


32872 (ARH-1909-A-Del.) Atlantic Richfield Hanford Com- 
pany monthly report, ber 1971. Richards, L.M. Atlantic 
Richfield Hanford Co., Richland, WA (United States). 20 Oct 1971. 
47p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92040121. Source: 
OSTI; NTIS (US Sales Only); GPO ; 

Operation of the Atlantic Richfield Hanford Company managed 
production facilities in teh 200 Areas was generally satisfactory and 
major product output schedules for the month were met. This re- 
port summarizes the events of September, 1971 at the Hanford 
Company. 


32873 (ARH-1910-A-Del.) Atlantic Richfield Hanford Com- 
peny monthly report, October 1971. Richards, L.M. Atlantic 
Richfield Hanford Co., Richland, WA (United States). 19 Nov 1971. 
42p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE92040122. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Operation of the Atlantic Richfield Hanford Company managed 
production facilities in the 200 Areas was generally satisfactory and 
in accordance with operation plans. This report presents monthly 
production data, and operating conditions.(JL) 


32874 (ARH-1911-A-Del.) Atlantic Richfleld Hanford Com- 
pany monthly report, November 1971. Richards, L.M. Atlantic 
Richfield Hanford Co., Richland, WA (United States). 20 Dec 1971. 
50p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92040123. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Operation of the Atlantic Richfield Hanford Company managed 
production facilities in the 200 Areas was generally satisfactory ex- 
cept for curtailment of the uranium and plutonium separations 
schedule occasioned by low coal stockpiles and modifications 
required to improve zirconium-clad fuel handling. This report sum- 
marizes the monthly events athe the Hanford Company for the 
month of November 1971. 


32875 (ARH-1912-A-Del.) Atlantic Richfield Hanford Com- 
pany monthly report, December 1971. Atlantic Richfield Hanford 
Co., Richland, WA (United States). 20 Jan 1972. 50p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE92040124. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Processing of N Reactor fuels at Purex was resumed Nov. 29 af- 
ter the coal miners’ strike. Operations in the Pu Processing and 
Reclamation facilities were satisfactory and both the forecast pro- 
duction and Rocky Flats shipping requirements were met. 
Recovery of '°’Cs from waste supernatants at B Plant was sus- 
pended Dec. 20 due to failure of the ion exchange column. The 
other waste processing, separation, R and D, and monitoring activ- 
ities are also reported. (DLC) 


32876 (ARH-2301-A-Del.) Atlantic Richfield Hanford Com- 
pany monthly report, January 1972. Richards, L.M. Atlantic 
Richfield Hanford Co., Richland, WA (United States). 18 Feb 1972. 
46p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92040125. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 
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Operation of the 200 Area production facilities was generally sat- 
isfactory. N-Reactor fuel processing at Purex continued. The Pu 
processing facility, fuel-grade Pu metal was produced during the 
first half of the month and weapons-grade Pu during the last half. 
The Pu reclamation facility performance was satisfactory. A new 
ion exhange column was installed at B Plant and cesium separa- 
tion resumed, as was the Sr separation. One carbonate wash step 
could be eliminated in the resin treatment of carbonate-washed 
Purex solvent. An exothermic reaction occurred in Cs ion exchange 
resin combined with conc. salt waste solution. Pu processing acid 
wastes should be able to be blended with alkaline waste feed to 
242-T evaporator. A dense product with low leach rate was made 
in Thermatt experiments with incorporated synthetic ITS-2 solid 
product. Steam was successfully used in place of air in the ITS-2 
circulator. An ultrasonic probe was demonstrated in the Purex Np 
purification ion exchange column. Yields from Am purification pro- 
totype were satisfactory. A monitoring system was designed for 
radiation and moisture in surveillance holes throughout the 200 Ar- 
eas. An emergency exercise was conducted. (DLC) 


32877 (DPW-5258) NRU fuel elements. Chambers, F.S. Du 
Pont de Nemours (E.!.) and Co., Wilmington, DE (United States). 
Explosives Dept. 29 Apr 1952. 4p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-76SR00001. 
(SR/H-175). Order Number DE92019565. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

On April 17, 1952 at a meeting at the Savannah River Plant, the 
handling of fuel elements from the RU Reactor was discussed with 
representatives of the AEC and Atomic Energy of Canada. The 
fuel elements are to be reprocessed.(JL) 


32878 (HW-49503-Del.) Chemical Processing Department 
monthly report, March 1957. Warren, J.H. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
22 Apr 1957. 101p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE92040923. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Pu production from the separations plants was 97% of forecast 
for this month. Purex plant processed LEU until March 24, then 
shut down for maintenance. Redox plant remained inoperative. 
Buttons and fabricated assemblies were produced at record highs. 
Processing of all available recovered U was completed in TBP plant 
and plant layaway started. Commitments for UO; production were 
met. Modification of the U plant for refining U ore concentrates is 
under consideration. Shakedown operation of Purex continuous ion 
exchange prototype for Pu concentration is underway. Preliminary 
engineering on Purex facilities is described. Economics of alternate 
methods of power fuel reprocessing is being evaluated. (DLC) 


32879 (HW-52353-Del.) Chemical Processing Department 
monthly report, August 1957. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 23 Sep 1957. 
108p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE92040924. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Pu production in separations plants exceeded commitments. 
Purex Plant set a new record high in amount of U processed. Pro- 
duction of fabricated cores and unfabricated Pu metal met or 
exceeded monthly commitments. High Pu losses to aqueous waste 
in Purex Plant was due to Pu polymerization during fuel element 
dissolution to very low acidity; the Pu was converted to a recover- 
able form by acid digestion. Pu(VI) is reduced to (IV) in hexone at 
Pu contents over 0.08 g/l; the reduced Pu may polymerize in acid- 
deficient Redox aqueous phase. The calciners are being revised. 
Pu precipitation and calcination steps were operated for a shake- 
down period. The preliminary process design for the E metal 
dissolvers at Redox is being reviewed. Other plant modifications 
are also discussed. (DLC) 


32880 (HW-52864-Del.) Chemical Processing ment 
monthly report, September 1957. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 22 Oct 
1957. 106p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Order Number 
DE92040141. Source: OSTI; NTIS (US Sales Only); GPO Dep. 





The September, 1957 monthly report for the Chemical Process- 
ing Department of the Hanford Atomic Products Operation includes 
information regarding research and engineering efforts with respect 
to the Purex and Redox process technology. Also discussed is the 
production operation, finished product operation, power and gen- 
eral maintenance, financial operation, engineering and research 
operations, and employee operation. 


32881 (HW-54319-Del.) Chemical Processing Department 
monthly report, December 1957. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 21 Jan 
1958. 94p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE92040925. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Pu and UOs3 productions met or exceeded official forecasts. Pro- 
duction of fabricated cores and unfabricated Pu metal is also 
reported. Annual production of Pu nitrate was completed early in 
1957. The prototype anion system for Pu decontamination and 
concentration in Purex was subjected to shakedown operation. 
Purex dissolver acid recovery system operation was improved 
slightly following acid recycle to absorber top tray. The same sys- 
tem in Redox plant also worked well. Use of tribromoethane in 
Recuplex is being studied. Pu is being recovered from skulls by a 
nonaqueous process. More accurate measurement of Pu in dis- 
solver solutions appears possible. Capacity limitations of process 
equipment in the Purex two-cycle flowsheet are being reviewed. 
Equipment modifications are discussed. (DLC) 


32882 (HW-61366-Del.) Chemical Processing Department 
monthly report, July 1959. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 21 Aug 1959. 
70p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE92040927. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Pu production from separation plants was only 65% of the 
monthly commitment owing to Purex difficulties. UO, 
and shipments both met schedules. Although unfabricated Pu 
metal production was reduced, all shipping commitments were met 
on schedule. Purex equipment responded satisfactorily to decon- 
tamination. 860,000 Ci of Ce'* were recovered from Purex Conc. 
IWW. The all-Ti L-3 concentrator loop was installed in the Redox 
Pu Concentrator. The safety of the slag and crucible dissolver in 
Finished Products Operation was improved by adding cadmium to 
each batch. Engineering studies of Palmolive facilities are reported. 
An emergency water supply for the Purex 241-A waste 
tank farm will be installed. A study was made on casks for NPR 
fuel shipment. (DLC) 


32883 (HW-62179-Del.) Chemical Processing Department 
monthly report, September 1959. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 21 Oct 
1959. 68p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Order Number 
DE92040928. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Pu output from separation plants and UO; production exceeded 
commitments. After 67 days (the longest processing period), Purex 
plant suspended normal processing in order to recover the accu- 
mulated Palm. The Pu product quality was satisfactory, and the U 
product met specifications after silica gel treatment. Redox equip- 
ment was flushed. Facilities for Palmolive separations and Palm 
fabrication are discussed. Process requirements for the Purex 
concentrators were re-examined. Facilities for reprocessing non- 
production reactor fuels are discussed. Pumping of unscavenged 
TBP waste from the 106-TY waste storage tank was discontinued 
and then resumed. (DLC) 


32884 (WINCO-1100) Design and Implementation of a dc- 
based magnetic fleld controller with electronic temperature 
stabilized Hall generator. Piper, T.C.; Morgan, J.P. Westinghouse 
Idaho Nuclear Co., Inc., Idaho Falls, ID (United States). Jul 1992. 
40p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC07-841D12435. Order Number DE92019796. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The document provides information on a de-based magnetic field 
controller and Hall generator temperature-stabilization circuitry 
used as integral part of mass spectrometer magnet systems at the 
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Idaho Chemical processing Plant. Sections are divided into general 
operation, theory of operation, calibration and service. 
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Refer also to citation(s) 32913, 33067, 34191, 34206, 34211, 
34216, 34221, 34222, 34226, 35454 


32885 (LA-SUB-—92-9-Pt.13) Assessment of LANL trans- 
portation policies and procedures. Danna, J.G. (Rogers and 
Associates Engineering Corp., Salt Lake City, UT (United States)); 
Jennrich, E.A.; Lund, D.M.; Davis, K.D.; Hoevemeyer, S.S. Los 
Alamos National Lab., NM (United States); Rogers and Associates 
Engineering Corp., Salt Lake City, UT (United States); Wastren, 
Inc., Idaho Falls, ID (United States). Apr 1991. 21p. Sponsored by 
USDOE, Washi , DC (United States). DOE Contract W-7405- 
ENG-36. (RAE-8915/6-14). Order Number DE93001289. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In order to determine whether activities related to the transporta- 
tion of waste at Los Alamos National Laboratory (LANL) were being 
conducted in accordance with DOE policy, requirements stated in 
applicable DOE Orders were reviewed and with LANL 
policies and procedures described in the Administrative Require- 
ments and the On-Site Transportation Manual. The following DOE 
Orders were determined to pertain to waste transportation and thus 
reviewed to identify requirements for which LANL is responsible for 

ing: Order 5820.2A Radioactive Waste Management; Order 
1540.1 Materials Transportation and Traffic Management; and 
Order 5480.3 Safety Requirements for the Packaging and Trans- 
portation of Hazardous Materials, Hazardous Substances, and 
Hazardous Wastes. The LANL On-Site Transportation Manual and 
the Administrative Requirements contained in the LANL Environ- 
ment, Safety, and I4ealth Manual were reviewed to verify that each 
of the requirements identified through the review of the Orders and 
10 CFR Part 71 were being satisfied. The following Administrative 
Requirements were considered in this task: Shipment of Radioac- 
tive Materials; Radioactive Liquid Waste; Low-Level Radioactive 
Solid Waste; Chemical, Hazardous, and Mixed Waste; Polychlori- 
nated Biphenyls; and Transuranic (TRU) Solid Waste. 


32886 (NUREG—1458) Emergency response to a highway 
accident in Springfield, Massachusetts, on December 16, 1991. 
Nuclear latory Commission, Washington, DC (United States). 
Div. of Safeguards and Transportation. Jun 1992. 122p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). Source: OSTI; NTIS; INIS; GPO. 

On December 16, 1991, a truck carrying unirradiated (fresh) nu- 
clear fuel was involved in an accident on US Interstate 91, in 
Springfield, Massachusetts. This report describes the emergency 
response measures undertaken by local, State, Federal, and pri- 
vate parties. The report also discusses “lessons learned” from the 
response to the accident and suggests areas where improvements 
might be made. 


32887 (SAND-89-2370-Vol.4) RADTRAN 4: Volume 4, Pro- 
grammer’s manual. Kanipe, F.L. (GRAM, Inc., Albuquerque, NM 
(United States)); Neuhauser, K.S. Sandia National Labs., Albu- 
querque, NM (United States); GRAM, Inc., Albuquerque, NM 
(United States). Jul 1992. 266p. by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. Order 
Number DE92018959. Source: OSTI; NTIS; INIS; GPO Dep. 

The RADTRAN 4 computer code is designed to analyze radio- 
logical consequences and accident risks of transporting radioactive 
material. This manual provides information useful for interpreting, 
troubleshooting, or debugging components of the code during de- 
velopment or revision of the program. 


32888 (SAND-91-0079) Over-the-road tests of nuclear ma- 
terlals ge response to normal environments. Gwinn, 
K.W.; Glass, R.E.; Edwards, K.R. Sandia National Labs., Albu- 
querque, NM (United States). Dec 1991. 98p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (TTC—1072). Order Number DE92019767. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In support of the development of American National Standards 
Institute standards for the transport of radioactive materials, Sandia 
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has a program to characterize the normal transport environment. 
This program includes both analytical modeling of package and 
trailer responses, and over-the-road tests to measure those 
responses. This paper presents the results of a series of over-the- 
road tests performed using Chem-Nuclear equipment in the 
Barnwell, SC, area. The test events included a variety of road 
types such as rough concrete, shock events such as railroad grade 
crossings, and driver responses such as sharp turns. The response 
of the package and trailer to these events was measured with ac- 
celerometers at various locations to determine the inertial loads. 
Either load cells or strain gages were used to measure tiedown re- 
sponse. These accelerations and loads were measured on systems 
with flexible and “rigid” tiedowns. The results indicated that while 
significant accelerations occur on the trailer bed, these do not 
translate into equivalent loads in either the package or the tiedown 
system. This indicates that trailer-bed response should not be used 
in determining the load factor for fatigue calculations of the pack- 
age components or in determining design loads for tiedowns. 


32889 (SAND-91-2641C) Transportation cask contamina- 
tion weeping: A program leading to prevention. Bennett, P.C.; 
Doughty, D.H.; Chambers, W.B. Sandia National Labs., Albu- 
querque, NM (United States). [1991]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-920905—12: 10. international symposium on the packaging 
and transportation of radioactive materials: PATRAM '92, Yoko- 
hama (Japan), 13-18 Sep 1992). Order Number DE92041148. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes the problem of cask contamination weep- 
ing, and efforts to understand the phenomenon and to eliminate its 
occurrence during spent nuclear fuel transport. The paper analyses 
of field experience and scoping experiments, and concentrates on 
current modelling and experimental validation efforts. The “weep- 
ing” phenomenon associated with spent fuel transportation casks 
(also known as “sweating”) is believed to be due to the conversion 
of fixed contamination on the external surface of the cask to a re- 
movable form. Spent fuel transportation casks are loaded under 
water at nuclear power piants in a spent fuel storage pool, expos- 
ing the cask surfaces to contamination by radionuclides present in 
the pool water including '’Cs, Cs, and ©Co. The external 
surfaces of loaded casks are routinely surveyed for removable con- 
tamination and decontaminated to 1/10 of the US and IAEA 
regulatory limits prior to being released for shipment (49CFR 1983, 
IAEA 1989). However, 3% to 8% of US spent fuel casks have ar- 
rived at final destinations with removable surface contamination in 
excess of that allowed by regulation, though many preshipment 
surveys have shown contaminant levels to be within allowable lim- 
its (Grella 1987). Attempts to reduce the incidence of weeping 
have met with limited success and resulted in time-consuming op- 
erational constraints and procedures that significantly increase 
cask processing times and occupational exposures at loading facili- 
ties. As the US Department of Energy (DOE) moves toward a high 
volume spent fuel transportation campaign beginning in 1998, the 
elimination of weeping occurrence and minimization of operational 
constraints has received increased attention. 


32890 (SAND-91-2709C) Over-the-road testing of radioac- 
tive materials packagings. Glass, R.E.; Gwinn, K.W. Sandia 
National Labs., Albuquerque, NM (United States). [1991]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-920905-9: 10. international 
symposium on the packaging and transportation of radioactive ma- 
terials: PATRAM '92, Yokohama (Japan), 13-18 Sep 1992). Order 
Number DE92041143. Source: OSTI; NTIS; INIS; GPO Dep. 
Sandia National Laboratories has an ongoing program to charac- 
terize the environments encountered during normal surface 
transport of radioactive materials. This effort consists of obtaining 
experimental data from both road simulator and over-the-road tests 
and of analyzing the dam to obtain numerical models to simulate 
those environments. These data and models have been used to 
define the design basis for resistance to shock and vibration and 
the requirements for tiedowns of truck-transported radioactive ma- 
terials. This work is in conjunction with the American National 
Standards Institute (ANSI) standards development for radioactive 
materials transport. This paper summarizes the data from a series 
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of over-the-road tests performed with Chem-Nuclear Systems, Inc. 
equipment near Barnwell, South Carolina. The data include pack- 
aging responses to driving over various road types as well as 
measurements of packaging and trailer responses to hard braking 
and turning events. The data also include the responses of both 
flexible and rigid tiedown systems. The results indicate that the 
tiedown forces for these tests were less than 0.06 g based on 
packaging weight. 


32891 (SAND-92-0250C) Radiation measurements to qual- 
ify spent reactor fuel for loading Into burnup credit casks. 
Ewing, R.|. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF- 
9207102—64: Institute of Nuclear Materials Management (INMM) 
annual meeting, Orlando, FL (United States), 19-22 Jul 1992). Or- 
der Number DE92040270. Source: OSTI; NTIS; INIS; GPO Dep. 

Transport casks that make use of burnup credit are designed to 
accommodate spent fuel assemblies with a specified combination 
of initial enrichment, minimum burnup, and minimum cooling time 
(age), to ensure acceptable nuclear criticality safety. Radiation 
measurements can be used to help prevent misloading of a cask 
by verifying that each assembly has the appropriate characteristics. 
Measurements of neutron and gamma-ray yield from spent fuel 
assemblies have been used successfully for many years by the In- 
ternational Atomic Energy Agency (IAEA) to confirm reactor 
records in the United States and abroad. This technique has 
proved to be adequate to eliminate the need for more complex ac- 
tive or high-resolution measurement techniques. The IAEA system 
(called FORK, designed at Los Alamos National Laboratory) is be- 
ing evaluated for applicability to bumup credit operations. Under a 
joint program involving Sandia National Laboratories, Los Alamos 
National Laboratory, and the Electric Power Research Institute, test 
measurements on spent fuel assemblies wig be performed at US 
utility storage sites using a FORK system. The objectives of the 
tests are (1) to demonstrate that simple measurements can be 
used to confirm reactor records for spent fuel assembly character- 
istics, (2) to obtain calibrations of the instrument over the bumup 
range of interest, (3) to examine the axial distribution of bumup in 
some assemblies, and (4) to develop operational procedures with 
utility input. 


32892 (Y/LF-417) Criticality safety evaluations in 

of fissile material jon activitles. Tollefson, D.A,; 
Moses, S.D.; Stumpfi, E. Oak Ridge Y-12 Plant, TN (United 
States). Jul 1992. 42p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840S21400. (CONF- 
9207141-1: Criticality safety short course, Albuquerque, NM 
(United States), 13-17 Jul 1992). Order Number DE92019909. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper summarizes some of the analytical methods and cal- 
culational techniques that can be used in performing the criticality 
safety analyses for packagings. This information is placed in con- 
text with the various regulations and requirements imposed by the 
certifying authorities for the domestic transportation of packagings 
with fissile contents (foreign shipments are not addressed). 
Selected calculational results from a packaging undergoing certifi- 
cation review are included in Section 3 and Appendix 1. For 
shipment on public roads in the United States, the packaging of 
hazardous materials, including fissile and other radioactive materi- 
als, is governed by the US Department of Transportation (DOT) 
through Parts 100-179 of Title 49 of the Code of Federal Regula- 
tions (CFR). Packagings for radioactive materials are required to 
meet many additional regulations and requirements in terms of how 
they are designed, fabricated, assembled, tested, procured, used, 
and maintained in order to protect the environment and the health 
and safety of the public and workers. 
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32893 (ARH-304-Del.) 200 Areas operation monthly report, 
May 1968. Atlantic Richfield Hanford Co., Richland, WA (United 
States). 21 Jun 1968. 55p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. Order Num- 
ber DE92040107. Source: OSTI; NTIS (US Sales Only); GPO Dep. 





Operational information for May, 1968 is presented for various 
sections and departments of the Atlantic Richfield Hanford Com- 
pany. 


32894 (ARH-306-Del.) 200 Areas operation monthly report, 
July 1968. Atlantic Richfield Hanford Co., Richland, WA (United 
States). 22 Aug 1968. 44p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. Order Num- 
ber DE92040108. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Operational information for July, 1968 is presented for various 
sections and departments of the Atlantic Richfield Hanford Com- 
pany. 


32895 (ARH-2302-A-Del.) Atlantic Richfield Hanford Com- 
pany monthly 1972. Richards, L.M. Atlantic 


Richfield Hanford Co., Richland, WA (United States). 21 Mar 1972. 
49p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO06-76RL01830. Order Number DE92040126. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Operational information for February 1972 is presented for vari- 
ous sections and departments of the Atlantic Richfield Hanford 
Company. 


32896 (ARH-2303-A-Del.) Atlantic Richfield Hanford Com- 
pany monthly report, March 1972. Richards, L.M. Atlantic 
Richfield Hanford Co., Richland, WA (United States). 21 Apr 1972. 
53p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92040127. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Operational information for March 1972 is presented for various 
sections and departments of the Atlantic Richfield Hanford Com- 
pany. 


32897 (ARH-2304-A-Del.) Atlantic Richfield Hanford Com- 
pany monthly April 1972. Richards, L.M. Atlantic Richfield 
Hanford Co., Richland, WA (United States). 22 May 1972. 52p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92040128. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Operational information for April 1972 is presented for various 
sections and departments of the Atlantic Richfield Hanford Com- 
pany. 
32898 (ARH-2305-A-Del.) Atlantic Richfield Hanford Com- 
pany monthly May 1972. Atlantic Richfield Hanford Co., 
Richland, WA (United States). 21 Jun 1972. 46p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE92040129. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Operational information for May, 1972 is presented for various 
sections and departments of the Atlantic Richfield Hanford Com- 
pany.(JL) 


32899 (ARH-2306-A-Del.) Atlantic Richfield Hanford Com- 
pany monthly report, June 1972. Richards, L.M. Atlantic Richfield 
Hanford Co., Richland, WA (United States). 21 Jul 1972. 46p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92040130. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Operational information for June, 1972 is presented for various 
sections and departments of the Atlantic Richfield Hanford Com- 
pany. 


32900 (ARH-2307-A-Del.) Atlantic Richfield Hanford Com- 
pany monthly report, July 1972. Richards, L.M. Atlantic Richfield 
Hanford Co., Richland, WA (United States). 21 Aug 1972. 43p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE92040131. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Operational information for July 1972 is presented for various 
sections and departments of the Atlantic Richfield Hanford Com- 
pany. 


32901 (ARH-2308-A-Del.) Atlantic Richfleld Hanford Com- 
pany monthly August 1972. Richards, L.M. Atlantic 
Richfield Hanford Co., Richland, WA (United States). 20 Sep 1972. 
42p. Sponsored by USDOE, Washington, DC (United States). DOE 


Contract ACO6-76RL01830. Order Number DE92040132. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Operational information for August 1972 is presented for various 
sections and departments of the Atlantic Richfield Hanford Com- 
pany. 


32902 (ARH-2309-A-Del.) Atlantic Richfield Hanford Com- 
pany monthly report, September 1972. Richards, L.M. Atlantic 
Richfield Hanford Co., Richland, WA (United States). 20 Oct 1972. 
40p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Nurnber DE92040133. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Operational information for September 1972 is presented for var- 
ious sections and departments of the Atlantic Richfield Hanford 
Company. 


32903 (ARH-2310-A-Del.) Atlantic Richfield Hanford Com- 
pany monthly report, October 1972. Richards, L.M. Atlantic 
Richfield Hanford Co., Richland, WA (United States). 20 Nov 1972. 
42p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92040134. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Operational information for October 1972 is for various 
sections and departments of the Atlantic Richfield Hanford Com- 
pany. 


32904 (ARH-2311-A-Del.) Atlantic Richfield Hanford Com- 
pany monthly report, November 1972. Richards, L.M. Atlantic 
Richfield Hanford Co., Richland, WA (United States). 20 Dec 1972. 
45p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92040135. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Operational information for November 1972 is presented for vari- 
ous sections and departments of the Atlantic Richfield Hanford 
Company. 


32905 (ARH-2312-A-Del.) Atlantic Richfield Hanford Com- 
pany monthly report, December 1972. Richards, L.M. Atlantic 
Richfield laemaees Co., Richland, WA (United States). 22 Jan 1973. 
43p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92040136. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Operational information for December 1972 is presented for vari- 
ous sections and departments of the Atlantic Richfield Hanford 
Company. 


32906 (DOE/RW-0370) Quarterly report on program cost 
and schedule, third quarter FY 1992. USDOE Office of Civilian 
Radioactive Waste M , Washington, DC (United States). 
[1992]. 25p. Sponsored by USDOE, Washington, DC (United 
States). Source: OSTI (Free of Charge). 

This report is intended to provide a summary of the cost and 
schedule performance for the civilian Radioactive Waste Manage- 
ment Program. Historical and current cost profiles (extracted from 
the DOE Financial information System) are presented for each of 
the major program elements. Also included in this report are the 
program schedule baseline, the status of near-term program mile- 
stones and the status of the Nuclear Waste Fund revenues and 
disbursements. This report includes data through June 1992. 
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Refer also to citation(s) 32859, 32866, 32889, 32891, 32893, 
32894, 32895, 32896, 32897, 32898, 32899, 32900, 32901, 32902, 
32903, 32904, 32905, 32906, 33039, 33041, 33050, 33063, 33068, 
33069, 33072, 33073, 33078, 33081, 33082, 33085, 33093, 33094, 
33096, 33097, 33098, 33101, 33102, 33230, 33231, 33448, 33524, 
33574, 33707, 34212, 34214, 34228, 34622, 34642, 34648, 34652, 
34654, 34655, 34656, 34661, 34664, 34732, 34777, 35475, 35499, 
35500, 35501 


32907 (ANL-92/25) Nuclear Technology Programs semian- 
nual progress report, April—- September 1990. Harmon, J.E. 
(ed.). Argonne National Lab., IL (United States). Jun 1992. 221p. 

by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE93000561. Source: 
OSTI; NTIS; INIS; GPO Dep. 
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This document reports on the work done by the Nuclear Technol- 
ogy Programs of the Chemical Technology Division, Argonne 
National Laboratory, in the period Apri--September 1990. These 
programs involve R&D in three areas: applied physical chemistry, 

ion science and technology, and nuclear waste manage- 
ment. The work in applied physical chemistry _ includes 
investigations into the processes that control the release and trans- 
port of fission products under accident-like conditions in a light 
water reactor, the thermophysical properties of the metal fuel in the 
Integral Fast Reactor, and the properties of selected materials in 
environments simulating those of fusion energy systems. In the 
area of separation science and technology, the bulk of the effort is 
concerned with developing and implementing processes for the re- 
moval and concentration of actinides from waste streams 
contaminated by transuranic elements. In the area of waste man- 
agement, investigations are underway on the performance of 
materials in projected nuclear repository conditions to provide input 
to the licensing of the nation’s high-level waste repositories. 


32908 (CAPE-3034) 224-T Transuranic Waste Storage and 
Assay Facility dangerous waste permit application [Engineer- 
Ing Materials}. Westinghouse Hanford Co., Richland, WA (United 
States). Mar 1992. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DE92018542. Source: OSTI; NTIS; GPO Dep. 

15 35-mm aperture cards. These drawings accompany report no. 
DOE/RL-91-51. 

This report presents drawings related to building modifications of 
the 224-t building (Plutonium scrap storage). 


32909 (CEA-CONF—10974) Radionuclide release from high 
level waste forms under ory conditions in clay or gran- 
ite. Godon, N. (CEA Centre d’Etudes de la Vallee du Rhone, 30 - 
Marcoule (France). Dept. des Procedes de Retraitement); Marples, 
J.A.C.; Lanza, F.; Van Iseghem, P. CEA Centre d’Etudes de la 
Valiee du Rhone, 30 - Marcoule (France). Dept. des Procedes de 


Retraitement. 1990. 15p. (CONF-9009208-: 3. European commu- 
nity conference on radioactive waste management and disposal, 


Luxembourg (Luxembourg), 17-21 Sep 1990). Order Number 
DE93701092. Source: OSTI; NTIS (US Sales Only); INIS. 

The behaviour of both fully active and simulated vitrified high 
level waste (HLW) has been studied under conditions that are likely 
to occur in future repositories in clay and granite. The simulated 
HLW was doped with Cs, Sr, Te and the actinides and the leaching 
of these elements from the glass has been measured together with 
their concentrations in the water of the near-field and their distribu- 
tion between the various components of the repository. The 
diffusion coefficients of several elements in Boom clay has also 
been measured. The results show that the concentrations of Te 
and the actinides in the near-field of a repository will be very low 
and that the actinides will only diffuse very slowly away from the 
vicinity of the glass. 24 refs., 1 figs., 7 tabs. 


32910 (CONF-8904440-1) Characterization of liquid-water 
percolation in tuffs in the unsaturated zone, Yucca Mountain, 
Nye County, Nevada. Kume, J.; Rousseau, J.P. Geological Sur- 
vey, Lakewood, CO (United States). Water Resources Div. [1989]. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract Al08-92NV10874. From F.D. Holland, Jr. North Dakota 
geological survey symposium; Grand Forks, ND (United States); 
14-15 Apr 1989. Order Number DE92019173. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A surface-based borehole investigation currently (1989) is being 
done to characterize liquid-water percolation in tuffs of Miocene 
age in the unsaturated zone beneath Yucca Mountain, Nye County, 
Nevada Active in-situ testing and passive in-situ monitoring will be 
used in this investigation to estimate the present-day liquid-water 
percolation (flux). The unsaturated zone consists of a gently dip- 
ping sequence of fine-grained, densely fractured, and mostly 
welded ash-flow tuffs that are interbedded with fine-grained, slightly 
fractured, non-welded ash-flow and ash-fall tuffs that are partly vit- 
ric and zeolitized near the water table. Primary study objectives are 
to define the water potential field within the unsaturated zone and 
to determine the in-situ bulk permeability and bulk hydrologic prop- 
erties of the unsaturated tuffs. Borehole testing will be done to 
determine the magnitude and spatial distribution of physical and 
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hydrologic properties of the geohydrologic units, and of their water 
potential fields. The study area of this investigation is restricted to 
that part of Yucca Mountain that immediately overlies and is within 
the boundaries of the perimeter drift of a US Department of Energy 
proposed mined, geologic, high-level radioactive-waste repository. 
Vertically, the study area extends from near the surface of Yucca 
Mountain to the underlying water table, about 500 to 750 meters 
below the ground surface. The average distance between the pro- 
posed repository and the underlying water table is about 205 
meters. 


32911 (CONF-920307-89) Does localized recharge occur at 
a discharge area within the ground-water flow system of 
Yucca Mountain, Nevada?. Czarnecki, J.B. (Geological Survey, 
Denver, CO (United States)); Kroitoru, L.; Ronen, D.; Magaritz, M. 
Geological Survey, Denver, CO (United States). [1992]. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
Al08-92NV10874. From Waste management '92; Tucson, AZ 
(United States); 1-5 Mar 1992. Order Number DE92040807. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Studies done in 1984, at a central site on Franklin Lake playa 
(also known as Alkali Flat, a major discharge area of the ground- 
water flow system that includes Yucca Mountain, Nevada, the 
potential site of a high-level nuclear-waste repository) yield limited 
hydraulic-head and hydrochemical data from a 3-piezometer nest 
which indicated a slightly downward hydraulic gradient (—0.02) and 
decreasing concentration of dissolved solids with increasing depth. 
Hydraulic-head measurements in June, 1989 made at the piezome- 
ter nest showed a substantially larger downward gradient (—0.10) 
and a 0. 83—meter higher water level in the shallowest piezometer 
(3.29 meters deep), indicating the possibility of localized recharge. 
during the period of September-November, 1989, a multilevel sam- 
pler was used to obtain detailed hydrochemical profiles of the 
uppermost 1. 5 m of the saturated zone. 


32912 (CONF-920849-1) Technical data management at 
the Yucca Mountain Site Characterization Project. Statler, J. 
(Science Applications International Corp., Las Vegas, NV (United 
States)); Newbury, C.M.; Heitland, G.W. Science Applications Inter- 
national Corp., Las Vegas, NV (United States). [1992]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO8-87NV10576. From 16. annual Nuclear Information 
and Records Management Association symposium: shared infor- 
mation - golden gateway to progress; San Francisco, CA (United 
States); 30 Aug - 2 sep 1992. Order Number DE92018115. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy/Office of Civilian Radioactive waste 
Management (DOE/OCRWM) is responsible for the characteriza- 
tion of Yucca Mountain, Nevada, to determine its potential as a site 
of a high-level radioactive waste repository. The characterization of 
Yucca Mountain encompasses many diverse investigations, both 
onsite and in laboratories across the country. Investigations are be- 
ing conducted of the geology, hydrology, mineralogy, paleoclimate, 
geotechnical properties, and archeology of the area, to name a 
few. Effective program management requires that data from site in- 
vestigations be processed, interpreted and disseminated in a timely 
manner to support model development and validation, repository 
design, and performance assessment. The Program must also 
meet regulatory requirements for making the technical data acces- 
sible to a variety of external users throughout the life of the 
Project. Finally, the DOE/OCRWM must make available the data or 
its description and access location available for use in support of 
the license application and supporting documentation. To accom- 
plish these objectives, scientific and engineering data, generated 
by site characterization activities, and technical data, generated by 
environmental and socioeconomic impact assessment activities, 
must be systematically identified, cataloged, stored and dissemi- 
nated in a controlled manner. 

32913 (CONF-920905-21) Historical overview of domestic 
nuclear fuel shipments in the United States. Pope, R.B. 
(Oak Ridge National Lab., TN (United States)); Wankerl, M.W.; 
Hamberger, C.R.; Schmid, S.P. Oak Ridge National Lab., TN 
(United States). [1992]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 10. 





international symposium on the packaging and transportation of ra- 
dioactive materials: PATRAM '92; Yokohama (Japan); 13-18 Sep 
1992. Order Number DE92041303. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The information in this paper summarizes historical data on 
spent nuclear fuel shipments in the United States (US) from the 
period from 1964 to 1991. Information on shipments has been de- 
veloped to establish a basis for developing a transportation system 
in the US for initiating shipments of spent nuclear fuel beginning in 
1998. The paper shows that approximately 2700 power reactor 
spent nuclear fuel rail and truck casks have been shipped within 
the US during the past 28 years. In total, approximately 2000 met- 
ric tonnes of uranium (MTU) have been shipped to date, which 
compares with projected shipping rates of from 3000 to greater 
than 6000 MM per year when the US Civilian Radioactive Waste 
Management System is in full operation. 


32914 (DOE/EA-0487) Dewatering and RCRA partial clo- 
sure action on solar evaporation ponds, Rocky Flats Plant, 
Golden, Colorado: Environmental Assessment. USDOE Rocky 
Flats Office, Gokien, CO (United States(. Jun 1991. 26p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE92019441. Source: OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy (DOE) has prepared an Environmental 
Assessment (DOE/EA-0487) on its proposal to partially close five 
solar evaporation ponds at the Rocky Flats Plant (RFP) pursuant 
to the requirements of the Resource Conservation and Recovery 
Act (RCRA). This proposal would be known as a RCRA partial clo- 
sure and would be accomplished by dewatering the ponds, where 
necessary, and converting any remaining sludge or evaporator 
concentrate to a solid wasteform (pondcrete and saltcrete). The 
pond sites would be stabilized to prevent erosion or other distur- 
bance to the soil and to prevent infiltration of rain or snowmelt. The 
solid wasteform would be tra Offsite for disposal. The five 
solar ponds (designated 207-A, 207-B (north, center, and south), 
and 207-C), are the only solar evaporation ponds that exist at the 
RFP. A finding of no significant impact is included. 


32915 (DOE/EA-0692) Retrieval and re-storage of 

storage area waste at the idaho National Engineer- 
ing Laboratory: Environmental assessment. USDOE Office of 
Environmental Restoration and Waste Management, Washington, 
DC (United States). May 1992. 62p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE93000401. Source: 
OSTI; NTIS; GPO Dep. 

The US Department of Energy (DOE) has prepared this environ- 
mental assessment (EA) to identify and evaluate the environmental 
consequences of retrieving and re-storing waste at the Transuranic 
Storage Area (TSA) within the Radioactive Waste Management 
Complex (RWMC) at the Idaho National Engineering Laboratory 
(INEL). Approximately 95% of the TSA waste is contaminated with 
chemically hazardous/toxic constituents and is termed “mixed” 
waste. It is conservatively estimated, based on previous waste re- 
trieval and container deterioration studies, that up to 10% of the 
waste containers may be breached. The proposed action is to re- 
trieve and re-store TSA waste at the INEL’s RWMC. The purpose 
of the proposed action is to: (1) prevent or delay possible deterio- 
ration of TSA waste containers to decrease the pr of future 
environmental contamination; and (2) bring the TSA waste storage 
facilities into iance with the Resource Conservation and Re- 
covery Act (RCRA) and the State of Idaho's Hazardous Waste 
Management Act (HWMA) requirements. Other alternatives include: 
(1) No Action; (2) Retrieval Without an Enclosure; (3) Storage 
Without an Enclosure; and (4) Retrieval but Transportation and 
Storage Elsewhere. The environmental impacts of proposed ac- 
tions and alternatives are discussed. 


32916 (DOE/ID/12584—97) Technology needs assessment: 
Evaluation of the molten salt oxidation process technology. 
Chem-Nuclear Geotech, Inc., Grand Junction, CO (United States). 
24 Jan 1992. 69p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-861D12584. (GJPO—105). Order Num- 
ber DE92040889. Source: OSTI; NTIS; INIS; GPO Dep. 

Molten salt oxidation (MSO) is a potential treatment technology 
for numerous US DOE waste forms. This report is a baseline eval- 
uation of MSO technology (as developed by Energy Technology 


Engineering Center and Rockwell International) to establish its 
present and potential readiness to treat DOE wastes, particularly 
mixed wastes. Much of the information in this report was derived 
from a peer review meeting in Woodland Hills, California, on 
November 12-14, 1991. The panel members and other participants 
provided expertise in treatment technologies, DOE's waste prob- 
lems, safety and systems analyses, and regulatory and public 
issues and concerns. The basic concept of MSO is to introduce 
wastes and air into a bed of molten salt, oxidize organic wastes in 
the molten salt, use the heat of oxidation to keep the salt molten, 
retain metals and radionuclides within the salt melt, and remove 
the salt for disposal or for processing and recycling. Sodium 
carbonate, or sodium carbonate mixed with other salts (e.g., potas- 
sium carbonate or NaCl) is typical of the salts used as the melt. 
The most common operating temperatures are 900 to 1000 C, and 
the feed stocks may be gases, solids, organic liquids, aqueous 
solutions, or slurries. The molten salt acts as catalyst for the oxida- 
tion reactions; enhances organic destruction; helps 
retain ash and soot; and helps capture/react with heavy metals, ra- 
dionuclides, and acid gases. MSO, used as a primary or secondary 
treatment system, acts as an acid gas scrubber and requires a 
particulate treatment system to clean the off gas. As part of evalua- 
tion process, the Peer Review Panel examined MSO as a 
treatment technology for specific waste groups. The Peer Review 
Panel concluded that the MSO process could potentially treat a va- 
riety of DOE wastes, particularly the mixed and hazardous wastes. 
Advantages and disadvantages of MSO over incineration are iden- 
tified. The formation of an MSO task force is recommended. 


32917 (DOE/MWIP—1) An assessment of off-gas treatment 
technologies for application to thermal treatment of Depart- 
ment of wastes. Dalton, J.D. (Science Applications 
International Corp., idaho Falls, ID (United States)); Gillins, R.L.; 


Harris, T.L.; Wollerman, A.L. Oak Ridge National Lab., TN (United 
States). Sep 1992. 177p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. (ORNL/M-2323). 
Order Number DE92041364. Source: OSTI; NTIS; INIS; GPO Dep. 


The purpose of this report is to describe available air pollution 
control technologies for pollutants generated by thermal treatment 
of DOE wastes. A basic process for selecting air pollution control 
devices is summarized. Types of air pollutants ‘ed by ther- 
mal treatment units are described, as well as the factors that 
influence the types and quantities of pollutants generated. This re- 
port also reviews applicable regulatory emission requirements. A 
listing of available and emerging air pollution control technologies 
and a brief introduction to the basic engineering principles involved 
in collecting each of the pollutants are presented. Section 7 of this 
report contains two types of evaluations for air pollution control de- 
vices. First, comparative evaluations of individual technologies are 
presented, based upon criteria generally relevant to DOE facilities. 
Using this evaluation system, the spray dryer absorber received the 
highest rating for acid-gas removal; high-efficiency particulate air 
(HEPA) filters received the highest rating for particulate removal; 
activated carbon adsorption received the highest rating for the 
removal of both toxic metals and residual hydrocarbons; and selec- 
tive catalytic reduction received the highest rating for nitrogen oxide 
abatement. Also evaluated in Sect. 7 is the expected performance 
of different types of pollution control systems on two hypothetical 
waste streams. The waste streams were defined based upon typi- 
cal DOE wastes and thermal treatment technologies. Section 8 
presents conclusions for this report. Two appendixes are included 
with this report. The first appendix contains a brief description of all 
the technologies evaluated and the second lists of some of the 
vendors for each of the technologies that was evaluated. 


32918 (DOE/RL-91-51) 224-T Transuranic Waste Storage 
and Assay Facility waste It application. West- 
inghouse Hanford Co., Richland, WA (United States). 22 Jun 1992. 
481p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-87RL10930. Order Number DE92018543. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Engineering drawings for this project are identified as CAPE- 
3034. Inquiries may be directed to: Office of Scientific and 
Technical Information, P.O. Box 62, Oak Ridge, TN 37831. 
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Westinghouse Hanford Company is a major contractor to the US 

nt of Energy Richland Field Office and serves as cooper- 

ator of the 224-T Transuranic Waste Storage and Assay Facility, 
the storage unit addressed in this permit application. At the time of 
submission of this portion of the Hanford Facility. Dangerous 
Waste Permit Application covering the 224-T Transuranic Waste 
Storage and Assay Facility, many issues identified in comments to 
the draft Hanford Facility Dangerous Waste Permit remain unre- 
solved. This permit application reflects the positions taken by the 
US Department of Energy, Company on the draft Hanford Facility 
Dangerous Waste Permit and may not be read to conflict with 
those comments. The 224-T Transuranic Waste Storage and Assay 
Facility Dangerous Waste Permit Application (Revision 0) consists 
of both a Part A and Part B permit application. An explanation of 
the Part A revisions associated with this unit, including the Part A 
revision currently in effect, is provided at the beginning of the Part 
A section. The Part B consists of 15 chapters addressing the orga- 
nization and content of the Part B Checklist prepared by the 
Washington State Department of Ecology (Ecology 1987). The 
224-T Transuranic Waste Storage and Assay Facility Dangerous 


Waste Permit Application contains information current as of March 
1, 1992. 


32919 (DOE/RL/11946-2-Vol.2) Conceptual design for the 
Waste Receiving And Processing facility Module 2A: Volume 2, 
Project cost estimate. United Engineers and Constructors, Inc., 
Englewood, CO (United States). Western Operations. Jul 1992. 
156p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-91RL11946. Order Number DE92019842. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Engineering drawings for this project are identified as CAPE- 
3035. Inquiries may be directed to: Office of Scientific and 
Technical information, P.O. Box 62, Oak Ridge, TN 37831. 

This Conceptual Design Report (CDR) for the Waste Receiving 
and Processing (WRAP) Module 2A facility. The mission of the 
WRAP Module 2A facility is to receive, process, package, certify, 
and ship for permanent burial at the Hanford site disposal facilities 
those contact handled (CH) low-level radioactive mixed wastes 
(LLMW) that: (1) are currently in retrievable storage at the Hanford 
Central Waste Complex (HCWC) awaiting a treatment capability to 
permit permanent disposal compliant with the Land Disposal Re- 
Strictions and; (2) are forecasted to be generated over the next 30 
years. This volume provides the detailed cost estimate for the 
WRAP 2A facility. Included in this volume is the project construc- 
tion schedule. 


32920 (DOE/RW-0253-Rev.3) Office of Civilian Radioactive 
Waste ent Program Cost and Schedule Baseline: 
Revision 3. USDOE Office of Civilian Radioactive Waste Manage- 
ment, Washington, DC (United States). Sep 1992. 53p. Sponsored 
by USDOE, Washington, DC (United States). Source: OSTI (Free 
of Charge); INIS. 

The purpose of this document is to establish quantitative expres- 
sions of proposed costs and schedule to serve as a basis for 
measurement of program performance. It identifies the components 
of the Program Cost and Schedule Baseline (PCSB) that will be 
subject to change control by the Executive (Level 0) and Program 
(Level 1) Change Control Boards (CCBS) and establishes their 
baseline values. This document also details PCSB reporting, moni- 
toring, and corrective action requirements. The Program technical 
baseline contained in the Waste Management System Description 
(WMSD), the Waste Management System Requirements (WMSR), 
and the Physical System Requirements documents provide the 
technical basis for the PCSB. Changes to the PCSB will be ap- 
proved by the Pregrain Change Control Board (PCCB)In addition to 
the PCCB, the Energy System Acquisition Advisory Board Baseline 
CCB (ESAAB BCCB) will perform control functions relating to Total 
Project Cost (TPC) and major schedule milestones for the Yucca 
Mountain Site Characterization Project and the Monitored Retriev- 
able Storage (MRS) Project. 


32921 (DOE/RW—0335P(1992)) Annual report to Congress. 
USDOE Office of Civilian Radioactive Waste Management, Wash- 
ington, DC (United States). Mar 1992. 90p. Sponsored by USDOE, 
Washington, DC (United States). Source: OSTI (Free of Charge). 
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This is the eighth annual report submitted ‘by the Office of Civil- 
ian Radioactive Waste Management (OCRWM) to Congress. It 
covers activities and expenditures during Fiscal Year 1991, which 
ended September 30, 1991. Chapter 1 of this report describes 
OCRWNM's mission and objectives. Chapters 2 through 8 cover the 
following topics: earning public trust and confidence; geological 
disposal; monitored retrieval storage; transportation; systems inte- 
gration and regulatory compliance; international programs; and 
program management. Financial statements for the Nuclear Waste 
Fund are presented in Chapter 9. 


32922 (EGG-GEO-10329) FLAME: A finite element com- 
puter code for contaminant n variably-saturated 
media. Baca, R.G.; Magnuson, S.0. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). Jun 1992. 52p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-761D01570. 
Order Number DE92019760. Source: OSTI; NTIS; INIS; GPO Dep. 

A numerical model was developed for use in performance as- 
sessment studies at the INEL. The numerical model referred to as 
the FLAME computer code, is designed to simulate subsurface 
contaminant transport in a variably-saturated media. The code can 
be applied to model two-dimensional contaminant transport in an 
and site vadose zone or in an unconfined aquifer. In addition, the 
code has the capability to describe transport processes in a porous 
media with discrete fractures. This report presents the following: 
description of the conceptual framework and mathematical theory, 
derivations of the finite element techniques and algorithms, compu- 
tational examples that illustrate the capability of the code, and 
input instructions for the general use of the code. The development 
of the FLAME computer code is aimed at providing environmental 
scientists at the INEL with a predictive tool for the subsurface wa- 
ter pathway. This numerical model is expected to be widely used in 
performance assessments for: (1) the Remedial Investigation’ 
Feasibility Study process and (2) compliance studies required by 
the US Department of energy Order 5820.2A. 


32923 (EGG-GEO-10368) Independent validation testing of 
the FLAME computer code, Version 1.0. Martian, P. (Washington 
State Univ., Pullman, WA (United States). Dept. of Mechanical and 
Materials Engineering); Chung, J.N. EG and G Idaho, Inc., Idaho 
Falls, ID (United States); Washington State Univ., Pullman, WA 
(United States). Dept. of Mechanical and Materials Engineering. Jul 
1992. 30p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-76ID01570. Order Number 
DE92019691. Source: OSTI; NTIS; INIS; GPO Dep. 

Independent testing of the FLAME computer code, Version 1.0, 
was conducted to determine if the code is ready for use in hydro- 
logical and environmental studies at Department of Energy sites. 
This report describes the technical basis, approach, and results of 
this testing. Validation tests, (i.e., tests which compare field data to 
the computer generated solutions) were used to determine the op- 
erational status of the FLAME computer code and were done on a 
qualitative basis through graphical comparisons of the experimental 
and numerical data. These tests were specifically designed to 
check: (1) correctness of the FORTRAN coding, (2) computational 
accuracy, and (3) suitability to simulating actual hydrologic condi- 
tions. This testing was performed using a structured evaluation 
protocol which consisted of: (1) independent applications, and (2) 
graduated difficulty of test cases. Three tests ranging in complexity 
from simple one-dimensional steady-state flow field problems under 
near-saturated conditions to two-dimensional transient flow prob- 
lems with very dry initial conditions. 


32924 (EGG-ME-10324) Conceptual design report for the 
project to install leak detection in FAST-FT-534/548/549. Gal- 
loway, K.J. EG and G Idaho, Inc., Idaho Falls, ID (United States). 
Jul 1992. 64p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-761D01570. Order Number 
DE92019759. Source: OSTI; NTIS; INIS; GPO Dep. 

This report provides conceptual designs and design recommen- 
dations for installing secondary containment and leak detection 
systems for three sumps at the Fluorinel and Storage Facility 
(FAST), CPP-666. The FAST facility is located at the Idaho Chemi- 
cal Processing Plant (ICPP) at the Idaho National Engineering 
Laboratory (INEL). The three sumps receive various materials from 





the FAST water treatment process. This project involves sump up- 
grades to meet appropriate environmental requirements. The steps 
include: providing sump modifications or designs for the installation 
of leak chases and/or leakage accumulation, coating the sump 
concrete with a chemical resistant sealant (except for sump VES- 
FT-534 which is already lined with stainless Steel) to act as 
secondary containment, lining the sumps with a primary contain- 
ment system, and providing a means to detect and remove primary 
containment leakage that may occur. 


32925 (EGG-WMO-10244-App.A) Mixed and Low-Level 


Waste Treatment Facility pr A, Environmental 
and regulatory planning and documentation: Draft. EG and G 
Idaho, Inc., Idaho Falls, ID (United States). Apr 1992. 135p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-761D01570. Order Number DE92019852. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Mixed and low-level wastes generated at the Idaho National En- 
gineering Laboratory (INEL) are required to be managed according 
to applicable State and Federal regulations, and Department of En- 
ergy Orders that provide for the protection of human health and the 
environment. The Mixed and Low-Level Waste Treatment Facility 
Project was chartered in 1991, by the Department of Energy to 
provide treatment capability for these mixed and low-level waste 
streams. The first project task consisted of conducting engineering 
studies to identify the waste streams, their potential treatment 
strategies, and the requirements that would be imposed on the 
waste streams and the facilities used to process them. This report, 
Appendix A, Environmental & Regulatory Planning & Documenta- 
tion, identifies the regulatory requirements that would be imposed 
on the operation or construction of a facility designed to process 
the INEL’s waste streams. These requirements are contained in 
five reports that discuss the following topics: (1) an environmental 
compliance plan and schedule, (2) National Environmental Policy 
Act requirements, (3) preliminary siting requirements, (4) regulatory 
justification for the project, and (5) health and safety criteria. 


32926 (EGG-WMO-10244-App.B-Pt.1) Mixed and Low-Level 
Treatment Facility Project: Appendix B, Waste stream engl 
neering files, Part 1, Mixed waste streams. EG and G Idaho, 
Inc., Idaho Falls, ID (United States). Apr 1992. 253p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. Order Number DE92019853. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This appendix contains the mixed and low-level waste engineer- 
ing design files (EDFS) documenting each low-level and mixed 
waste stream investigated during preengineering studies for Mixed 
and Low-Level Waste Treatment Facility Project. The EDFs provide 
background information on mixed and low-level waste generated at 
the Idaho National Engineering Laboratory. They identify, charac- 
terize, and provide treatment strategies for the waste streams. 
Mixed waste is waste containing both radioactive and hazardous 
components as defined by the Atomic Energy Act and the Re- 
source Conservation and Recovery Act, respectively. Low-level 
waste is waste that contains radioactivity and is not classified as 
high-level waste, transuranic waste, spent nuclear fuel, or 110(2) 
byproduct material as defined by DOE 5820.2A. Test specimens of 
fissionable material irradiated for research and development only, 
and not for the production of power or plutonium, may be classified 
as low-level waste, provided the concentration of transuranic is less 
than 100 nCi/g. This appendix is a tool that clarifies presentation 
format for the EDFS. The EDFs contain waste stream characteriza- 
tion data and potential treatment strategies that will facilitate 
system tradeoff studies and conceptual design development. A to- 
tal of 43 mixed waste and 55 low-level waste EDFs are provided. 


32927 (EGG-WMO-10244-App.B-Pt.2) Mixed and Low-Level 
Waste Treatment Facility Project: Appendix B, Waste stream 
engineering files: Part 2, Low-level waste streams. EG and G 
Idaho, Inc., Idaho Falls, ID (United States). Apr 1992. 269p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-761D01570. Order Number DE92019854. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Mixed and low-level wastes generated at the Idaho National En- 
gineering Laboratory (INEL) are required to be managed according 
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to applicable State and Federal regulations, and Department of En- 
ergy Orders that provide for the protection of human health and the 
environment. The Mixed and Low-Level Waste Treatment Facility 
Project was chartered in 1991, by the Department of Energy to 
provide treatment capability for these mixed and low-level waste 


documents those studies so the project can continue with an eva 
uation of programmatic options, system tradeoff studies, 
conceptual design phase of the project. This report, 

comprises the engineering design files for this project study. T 
engineering design files document each waste steam, its character- 
istics, and identified treatment strategies. 


(EGG-WMO-10244-Vol.1-Vol.2) Mixed and Low-Level 


mary: Draft. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). Apr 1992. 91p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC07-761D01570. Order 
Number DE92019612. Source: OSTI; NTIS; INIS; GPO Dep. 
Mixed and low-level wastes generated at the Idaho National En- 
gineering Laboratory (INEL) are required to be managed according 
to applicable State and Federal regulations, and Department of En- 
ergy Orders that provide for the protection of human health and the 
environment. The Mixed and Low-Level Waste Treatment Facility 
Project was chartered in 1991, by the Department of Energy to 
provide treatment capability for these mixed and low-level waste 
streams. The first project task consisted of conducting engineering 
studies to identify the waste streams, their potential treatment 
strategies, and the requirements that would be imposed on the 
waste streams and the facilities used to process them. The engi- 
neering studies, initiated in July 1991, identified 37 mixed waste 
streams, and 55 low-level waste streams. This report documents 
the waste stream information and potential treatment strategies, as 


well as the regulatory requirements for the Department of Energy- 


owned treatment facility option. The total report three 
volumes and two appendices. This report consists of Volume 1, 
which explains the overall program mission, the guiding assump- 
tions for the engineering studies, and summarizes the waste 
stream and regulatory information, and Volume 2, the Waste 
Stream Technical Summary which, s the studies con- 
ducted to identify the INEL’s waste streams and their potential 
treatment strategies. 


32929 (EGG-WMO-10244-Vol.3) Mixed and low-level waste 
treatment facility project: Volume 3, Waste treatment technolo- 
gles (Draft). EG and G Idaho, Inc., idaho Falls, ID (United States). 
Apr 1992. 244p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-761D01570. Order Number 
DE92019851. Source: OSTI; NTIS; INIS; GPO Dep. 

The technology information provided in this report is only the first 
step toward the identification and selection of process systems that 
may be recommended for a proposed mixed and low-level waste 
treatment facility. More specific information on each technology will 
be required to conduct the system and equi tradeoff studies 
that will follow these preengineering studies. For example, capac- 
ity, maintainability, reliability, cost, applicability to waste 
streams, and technology availability must be further defined. This 
report does not currently contain all needed information; however, 
all major technologies considered to be potentially applicable to the 
treatment of mixed and low-level waste are identified and de- 
scribed herein. Future reports will seek to improve the depth of 
information on technologies. 


32930 (EGG-WTD-10325) ISV development 
plan for buried waste. Nickelson, D.F. (EG and G Idaho, Inc., 
Idaho Falls, ID (United States)); Callow, R.A.; Luey, J.K. EG and G 
Idaho, Inc., Idaho Falls, ID (United States). Jul 1992. 81p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-761D01570. Order Number DE92019687. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report identifies the main technical issues facing the in situ 
vitrification (ISV) application to buried waste, and presents a plan 
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showing the top-level schedule and projected resources needed to 
develop and demonstrate the technology for meeting Environmen- 
tal Restoration Department (ERD) needs. The plan also proposes a 
model strategy for the technology transfer from the Department of 
Energy's Office of Tec Development (DOE-OTD) to the Of- 
fice of Environmental Restoration (DOE-ER) as the technology 
proceeds from issues resolution (development) to demonstration 
and remedial readiness. Implementation of the plan would require 
$34,91 1K in total funding to be spread in the years FY-93 through 
FY-98. Of this amount, $10,183K is planned to be funded by DOE- 
OTD through the ISV Integrated Program. The remaining amount, 
$24,728K, is recommended to be split between the Department of 
Energy (DOE) Office of Technology Development ($6,670K) and 
DOE Office of Environmental Restoration ($18,058K). 


32931 (ENEA-RTI-NUCL-91-02) Tank furnace for continu- 
ous vitrification of high radioactive liquid wastes. Moroni, V.; 
Nannicini, R.; Bertelli, S.; Dell’igna, R. ENEA, Ispra (Italy). Area 
Nucleare. 1991. 32p. (in Italian). Order Number DE93712192. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The "Tank Furnace’ and its running are described for the direct 
and continuous vitrification of the high radioactive liquid wastes 
with reference to PETRA experimental infrastructure. A feeding 
system is also described in order to be fit for liquids, as well as, for 
solids with a low moisture content. In addition the concept of the 
‘tank furnace’ can be considered suitable for application to small 
scale plants like PETRA. Lastly possible remote handling and 
maintenance solutions have been given both for the kiln and for 
the feeding system separately. 


32932 (EUR-13592) Management of tritium contaminated 
wastes national strategies and practices at some European 
countries, USA and Canada. Mannone, F. (Commission of the 
European Communities, Ispra (Italy). Joint Research Centre). Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1992. 105p. Source: OSTI; NTIS (US Sales Only); INIS. 

The European Tritium Handling Experiment Laboratory (ETHEL) 
is the Commission of European Communities facility designed for 
handling multigram quantities of tritium for safety inherent R and D 
purposes. Tritium contamined wastes in gaseous, liquid and solid 
forms will be generated in ETHEL during the experiments as well 
as during the maintenance operations. All such wastes must be 
adequately managed under the safest operating conditions to mini- 
mize the releases of tritium to the environment and the consequent 
radiological risks to workers and general population. This safety re- 
quirement can be met by carefully defining strategies and practices 
to be applied for the safe management of these wastes. To this 
end an adequate background information must be collected which 
is the intent of this report. Through an exhaustive literature survey 
current strategies and practices applied in Europe, USA and 
Canada for managing tritiated wastes from specific tritium handling 
laboratories and plant have been assessed. For some countries, 
where only tritium bearing wastes simultaneously contaminated 
with nuclear fission products are generated, the attention has been 
focused on the strategies and practices currently applied for man- 
aging fission wastes. Operational criteria for waste collection, 
sorting, classification, conditioning and packaging as well as ac- 
ceptance criteria for their storage or disposal have been identified. 
Waste storage or disposal options already applied in various coun- 
tries or still being investigated in terms of safety have also been 
considered. Even if the radwaste management strategy is submit- 
ted to a nearly continuing process of review, some general 
comments resulting from the assessment of the present waste 
management scenario are presented. 60 refs., 16 figs., 13 tabs. 


32933 (EUR-13609) Investigation of the long-term behav- 
jour of HLW gless under conditions relevant to final storage. 
Characterization of radioactive waste forms. A series of final 
reports (1985-1989). Roggendorf, H. (Fraunhofer-institut fuer 
Silicatforschung (ISC), Wuerzburg (Germany)); Sebastian, K.; Con- 
radt, R.; Ostertag, R. Commission of the European Communities, 
Luxembourg (Luxembourg). 1992. 8ip. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A theoretical study based on a broad set of corrosion data with 
different glasses and different corroding agents showed that all 
high-level radioactive wastes glasses corrode according to very 
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similar patterns. The main mechanisms can be summarized as fol- 
low: 1 The glass is submitted to a network dissolution process 
(leaching) responsible for almost the total corrosion progress. 2 As 
long as an accumulation of reaction products in the solution is 
avoided, the network dissolution rate has an initial value r sub 0 
which is a function of the individual glass composition and of the 
activities of the corresponding species in solution. 3 The dissolution 
rate slows down with the increasing amounts of accumulated reac- 
tion products and finally reaches a long term rate r sub oo . 4 
Reaction products (eventually involving components of the attack- 
ing solution) form layers on top of the residual glass. 5 The reaction 
products layers in many cases act as transport barriers and reduce 
a further corrosion. 6 The surface zone of the residual glass is al- 
tered by ion exchange processes. 5 refs., 20 figs., 16 tabs. 


32934 (EUR-13613) Radloactive SON 68 18 17 L1C2A2Z1 
glass Interaction with environmental materials. Investigation of 
Irradiation damage in glass specimens by thermolumines- 
cence. Godon, N. (CEA Etablissement de la Vallee du Rhone, 30 - 
Bagnols-sur-Ceze (France)); Andriambololona, Z.; Mestre, J.P.; 
Vernaz, E.; Mueller, P.; Schvoerer, M.; Jacquet-Francillon, N. Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1992. 208p. Contract Fl1W/0180-F. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This paper is divided into two parts. Part A: Radioactive doped 
glass with 2°7Np and 2°®Pu (R717 glass) was leached in contact 
with different environmental materials: smectite, illite, bentonite, 
sand, granite, Boom clay and French salt. The corrosion test 
results confirmed the significant role of these materials in glass al- 
teration. The best results were obtained with bentonite, which not 
only limited glass corrosion by supplying silicon to the solution, but 
also reduced the quantity of actinides in solution by fixing them on 
clay folia. Granite and sand did not result in increased corrosion 
compared with double- distilled water: the actinide retention factor 
in the alteration film formed in contact with these materials was not 
lower than in double distilled water, and they appear better suited 
for fixing *°°Pu and Am. The poorest results were obtained with 
Boom clay, not only because of increase glass corrosion but also 
because of the presence of humic acids and organic compounds 
that lead to the formation of complexes maintaining a large fraction 
of the actinides in solution. Bench-scale experiments showed that 
glass is only slightly altered in salt and granite media provided they 
are not implemented with a clay engineered barrier of the type 
used in these performing tests. A very small amount of clay in the 
granite is sufficient to result in significantly higher corrosion. Part B: 
Physical radiation effects in radioactive waste glasses was investi- 
gated by means of thermoluminescence (TL). After a description of 
radiation damage and the TL properties of a glass, the report dis- 
cusses the detection and description of a radiation damage. A 
radiation damage mechanism based on irradiation-induced dis- 
placement of oxygen atoms is proposed and partial reversibility is 
demonstrated. 


32935 (EUR-13844) Near-field concepts for disposal of ra- 
dioactive waste in a clay formation. De Bruyn, D. (Centre 
d’Etude de l’Energie Nucleaire, Mol (Belgium)); Fonteyne, F.; 
Marivoet, J.; Monsecour, M.; Noynaert, L.; Put, M.; Voickaert, G. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1992. 132p. Contract Fl1W/0145. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The aim of this study is to develop backfilling concepts in under- 
ground facilities for high-level radioactive waste disposal in host 
clays. It is necessary to check near-field effects such thermal, 
thermo-mechanical, hydrological, chemical and high radiation 
fields. The work program is divided in the following steps: Study of 
materials which can be used in a high-level radioactive waste 
repository (clays, vitrified waste glass, sulfate resistant concretes, 
hastelloys, carbon steels, titanium base alloys) and ability to atten- 
uate near-field effects (heat release, leaching, corrosion resistance, 
radiations, wetting, ...). Study of selected representative emplace- 
ments configurations of high-level radioactive waste repositories 
and selection of appropriate materials before site approval. A pro- 
gram called TEMPPRES is now available to simulate temperature, 
pore-water pressure and stresses around heating sources in clay 
host rock. Another computer code called SOURCE is developed to 





approximate the pore water pressure response at digging and 
drilling works performed in a isotropic medium where the pore fluid 
flow can be related to the pore water pressure by Darcy’s law. 39 
Refs., 51 Figs., 18 Tabs. 


32936 (EUR-13868) Experimental study on the detection 
of free fluids and gases in waste by acoustic meth- 
ods. Eisenbiaetter, J. (Battelie-institut e.V., Frankfurt am Main 
(Germany)); Schaefer, P.; Weib, R. Commission of the European 
Communities, Luxembourg (Luxembourg). 1992. 74p. Contract 
Fl1W/0227-D. Source: OSTI; NTIS (US Sales Only); INIS. 

The objective of the project was to evaluate the potential and the 
limits of various nondestructive methods for testing the contents of 
200-litre drums filled with radioactive waste. The following test prob- 
lems were to be studied: 1. Detection of free water on the surface 
of the waste matrix (concrete); 2. Determination of the waste ma- 
trix level; 3. Determination of internal gas pressure. The following 
methods were found to be suitable: For Test problem 1: Measure- 
ment of Lamb wave attenuation, Acoustic impedance measurement 
(AIM) and Analysis of swash sound; For Test problem 2: Acoustic 
impedance measurement (AIM) and Measurement of Lamb wave 
attenuation; For Test problem 3: A method of pressure compensa- 
tion and Analysis of cover resonances after striking the cover. It 
was not possible, however, to detect the concrete level by localisa- 
tion of friction points using acoustic emission methods. 53 figs. 


32937 (EUR-13874) Evaluation of non-destructive methods 
for quality checking of vitrified high-level waste. Huddleston, J. 
(UKAEA Harwell Lab. (United Kingdom). Nuclear Physics and In- 
strumentation Div.); Hutchinson, G.; Metcalfe, B.; Mossop, J.R.; 
Taylor, B.L.; Wilkins, C.G. Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1992. Contract 


Fl1W-0036-UK. Source: OSTI; NTIS (US Sales Only); INIS. 

Emission and transmission tomography and X-ray absorptiometry 
have been performed on a container of vitrified high-level radioac- 
tive wastes produced by the Fingal process in 1966. The glass 
weighed 40 to 50 kg and when produced contained 10'4 Bq of 


Beta/Gamma activity. The studies have been carried out without 
recourse to specialized high-activity handling facilities. Measure- 
ments were carried out by lowering the glass from a shielded 
container, through a measurement collar, into one of the original 
storage holes in the floor of the Fingal plant. The tomograph 
showed clearly various artefacts in the glass but no cracks or voids 
were observed within the resolution of the method (0.5 to 1 mm). 
Emission computed tomography used a Nal detector with a nomi- 
nal diameter and depth of 50 mm. For transmission tomography a 
Cobalt 60 source was used for inactive sample and a Cesium 137 
source for active sample. The X-rays absorptiometry measure- 
ments were made using a 160 kv tube with a high resolution Ge 
semiconductor detector. They showed the presence of about 7% 
uranium (determined from the magnitude of its K-absorption edge). 
The resulting strong absorption of X-rays limited the measurements 
that could be made. 9 refs., 18 figs. 


32938 (EUR-13884) Sempling methods and  non- 
destructive examination techniques for large radioactive waste 
pa Green, T.H. (UKAEA Atomic Energy Establishment, 
Winfrith (United Kingdom)); Smith, D.L.; Burgoyne, K.E.; Maxwell, 
D.J.; Norris, G.H.; Billington, D.M.; Pipe, R.G.; Smith, J.E.; Inman, 
C.M. Commission of the European Communities, Luxembourg 
(Luxembourg). 1992. 65p. Contract FI1W-0223. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Progress is reported on work undertaken to evaluate quality 
checking methods for radioactive wastes. A sampling rig was 
designed, fabricated and used to develop techniques for the de- 
structive sampling of cemented simulant waste using remotely 
operated equipment. An engineered system for the containment of 
cooling water was designed and manufactured and successfully 
demonstrated with the drum and coring equipment mounted in both 
vertical and horizontal orientations. The preferred in-cell orientation 
was found to be with the drum and coring machinery mounted in a 
horizontal position. Small powdered samples can be taken from ce- 
mented homogeneous waste cores using a hollow drill/vacuum 
section technique with the preferred subsampling technique being 
to discard the outer 10 mm layer to obtain a representative sample 
of the cement core. Cement blends can be dissolved using fusion 
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techniques and the resulting solutions are stable to gelling for peri- 
ods in excess of one year. Although hydrochloric acid and nitric 
acid are promising solvents for dissolution of cement blends, the 
resultant solutions tend to form silicic acid gels. An estimate of the 
beta-emitter content of cemented waste packages can be obtained 
by a combination of non-destructive and destructive techniques. 
The errors will probably be in excess of +/-60 % at the 95 % confi- 
dence level. Real-time X-ray video-imaging techniques have been 
used to analyse drums of uncompressed, hand-compressed, in- 
drum compacted and high-force compacted (i.e. supercompacted) 
simulant waste. The results have confirmed the applicability of this 
technique for NDT of low-level waste. 8 refs., 12 figs.; 3 tabs. 


32939 (EUR-14000) The radioactive wastes and environ- 
ment protection: an overview. Zamorani, E. (Commission of the 
European Communities, Ispra (Italy). Joint Research Centre); 
Sharma Neeta. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1992. 24p. Source: OSTI; NTIS (US Sales 
Only); INIS. 

On the basis of pilot-scale studies two immobilization 
technologies, namely vitrification and stabilization/solidification (en- 
capsulation), seems to have gained importance. The former in 
spite of its proven efficiency is extremely costly and has not been 
used on a commercial scale as yet. On the other hand stabiliza- 
tion/solidification is widely used these day, because of its cost 
effectiveness and simplicity. This report overviews the development 
today of this technology, the key parameters where knowledge is 
limited and the factors which can enhance the future utilization are 
identified. 55 refs., 5 tabs. 


32940 oe Feasibility studies of alr placed 
emplacement means of different backfilling ma- 
terials in round radioactive waste . Atabek, R. 
(CEA Centre d'Etudes de la Vallee du Rhone, 30, - Marcoule 
(France). Direction du Cycle du Combustible); Conche, P.; Lajudie, 
A.; Revertegat, E.; Bissery, P. Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1992. 5ip. (in French). 
Contract Fi1W/0166. Senet OSTI; NTIS (US Sales Only); INIS. 
Air placed techniques are likely to be used as emplacement 
means of different backfilling materials in underground waste 
repositories. A literature survey of the air placed techniques and 
equipments leads to the choice of the dry process taking into ac- 
count the nt constraints (distance: 300 m, flow: 10 m°/ 
h) and the large variety of materials to be placed. Tests performed 
in the case of cement-based materials (with and without addition of 
silica fumes), for different types of cement and as a function of the 
incidence of the jet, show that it is possible to put in place mortars 
of good quality. However heterogeneity in the material composition 
is found when the jet is stopped. This problem may be partly 
solved by a better automation of the process. Complementary 
tests, carried out with the preselected clay of Fourges Cahaignes, 
clearly demonstrate the ability of the air placed technique to put in 
place pure clay: a dry density of 1.50kg/m® is reached in the case 
of coarse material and for a final water content of 30% (in weight). 
Feasibility tests performed on clay-sand mixtures are not conclu- 
sive due to an unappropriate granulometry distribution of the sand. 
11 figs., 9 tabs. 


32941 (EUR-14019) Minimization of the volume and Pu 
content of the waste at a plutonium fuel fabrication 
plant. Pauwels, H. (Societe Belge pour l'industrie Nucleaire, Brus- 
sels (Belgium)). Commission of the European Communities, 
Luxembourg (Luxembourg). 1992. 79p. Contract Fl 1W-0024-B. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The amounts of waste generated during 1987, 1989 and a past 
reference period have been reported in great detail. The main con- 
clusions which can be drawn from these figures are: (i) for all 
kinds of waste, the waste-to-product ratio has decreased very sub- 
stantially during the past few years. This reduction results partly 
from a scale effect, i.e. the better load factor of the plant, and 
partly from e's continuous effort to minimize the ra- 
dioactive waste arisings; (ji) the ratio of the Pu content of the 
waste to the total Pu throughput of the plant has also decreased 
substantially; (ii) the mean Pu content of the solid Pu contami- 
nated waste equals 1.39 g Pu per unit volume of 25 |. Only for a 
small fraction of this waste (<5% by volume) does the Pu content 
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exceed 5 g per unit volume of 25 |; (iv) even after the implementa- 
tion of waste reducing measures, some 45% of the solid Pu 
contaminated waste is generated by operations which involve the 
handling and transfer of powders. Finally, some 63% of the total 
amount of Pu in the waste can be imputed to these operations. 


32942 (EUR—14090) A mathematical model of the behav- 
lour of concrete backfill In an underground radicactive-waste 

jory. Mistry, N.S. (Taylor Woodrow Construction Ltd., 
Southall (United Kingdom)); Carlton, D.; Storer, G. Commission of 
the European Communities, Luxembourg (Luxembourg). 1992. 
133p. Contract Fi1W-0159-UK. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This report concerns the mathematical modelling by the finite el- 
ement method of the behaviour of concrete, one of the candidate 
materials for use in the backfilling and scaling of underground 
repositories for radioactive waste. In order to act as an assured 
physical barrier to ground water migration in the vicinity of the 
waste packages, a concrete backfill must remain intact and free 
from cracks. One of the risk periods during which mass concrete is 
susceptible to cracking is during the early days after casting when 
concrete undergoes rapid changes in internal temperatures and 
mechanical properties, including, most obviously, strength. Existing 
commercially available finite element codes do not have a model 
for concrete that can adequately represent these early age charac- 
teristics. The present study, therefore, is predominantly concerned 
with the development of a mathematical model for use within the 
ADINA finite element code to predict the time-dependent perfor- 
mance of concrete as a backfilling and sealing material. The 
evaluation of creep and shrinkage strains is based on the CEB-FIP 
Model Code together with Iliston’s approach to delayed and transi- 
tional thermal strains. The finite element material model developed 
is general and could be applied to various types of structure and 
loading. The model accounts for the ageing of concrete, multi-axial 
creep and creep recovery, the effect of external environmental hu- 
midity and changing internal temperatures. 32 refs., 31 figs., 1 tab. 


32943 (EUR-14114) Verification and validation of models: 
far-field modelling of radionuclide migration. Porter, J.D. 
(UKAEA Harwell Lab. (United Kingdom)); Herbert, A.W.; Clarke, 
D.S.; Roe, P.; Vassilic Melling, D.; Einfeldt, B.; Mackay, R.; 
Glendinning, R. Commission of the European Communities, Lux- 
embourg (Luxembourg). 1992. 124p. Contract FI1W/0078(UK). 
Source: OSTI; NTIS (US Sales Only); INIS. 

The aim of this project was to improve the capability, efficiency 
and realism of the NAMMU and NAPSAC codes, which simulate 
groundwater flow and solute transport. Using NAMMU, various so- 
lution methods for non linear problems were investigated. The 
Broyden method gave a useful reduction in computing time and 
appeared robust. The relative saving obtained with this method 
increased with the problem size. This was also the case when pa- 
rameter stepping was used. The existing empirical sorption models 
in NAMMU were generalized and a ternary heterogeneous ion ex- 
change model was added. These modifications were tested and 
gave excellent results. The desirability of coupling NAMMU to an 
existing geochemical speciation code was assessed. 


32044 (FEMP/SUB—049) Characterization of DOE mixed 
waste for treatment at commercial facilities. Kramer, J.F.; Cari- 
son, B.J. Westinghouse Environmental Management Co. of Ohio, 
Cincinnati, OH (United States). Fernald Environmental Manage- 
ment Project; Ecotek, Inc., Erwin, TN (United States). Jul 1992. 
15p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-860R21600. (CONF-920808-7: American Institute 
of Chemical Engineers (AIChE) summer national meeting, Min- 
neapolis, MN (United States), 9-12 Aug 1992). Order Number 
DE92019672. Source: OSTI; NTIS; INIS; GPO Dep. 
Characterization of Mixed Waste is a requirement for regulatory 
compliance, but it is also a critical step in identifying treatment 
strategies. Disposal of such wastes from DOE sites without treat- 
ment is generally difficult to impossible. Treatment remains a viable 
option, but treatment strategies can be complex. One treatment 
strategy which can be successful is the removal of the hazardous 
constituents from the mixed waste. Waste treated in this way can 
then be disposed of as radioactive waste. This strategy is consid- 
ered to be an attractive route because it can be readily applied for 
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Toxicity Characteristic (TC) Waste using Environmental Protection 
Agency (EPA) Best Demonstrated Available Technology (BDAT). It 
also avoids the problems of defining the Below Reculatory Concern 
(BRC) levels for the alternative strategy of decontamination and 
disposal as hazardous waste. This paper is a case study docu- 
menting the results of a demonstration project in which the 
objective was to characterize and commercially treat DOE mixed 
waste. The stream selected was TC hazardous for barium (D005) 
and contained depleted and slightly enriched uranium. 


32945 (INIS-JP-005, pp. 129-137) Dispersion and concen- 
tration of elements in the Earth’s crust an overview. liyama, 
J.T. (Chiba Univ. (Japan). Faculty of Science). Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). 1991. 462p. (CONF-910359-: 
3. international symposium on advanced nuclear energy research: 
global, environment and nuclear energy, Mito (Japan), 13-15 Mar 
1991). In Proceedings of the third international symposium on ad- 
vanced nuclear energy research: Global environment and nuclear 
energy. Order Number DE92514989. Source: OSTI; NTIS; INIS. 
During the Earth's history of 4,500 x 10° years, the distribution 
of elements in its crust is strongly modified from the initial pattern. 
The paper overlooks at first how and to what extent this modifica- 
tion could be take place. it is emphasized that water in deep as 
well as in shallow parts of the crust plays an essential role in the 
transportation of elements. Whether a particular element thus trans- 
ported by water are concentrated in particular places or diluted and 
dispersed in the crust or brought to the surface and join into the 
surface water depends on the geological and geochemical condi- 
tion of the passages of these waters acting as transporter of the 
elements. If there was no preferential passages for water, these 
elements and water will diffuse into the surroundings and no partic- 
ular concentration of elements will be resulted. On the contrary, the 
presence of preferential conduit (such as fissure or faults) will offer 
the places adequate for this concentration provided that a favor- 
able physical and chemical conditions are present. The review thus 
intends to point out the importance of the tectono-geochemical con- 
ditions to be taken into consideration for the planning of the nuclear 
wastes disposal and of the environmental protection. (author). 


32946 (INIS-UP-005, pp. 207-211) Migration behavior of 
uranium (VI) in laboratory scale granite. Idemitsu, K. (Kyushu 
Univ., Fukuoka (Japan). Faculty of Engineering); Furuya, H.; Ina- 
gaki, Y.; Sato, S. Japan Atomic Energy Research Inst., Tokyo 
(Japan). 1991. 462p. (CONF-910359—: 3. international symposium 
on advanced nuclear energy research: global, environment and 
nuclear energy, Mito (Japan), 13-15 Mar 1991). In Proceedings of 
the third international symposium on advanced nuclear energy re- 
search: Global environment and nuclear energy. Order Number 
DE92514989. Source: OSTI; NTIS; INIS. 

To study migration behavior of uranium(VI) through granite, col- 
umn migration experiments were carried out in pH range 3.0 to 
10.5. Powder and wafer specimens of granite taken from Inada 
mine in middie Japan were used in this experiment. Concentrations 
of iodine and uranium(VI) of tracer solutions were 10 mM and 4.8 
uM respectively. Sodium carbonate was also added. Tracer solu- 
tions including iodine or uranium(VI) were passed through either 
column filled with powder, 32 to 60 mesh, or wafer specimen. Ef- 
fluents were automatically collected by a fraction collector for 
subsequent analysis. The migration of iodine seems not to be re- 
tarded in all pH range of these experiments. The migration of 
uranium(Vl) was retarded by a factor of 10 to 20. The maximum 
retardation was observed around neutrality of pH value. There was 
a tendency that the farther the pH value was from neutrality, the 
smaller the retardation factor for uranium(VI) became. Sodium car- 
bonate seems to make retardation factor for uranium(VI) small. The 
break-through curves were analyzed by a method which takes into 
account adsorption on surface of rock and diffusion into rock matrix 
but no dispersion. Diffusivities of uranium(VI) and iodine into rock 
matrix were in the order of 10-'S m?/s and 10-'2m?/s respectively 
and not affected significantly by pH. Equilibrium coefficient of ad- 
sorption for uranium(VI) varied with pH. In the case of wafer 
specimen, the breakthrough of uranium(VI) was not completed in 
this experimental period. It might be caused by channeling of flow 
path and not uniform distribution of adsorptive minerals. (J.P.N.). 





32947 (INIS-JP—005, pp. 246-252) Natural analogue studies 
of engineered barrier materials at PNC Tokal, Japan: Their 
framework and recent activities. Kamei, G. (Power Reactor and 
Nuclear Fuel Development Corp., Tokai, Ibaraki (Japan). Tokai 
Works); Yusa, Y.; Yamagata, J.; Inoue, K. Japan Atomic Energy 
Research Inst., Tokyo (Japan). 1991. 462p. (CONF-910359-: 3. in- 
ternational symposium on advanced nuclear energy research: 
global, environment and nuclear energy, Mito (Japan), 13-15 Mar 
1991). In Proceedings of the third international symposium on ad- 
vanced nuclear energy research: Global environment and nuclear 
energy. Order Number DE92514989. Source: OST; NTIS; INIS. 

Long-term extrapolations concerning the safety of a nuclear 
waste repository cannot be satisfactorily made on the sole basis of 
short-term laboratory tests. Natural analogues, which are the only 
means by which very slow mechanisms can be identified and by 
which long-term predictions of models can be tested for pertinence. 
Our natural analogue studies for the assessment of long-term dura- 
bility of engineered barrier materials are outlined. Materials of 
young age and with simple history are the most suitable for the 
studies as: (1) properties of the materials tend to deteriorate over 
the longer term; and (2) detailed quantitative data on the term and 
on the environmental conditions can be obtained. The framework 
of our studies includes: (1) clarification of alteration phenomena, 
(2) examination of the environmental conditions, and (3) support 
experiments. (author). 


32948 (INIS-JP-005, pp. 319-325) Research and develop- 
ment of waste forms for geological disposal. Muraoka, S. 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment); Mitamura, H.; Hayakawa, |.; Kamizono, 
H. Japan Atomic Energy Research Inst., Tokyo (Japan). 1991. 
462p. (CONF-910359-: 3. international symposium on advanced 
nuclear energy research: global, environment and nuclear energy, 
Mito (Japan), 13-15 Mar 1991). In Proceedings of the third interna- 
tional symposium on advanced nuclear energy research: Global 
environment and nuclear energy. Order Number DE92514989. 
Source: OSTI; NTIS; INIS. 


Ceramics are candidate materials for immobilizing high-level 
waste (HLW) stemming from the reprocessing of spent fuels. We 
are proceeding with R and D on two types of ceramic waste form : 
a polyphase titanate ceramic named Synroc and three kinds of 
single-phase zirconium ceramics. The effect of self-irradiation dam- 


age on the long-term integrity of Synroc due to decay was 
studied under a cooperative program between JAERI and ANSTO. 
The hot-pressed hase titanate ceramic (10 wt% waste loading) 
was doped with *“4Cm to accumulate a dose of 1.6 x 10'® alpha 
decays/g. The phase assemblage of the curium-doped titanate ce- 
ramic included freudenbergite and loveringite in addition to three 
main phases: hollandite, perovskite and zirconolite. Accumulation 
of alpha decays was accompanied by a gradual decrease in den- 
sity. The change in density was -2.7 % after an equivalent age of 
45000 years. The durability of three single-phase zirconium ceram- 
ics which contained the appropriate amount of simulated high-level 
waste elements was examined at 90degC and 150degC in 
hydrochloric acid or deionized water. The waste forms examined in- 
cluded 10 mol% Y20s3-stabilized ZrO2, LagZr207 with a pyrochlore 
structure, and C with a ‘ovskite structure. LapZro07 
showed excellent durability, and leach rates of all constituents 
were less than about 10-* g-m-?.day~' at 150degC in deionized 
water. This suggests that La2Zr207 is a promising candidate mate- 
rial for immobilization of waste elements from HLW. (J.P.N.). 


32949 (INIS-JP-005, pp. 326-338) Methodology of safety 
assessment for radioactive waste I. Matsuzuru, Hideo 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment); Kimura, Hideo. Japan Atomic Energy 
Research Inst., Tokyo (Japan). 1991. 462p. (CONF-910359-: 3. in- 
ternational symposium on advanced nuclear energy research: 
global, environment and nuclear energy, Mito (Japan), 13-15 Mar 
1991). In Proceedings of the third intemational symposium on ad- 
vanced nuclear energy research: Global environment and nuclear 
energy. Order Number DE92514989. Source: OSTI; NTIS; INIS. 
The Japan Atomic E Research Institute (JAERI) is conduct- 
ing an extensive R and D program to develop a safety assessment 
methodology to evaluate environmental consequences associated 


05 NUCLEAR FUELS 
0520 Waste Management 


with geological disposal of a high-level radioactive waste, and also 
to elucidate a generic feasibility of the geological disposal in 
Japan. The paper describes the current R and D activities in the 
JAERI to develop an interim version of the methodology based on 
a normal evolution scenario, and also to validate models used in 
the methodology. (author). 


32950 (INIS-JP—005, pp. 339-344) Group partitioning of 
HLLW vie ferrite treatment. Yanagi, T. (Osaka Univ., Suita 
(Japan). Faculty of Engineering); Horikke, K. Japan Atomic Energy 
Research Inst., Tokyo (Japan). 1991. 462p. (CONF-910359-: 3. in- 
ternational symposium on advanced nuclear energy research: 
global, environment and nuclear energy, Mito (Japan), 13-15 Mar 
1991). In Proceedings of the third international symposium on ad- 
vanced nuclear energy research: Global environment and nuclear 
energy. Order Number DE92514989. Source: OSTI; NTIS; INIS. 

The ferrite particles previously prepared by wet method were 
examined to electromagnetically collect the precipitates such as hy- 
droxides and carbonates from the simulated HLLW. The obtained 
results are summarized as follows; The partitioning of HLLW into 
four groups by individual precipitation of hydroxides and carbon- 
ates, as adjusting pH with ammonia and concentration of 
ammonium carbonate, is feasible in practice. Cross-contaminations 
were observed, but some of them were removable by further wash- 
ing or reprecipitation. The ferrite particles work well to almost 
completely recover the most cations except for Mn and Ru from 
waste solution. To obtain a high recovery of Mn, Mn(OH)2 will have 
to be treated in the absence of air, because of rapid air oxidation. 
(author). 


32951 (INIS-JP—005, pp. 345-349) Fixation of radioactive 
waste by HHP method. Nishioka, M. (Kochi Univ., Kobe (Japan). 
Faculty of Science); Yamasaki, N.; Yanagisawa, K.; Amano, H. 
Japan Atomic Energy Research Inst., Tokyo (Japan). 1991. 462p. 
(CONF-910359-—: 3. international symposium on advanced nuclear 
energy research: global, environment and nuclear , Mito 
(Japan), 13-15 Mar 1991). In Proceedings of the third international 
symposium on advanced nuclear energy research: Global environ- 
ment and nuclear energy. Order Number DE92514989. Source: 
OSTI; NTIS; INIS. 

Simulated high-level radioactive waste was fixed into a silica ma- 
trix and tritiated water was fixed into glass powder matrix by a 
hydrothermal hot-pressing (HHP) method. The simulated HLW and 
the silica matrix were mixed with NaOH solution and then solidi- 
fied. When the starting powder was solidified at 350degC, and 66 
MPa for 6 h by the use of 10N NaOH solution, the solid body with 
high compressive strength was . From the result by 
fied MCC-1 leach test, the leach rate of Cs and Sr from solid 
was much lower than a concrete form but slightly 
glass form. Tritiated water was solidified with only g 


32952 (INIS-JP-005, pp. 355-358) Development of the ad- 
vanced system for miscellaneous LLW. Miyamoto, K. 
(NKK Corp., Tokyo (Japan)). Japan Atomic Energy Research Inst., 
Tokyo (Japan). 1991. 462p. (CONF-910359-—: 3. international sym- 
posium on advanced nuclear energy research: global, environment 
and nuclear energy, Mito (Japan), 13-15 Mar 1991). In Proceed- 
ings of the third international symposium on advanced nuclear 
energy research: Global environment and nuclear energy. Order 
Number DE92514989. Source: OSTI; NTIS; INIS. 

Miscellaneous LLW (low-level radioactive miscellaneous solid 
wastes) such as parts of machines, pieces of piping, HEPA filter, 
incineration ashes from nuclear power plants will be disposed in 
shallow land after stuffing into 200 liter steel drums. The package 
system of these miscellaneous LLW is required to contain such ra- 
dionuclides as '4C, '°7Cs and etc. for a few hundred years. The 
advanced package system for miscellaneous LLW has been devel- 
oped. This package system is composed of steel drums with resin 
mortar inner liner and non shrinkage fills with high flowability. 
Resin mortar liners have stronger water permeability resistance 
and higher compressive strength than other cement mortars. 
Strong water permeability resistance of resin mortar liners prevent 
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underground water from infiltration into fills and solid wastes. On 
the other hand, as the high flowabilities and non shrinkage of this 
fills give very low gross void fraction of the package system and 
have strong adsorption ability of radionuclides. In addition, steel 
drums with resin mortar inner liners have merits in their high den- 
sity, uniformity and simplicity in manufacturing. Consequently, this 
package system is promising candidate barrier for the containment 
of radionuclides from miscellaneous LLW. (J.P.N.). 


32953 (INIS-JP—005, pp. 359-362) Analysis of corrosion 
of carbon steel in wet bentonite. Osada, K. (Kubota, 
Corp., Osaka (Japan)); Nagano, T.; Kozai, N.; Nakashima, S.; 
Nakayama, S.; Muraoka, S. Japan Atomic Energy Research Inst., 
Tokyo (Japan). 1991. 462p. (CONF-910359-: 3. international sym- 
posium on advanced nuclear energy research: global, environment 
and nuclear energy, Mito (Japan), 13-15 Mar 1991). In Proceed- 
ings of the third intemational symposium on advanced nuclear 
energy research: Global environment and nuclear energy. Order 
Number DE92514989. Source: OSTI; NTIS; INIS. 

The following conclustions were obtained; (1) At 40degC, the av- 
erage corrosion rate of SS41 carbon steel in wet bentonite was 
0.025 mm/y. This is smaller than the value of 0.042 mm/y obtained 
in pure water at 40degC. However, at 95degC, the corrosion rate 
of SS41 carbon steel in wet bentonite was 0.27 mmvy, which is 
much larger than that in pure water at 95degC. (2) At 95degC, +- 
FeO(Oh) (lepidocrocite) was formed only in wet bentonite, and it 
was absent in pure water. Evaporation of moisture resulted in the 
formation of partial covering of bentonite, which promoted local 
corrosion. Consequently, -~-FeO(OH) was considered to be formed. 
(3) In wet bentonite at 95degC, a-Fe203 (hematite) can be identi- 
fied by means of colorimetry. The color of corrosion products is 
orangish, indicating the contribution of a-Fe2Oz in iron hydroxides. 
(author). 


32954 (INIS-JP—005, pp. 363-366) Diffusive behavior of wa- 
ter In compacted bentonite. Takabatake, H. (Kyoto Univ. (Japan). 
Faculty of Engineering); Yamaguchi, T.; Nakao, M.; Fujita, H.; Hi- 


gashi, K. Japan Atomic Energy Research Inst., Tokyo (Japan). 
1991. 462p. (CONF-910359-: 3. international symposium on ad- 
vanced nuclear energy research: global, environment and nuclear 
energy, Mito (Japan), 13-15 Mar 1991). In Proceedings of the third 
international symposium on advanced nuclear energy research: 


Global environment and nuclear energy. 
DE92514989. Source: OSTI; NTIS; INIS. 

Compacted sodium bentonite or its mixture with quartz has been 
proposed as an effective buffer material in the repository of high- 
level radioactive waste. In the study of nuclide transport in the 
compacted bentonite, it is basically important to determine the self- 
diffusion behavior of water. Tritiated water was used as a tracer. 
The diffusion cell applied for this work was a cylindrical type. A 
single diffusion column was made by two diffusion cells, where triti- 
ated water was on the center of the column. After a predetermined 
period for the diffusion of tritiated water, the compacted bentonite 
was sliced at 1 mm thickness. By fitting the concentration profile of 
tritium, an apparent self-diffusivity of tritiated water was obtained. 
To explain the obtained dependence of the apparent self-diffusivity 
on the compacted density, we proposed a model of the self- 
diffusion behavior of water. A water restrained in the compacted 
bentonite was immovable and the volume ratio of the restrained 
water was obtained as 0.14 %. In the compacted bentonite, water 
doesn’t move freely. This result affects the diffusion behavior of nu- 
clide in the compacted bentonite. The restrained water region must 
be very effective for the retardation of radionuclide transport in the 
compacted bentonite. (author). 


Order Number 


32955 (INIS-JP-005, pp. 377-380) Alteration of borosilicate 
glass under water saturated condition. Tsukimura, K. (Geologi- 
cal Survey of Japan, Tsukuba, Ibaraki (Japan)); Matsuhisa, Y.; 
Kanai, Y.; Hirai, H. Japan Atomic Energy Research Inst., Tokyo 
(Japan). 1991. 462p. (CONF-910359-—: 3. international symposium 
on advanced nuclear energy research: global, environment and 
nuclear energy, Mito (Japan), 13-15 Mar 1991). In Proceedings of 
the third international symposium on advanced nuclear energy re- 
search: Global environment and nuclear energy. Order Number 
DE92514989. Source: OSTI; NTIS; INIS. 
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In the long term of the high-level nuclear waste disposal, the dis- 
solving rates of radionuclides from the waste will be controlled by 
crystalline phases secondarily formed in the borosilicate glass by 
reaction with ground water. We have determined the 
crystalline phases formed from borosilicate glass in a hy- 
drothermal experiment. Borosilicate glass powder (50 mg, 
SigoBooAlgLij2Nay4KgCazFesO149) and 200 mi of water were re- 
acted at 300degC and 300 bars for 2 weeks with a cold-seal type 
hydrothermal high pressure apparatus. After the reaction the liquid 
phase was analyzed with atomic absorption spectroscopy and the 
solid phases with x-ray powder diffraction and analytical electron 
microscopy. The liquid phase contains 58 % of Na, 14 % of Li and 
11 % of K but less than 1 % of Ca and Fe. The solid phases were 
found to be zeolite and smectite. The zeolite is isostructural with 
analcime NapAlo(SiOs)4 . 2H20 or wairakite CaAl.(SiO3)4 - 2H2O0 
and contains Ca and Si as major constituents but does not contain 
Al. Although no direct analytical evidence is available, logical in- 
duction of the experimental results indicates that the chemical 
composition of the zeolite is CaBo(SiO3)4. The remaining x-ray 
powder diffraction peaks are same as those of smectite 
Naoe.7(Als.s3 Mgo.67)SigO29(OH)4. However, since our starting ma- 
terial was free of Mg, and Na was not detected by AEM, the 
smectite may contain Fe instead of Mg, and Li instead of Na. (au- 
thor). 


32956 (INIS-JP-005, pp. 381-384) Selection of radioactive 
waste site considering natural processes. Nakamura, 
H. (Radioactive Waste Management Center, Tokyo (Japan)). Japan 
Atomic Energy Research Inst., Tokyo (Japan). 1991. 462p. (CONF- 
910359-—: 3. international symposium on advanced nuclear energy 
research: global, environment and nuclear energy, Mito (Japan), 
13-15 Mar 1991). In Proceedings of the third international sympo- 
sium on advanced nuclear energy research: Global environment 
and nuclear energy. Order Number DE92514989. Source: OSTI; 
NTIS; INIS. 

To dispose the radioactive waste, it is necessary to consider the 
transfer of material in natural environment. The points of considera- 
tion are (1) Long residence time of water (2) Independence of 
biosphere from the compartment containing the disposal site in the 
natural hydrologic cycle (3) Dilution with the natural inactive isotope 
or the same group of elements. Isotope dilution for '°1 and Cc 
can be expected by proper selection of the site. 247Am and 2°Pu 
will be homogenized into soil or sediment with insoluble elements 
such as iron and aluminium. For 2°7Np and ®°Te anionic condition 
is important for the selection. From the point of view of hydrologic 
cycle, anoxic dead water zone avoiding beneath mountain area is 
preferable for the disposal site. (author). 


32957 (INIS-JP—005, pp. 402-407) Extraction of transuranic 
elements from high-level waste. Morita, Y. (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment); Kubota, M.; Tani, S. Japan Atomic Energy Research Inst., 
Tokyo (Japan). 1991. 462p. (CONF-910359-: 3. international sym- 
posium on advanced nuclear energy research: global, environment 
and nuclear energy, Mito (Japan), 13-15 Mar 1991). In Proceed- 
ings of the third international symposium on advanced nuclear 
energy research: Global environment and nuclear energy. Order 
Number DE92514989. Source: OSTI; NTIS; INIS. 

The present study on the counter-current continuous extraction 
and back-extraction offered a promising prospect of separating 
TRU from HLW by the DIDPA extraction process which consisted 
of the following three steps; simultaneous extraction of TRU, Np, 
Pu, Am and Cm (and rare earths) with 0.5 M DIDPA - 0.1 M TBP 
solvent, back-extraction of trivalent TRU, Am and Cm, with 4 M 
HNOs3, and back-extraction of TRU actinides, Np and Pu, with ox- 
alic acid. At the extraction step, temperature should be raised and 
H202 should be added several times. The contacting time of the 
aqueous and organic phases is the most im nt parameter for 
Np extraction. Raising temperature at the first back-extraction step 
also has a good effect on the recovery of Am and Cm. The back- 
extraction of Np with oxalic acid is a simple process without 
change of Np oxidation state. A small part of Ru remained in the 
used solvent. However, its concentration was not so high that its 
remaining would have no influence on the several times recycling 
of the solvent. (author). 





32958 (INIS-JP—005, pp. 408-413) Leaching behavior of 
zirconium-containing ceramic waste forms. Hayakawa, |. (Japan 
Atomic Energy Research inst., Tokai, Ibaraki (Japan). Tokai Re- 
search Establishment); Kamizono, H. Japan Atomic Energy 
Research Inst., Tokyo (Japan). 1991. 462p. (CONF-910359—: 3. in- 
ternational symposium on advanced nuclear energy research: 
global, environment and nuclear energy, Mito (Japan), 13-15 Mar 
1991). In Proceedings of the third international symposium on ad- 
vanced nuclear energy research: Global environment and nuclear 
energy. Order Number DE92514989. Source: OSTI; NTIS; INIS. 
Zirconium-containing ceramics may be suitable as host phases 
which are able to immobilize hazardous radioactive actinides sepa- 
rated from high-level waste (HLW). Three zirconium-containing 
ceramic waste forms were leached at 90degC or 150degC and the 
microstructure of the forms before and after leaching was observed. 
The waste forms examined were 10 mol% Y20O3-stabilized zirconia, 
LagZr207 with a pyrochlore structure, and CaZrO3 with a perovskite 
structure. Each waste form contained an appropriate amount of 
cerium, neodymium and strontium in order to simulate leaching be- 
havior of actinides, lanthanides and alkaline earth fission products 
from HLW. Two forms, 10 mol% Y2O3-stabilized zirconia and 
La2Zr207 with a pyrochlore structure, showed excellent durability in 
acid water (pH = 1) and in deionized water (pH = 5.6). CaZrO, 
with a perovskite structure, however, had poor durability. The dif- 
ference in durability of these forms was discussed. (author). 


32959 (INIS-mf-13348, pp. 47-51) Modelling the radionu- 
clide migration field experiment at the Grimsel test site. Heer, 
W. (Paul Scherrer Inst. (PSI), Villigen (Switzerland)). Paul Scherrer 
Inst. (PSI), Villigen (Switzerland). 1992. 74p. In Paul Scherrer Insti- 
tut annual report 1991: Annex IV: PSI nuclear energy research. 
Progress report 1991. Order Number DE93000807. Source: OSTI; 
NTIS; INIS. 

In the migration experiment at the Grimsel Test Site, the nature 
of nuclide transport th fractured ine rock is being in- 
vestigated. The model developed at PS! to analyse migration field 
measurements is presented and applied to recent experimental re- 
sults. It is capable of de the main features of nuclide 
transport. Having calibrated the model with a non-sorbing tracer, it 
is possible to fit it onto measurements for the weakly sorbing 22Na 
and the more strongly sorbing ®5Sr using the sorption constant as 
the only free parameter. Sorption constants determined from the 
field experiment are consistent with complementary laboratory ex- 
periments, giving support to the possibility of predicting the effects 
of sorption on the field scale (metres), based on measurements on 
the laboratory scale (centimetres). The results of the Grimsel mi- 
gration experiment are an im contribution to confidence in 
both the model and data. (author) 4 figs., 1 tab., 12 refs. 


32960 (INIS-mf—13357, pp. 42-49) Fractional precipitation of 
alpha emitting radioactive liquid waste. Supriatna, P.; Kusnowo, 
A. National Atomic Energy Agency, Jakarta (Indonesia). 1988. 
917p. (In Indonesian). (CONF-8612188-: Symposium Ill on appli- 
cations of isotopes and radiation, Jakarta (Indonesia), 16-17 Dec 
1986). In Proceedings of Symposium Ili on Applications of Isotopes 
and Radiation. Order Number DE93000808. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Alpha-emitting radioactive liquid waste is a side product of UO2 
peliet fabrication experiment at the PPTN Radiometalurgy Labora- 
tory. Since the half life of the uranium isotope is very long and the 
serious internal hazard it may cause the treatment of this radioac- 
tive liquid waste should be carried out very carefully. Fractional 
precipitation technique has been chosen at the method of reducing 
the radioactive concentration to as low as possible level. In this ex- 
periment, small scale fractional precipitatiol has been carried out 
using a 500 mi separatory funnel. Before the precipitation 10 mi of 
this liquid waste was taken and evaporated to dryness in a 2 ml 
plancet. The dried residue was counted for determinating its ra- 
dioactive concentration. The radioactive liquid waste the precipitate 
by using allum and ferrosulfate as coagulants. After each precipita- 
tion process radioactive concentration of the liquid waste was 
again determined. The result showed that radioactive concentration 
decreased significantly after each precipitation used either allum or 
ferrosulfat by about 85-94%. In practice, large scale fractional pre- 
cipitation will be carried out using three 150 liters tanks in series. 
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The sludge as the bottom product of precipitation was the dried 
and cemented. (authors). 3 refs, 3 tabs. 


32961 (INIS-mf-14074) Sclentific fundamentals of the ex- 
ploration and computability of an abandoned mine planned to 
serve as a radioactive waste repository. Project part lil: Proof 
of the validity and applicability of thermomechanical 

tion models. Final report. Eickemeier, R.; Nipp, H.K.; Wallner, M 
Bundesanstalt fuer Geowissenschaften und Rohstoffe (BGR), Han- 
nover (Germany); Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany). Sep 1991 205p. (in German). Con- 
tract BMFT KWA5802. Order Number DE93702582. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The most significant results of the investigations carried out with 
the program system ANSALT are summarized as follows: (1) Non- 
steady temperature field computations can be done in the salt rock 
eith sufficient accuracy. (2) The stress-strain rate law describing 
the steady creep is applicable to most of the cases encountered in 
practice, if the long-term deformation processes in the rock salt are 
the point of main interest. (3) For an evaluation of the processes of 
shorter duration in the salt rock, the transient creep lew of Munson 
yields results of enhanced accuracy in all cases where the solidifi- 
cation of the salt rock is the dominating process. Healing 
processes can not yet be properly described and computed with 
this transient creep approach in its current formulation. It is at 
present not possible to achieve a comprehensive validation in 
terms of a scientific proof, as the necessary simplifications do not 
allow in principle an accurate modelling of the real conditions and 
processes. (orig/HP). 


32962 ee Progress report on safety re- 
search on high-level waste management for the period April 
1990 to March 1991. Muracka, Susumu (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment); Senoo, Muneaki; Kobayashi, Yoshii. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Mar 1992. 79p. Order Number 
DE93703485. Source: OSTI; NTIS; INIS. 

Research on high-level waste management at the Engineered 
Barrier Materials Laboratory, Environmental Geochemistry Labora- 
tory and Environmental Radiochemistry Laboratory of the 
Department of Environmental Safety Research, JAERI in the fiscal 
year of 1990 described. The topics are as follows: (1) As for waste 
forms and engineered barrier material, performance assessment 
studies on glass, ceramic and buffer materials, and corrosion test 
of stainiess steel were carried out. (2) In the safety evaluation 
study for geological disyosal, chemical behavior of nuclide in wa- 
ter, nuclide migration and fixation in geosphere were studied. (3) 
Distribution of uranium and migration of uranium series nuclide in 
uranium ore were examined as a natural analogue study. (author). 


32963 (KFK-4976, pp. 63-75) Applications of EQ3/6- 
calculations to the flooded potash mine of Hope. Herbert, H.J. 
(GSF - Forschungszentrum fuer Umwelt und Gesundheit GmbH 
Muenchen, Braunschweig (Germany). Inst. fuer Tieflagerung); Re- 
ichelt, C. Kernforschungszentrum Karisruhe GmbH (Germany). 
Inst. fuer Nukleare Entsorg hnik. Dec 1991. (in German). 
(CONF-9009516—-: Workshop ‘Geochemical modeling’, Karlsruhe 
(Germany), 19-20 Sep 1990). In Geochemical modeling. Proceed- 
ings. 107p. Order Number DE93705610. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The potash mine of Hope of the public company Kali and Saiz 
AG, situated about 30 km north of Hannover, was decomissioned 
in 1982 and flooded with saline solutions that had accrued through 
the construction of gas storage caverns in the Benth salt mine. A 
research and development programme was carried out for the — 
pose of analysing and recording the geochemical, 
and geophysical processes before, during and after the flooding ot 
the mine. It included the construction and examination of a sealing 
structure and involved tests on new materials and methods with 
pressures of up to 2.5 MP. (orig.). 


32964 (KFK-4976, pp. 77-88) Pitzer’s model for the 
solubility of SiO.(am) In hex brines. Grambow, B. (Kern- 
forschungszentrum Karlsruhe (Germany)). Kernforschungszentrum 
Karlsruhe GmbH (Germany). Inst. fuer Nukleare Entsorgungstech- 
nik. Dec 1991. (in German). (CONF-9009516—-: Workshop 
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‘Geochemical modeling’, Karlsruhe (Germany), 19-20 Sep 1990). In 
Geochemical modeling. Proceedings. 107p. Order Number 
DE93705610. Source: OSTI; NTIS (US Sales Only); INIS. 

The described model is based on Pitzer's electrolyte theory and 
permits a calculation of activity coefficients of Si (and thus of the 
solubility of polymorphic SiO, phases) within a temperature range 
from 25 to 200deg C both for highly concentrated binary elec- 
trolytes and hex saline solutions, provided the pH value is lower 
than 8. The calculations yielded solubility data for SiO2(am) in 
good keeping with those formed in literature. The set of data now 
at hand also permits a calculation of the solubility of alkali silicates 
and alkaline-earth silicates. The formation of Mg silicates does not 
seem to have played a role in the solubility tests. (orig.). 


32965 (LA-12325-C) Proceedings of the DOE/Yucca Moun- 
tain Site Characterization Project Radionucide Adsorption 
Workshop at Los Alamos National Laboratory, September 11- 
12, 1990. Canepa, J.A. Los Alamos National Lab., NM (United 
States). Aug 1992. 238p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9009350-: 
DOE/Yucca Mountain site characterization project radionuclide ad- 
sorption workshop, Los Alamos, NM (United States), 11-12 Sep 
1990). Order Number DE92041241. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Los Alamos National Laboratory hosted a workshop on radionu- 
clide adsorption for the Department of Energy (DOE)/Yucca 
Mountain Site Characterization Project on September 11 and 12, 
1990. The purpose of the workshop was to respond to a recom- 
mendation by the Nuclear Waste Technical Review Board that the 
DOE organize a radionuclide adsorption workshop to be attended 
by the DOE and its contractors involved in the measurement and 
modeling of such adsorption. The workshop would have two 
general purposes: (a) to determine the applicability of available ra- 
dionuclide adsorption data on tuff and models for predicting such 
adsorption under existing and postclosure conditions at Yucca 
Mountain and (b) to establish what additional radionuclide adsorp- 
tion research and model development are needed. Individual 
projects are processed separately for the databases. 


32966 (LA-SUB-—92-9-Pt.1) Recommended HSE-7 docu- 
ments hierarchy. Klein, R.B. (Rogers and Associates Engineering 
Corp., Salt Lake City, UT (United States)); Jennrich, E.A.; Lund, 
D.M.; Danna, J.G.; Davis, K.D.; Rutz, A.C. Los Alamos National 
Lab., NM (United States); Rogers and Associates Engineering 
Corp., Salt Lake City, UT (United States). 12 Dec 1990. 49p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (RAE-8915-6-1). Order Number 
DE93001277. Source: OSTI; NTIS; INIS; GPO Dep. 

This report recommends a hierarchy of waste management doc- 
uments at Los Alamos National Laboratory (LANL or “Laboratory”’). 
The hierarchy addresses documents that are required to plan, im- 
plement, and document waste management programs at Los 
Alamos. These documents will enable the waste management 
group and the six sections contained within that group to satisfy re- 
quirements that are imposed upon them by the US Department of 
Energy (DOE), DOE Albuquerque Operations, US Environmental 
Protection Agency, various State of New Mexico agencies, and 
Laboratory management. 


32967 (LA-SUB-92-9-Pt.2) Assessment of LANL solid low- 
level waste management documentation. Klein, R.B. (Rogers 
and Associates Engineering Corp., Salt Lake City, UT (United 
States)); Jennrich, E.A.; Lund, D.M.; Danna, J.G.; Davis, K.D.; 
Rutz, A.C. Los Alamos National Lab., NM (United States); Rogers 
and Associates Engineering Corp., Salt Lake City, UT (United 
States); Wastren, Inc., Idaho Falls, ID (United States). Apr 1991. 
59p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (RAE-8915/6-3). Order Number 
DE93001278. Source: OSTI; NTIS; INIS; GPO Dep. 

DOE Order 5820.2A requires that a system performance assess- 
ment be conducted to assure efficient and compliant management 
of all radioactive waste. The objective of this report is to determine 
the present status of the Radioactive Waste Operations Section's 
capabilities regarding preparation and maintenance of appropriate 
criteria, plans and procedures and identify particular areas where 
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these documents are not presently in existence or being fully im- 
plemented. DOE Order 5820.2A, Radioactive Waste Management, 
Chapter Ill sets forth the requirements and guidelines for prepara- 
tion and implementation of criteria, plans and procedures to be 
utilized in the management of solid low-level waste. The docu- 
ments being assessed in this report are: Solid Low-Level Waste 
Acceptance Criteria, Solid Low-Level Waste Characterization Plan, 
Solid Low-Level Waste Certification Plan, Solid Low-Level Waste 
Acceptance Procedures, Solid Low-Level Waste Characterization 
Procedures, Solid Low-Level Waste Certification Procedures, Solid 
Low-Level Waste Training Procedures, and Solid Low-Level Waste 
Recordkeeping Procedures. Suggested outlines for these docu- 
ments are presented as Appendix A. 


32968 (LA-SUB-92-9-Pt.3) Assessment of LANL solid low- 
level mixed waste documentation. Jennrich, E.A. (Rogers and 
Associates Engineering Corp., Salt Lake City, UT (United States)); 
Lund, D.M.; Davis, K.D.; Hoevemeyer, S.S. Los Alamos National 
Lab., NM (United States); Rogers and Associates Engineering 
Corp., Salt Lake City, UT (United States); Wastren, Inc., Idaho 
Falls, ID (United States). Apr 1991. 58p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(RAE-8915/6-4). Order Number DE93001279. Source: OSTI; 
NTIS; INIS; GPO Dep. 

DOE Order 5820.2A requires that a system performance assess- 
ment be conducted to assure efficient and compliant management 
of all radioactive waste. The objective of this report is to determine 
the present status of the Radioactive Waste Operations Section 
and the Chemical Waste Operations Section capabilities regarding 
preparation and maintenance of appropriate criteria, plans, and 
procedures. Additionally, a comparison is made which identifies ar- 
eas where these documents are not presently in existence or being 
fully implemented. The documents being assessed in this report 
are: Solid Low-Level Mixed Waste Acceptance Criteria, Solid Low- 
Level Mixed Waste Characterization Plan, Solid Low-Level Mixed 
waste Certification Plan, Solid Low-Level Mixed Waste Acceptance 
Procedures, Solid Low-Level Mixed Waste characterization Proce- 
dures, Solid Low-Level Mixed Waste Certification Procedures, Solid 
Low-Level Mixed Waste Training Procedures, and Solid Low-Level 
Mixed Waste Recordkeeping Requirements. This report compares 
the current status of preparation and implementation, by the Ra- 
dioactive Waste Operations Section and the Chemical Waste 
Operations Section, of these documents to the requirements of 
DOE 5820.2A,. 40 CFR 260 to 270, and to recommended practice. 
Chapters 2 through 9 of the report presents the results of the com- 
parison in tabular form for each of the documents being assessed, 
followed by narrative discussion of all areas which are perceived to 
be unsatisfactory or out of compliance with respect to the availabil- 
ity and content of the documents. The final subpart of each of the 
following chapters provides recommendations where documenta- 
tion practices may be improved to achieve compliance or to follow 
the recommended practice. 


32969 (LA-SUB-—92-9-Pt.4) Assessment of LANL waste 
management site plan. Black, R.L. (Wastren, Inc., Idaho Falls, ID 
(United States)); Davis, K.D.; Hoevemeyer, S.S.; Jennrich, E.A,; 
Lund, D.M. Los Alamos National Lab., NM (United States); 
Wastren, Inc., Idaho Falls, ID (United States); Rogers and Asso- 
ciates Engineering Corp., Salt Lake City, UT (United States). Apr 
1991. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (RAE-8915/6-5). Order 
Number DE93001280. Source: OSTI; NTIS; INIS; GPO Dep. 

The objective of this report is to present findings from evaluating 
the Los Alamos National Laboratory (LANL) Waste Management 
Plan to determine if it meets applicable DOE requirements. DOE 
Order 5820.2A, Radioactive Waste Management, sets forth 
requirements and guidelines for the establishment of a Waste Man- 
agement Plan. The primary purpose of a Waste Management Plan 
is to describe how waste operations are conducted, what facilities 
are being used to manage wastes, what forces are acting to 
change current waste management systems, and what plans are in 
store for the coming year. 


32970 (LA-SUB-—92-9-Pt.5) Assessment of LANL waste min- 
imization plan. Davis, K.D. (Wastren, inc., Idaho Falls, ID (United 





States)); McNair, D.A.; Jennrich, E.A.; Lund, D.M. Los Alamos Na- 
tional Lab., NM (United States); Wastren, Inc., Idaho Falls, ID 
(United States); Rogers and Associates Engineering Corp., Salt 
Lake City, UT (United States). Apr 1991. 22p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (RAE-8915/6-6). Order Number DE93001281. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The objective of this report is to evaluate the Los Alamos Na- 
tional Laboratory (LANL) Waste Minimization Plan to determine if it 
meets applicable internal (DOE) and regulatory requirements. The 
intent of the effort is to assess the higher level elements of the 
documentation to determine if they have been addressed rather 
than the detailed mechanics of the program's implementation. The 
requirement for a Waste Minimization Plan is based in several 
DOE Orders as well as environmental laws and regulations. Table 
2-1 provides a list of the major documents or regulations that re- 
quire waste minimization efforts. The table also summarizes the 
applicable requirements. 


32971 (LA-SUB-—92-9-Pt.6) Assessment of LANL 
transuranic waste management documentation. Davis, K.D. 
(Wastren, inc., idaho Falls, ID (United States)); Hoevemeyer, S.S.; 
McCance, C.H.; Jennrich, E.A.; Lund, D.M. Los Alamos National 
Lab., NM (United States); Wastren, Inc., Idaho Falls, ID (United 
States); Rogers and Associates Engineering Corp., Salt Lake City, 
UT (United States). Apr 1991. 75p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. 
(RAE-8915/6-7). Order Number DE93001282. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report presents the findings that resulted from the evalua- 
tion of the Los Alamos National Laboratory (LANL) TRU Waste 
Characterization Procedures, conducted to determine their compli- 
ance with applicable DOE requirements. The driving requirements 
for the procedures appear to be contained in DOE Order 5820.2A; 
specific reference is made to Chapter Il of that document. In 
addition, the WIPP-WAC sets forth waste forms and estab- 
lishes the basis for LANL’s TRU Waste Acceptance Criteria; any 
characterization plan must utilize procedures that address the re- 
quirements of the WIPP-WAC in order to ensure compliance with 
it. The purpose of the characterization procedures is to provide de- 
tails to waste generators and/or waste certifiers regarding how the 
characterization plan is implemented for the gathering of analytical 
and/or knowledge-of-process information to allow certification of the 
waste. An annotated outline was deve from those criteria 
found in Sections 4.0 and 5.0 of the WIPP-WAC. The annotated 
outline of elements that should be addressed in characterization 
procedures is provided. 


32972 (LA-SUB-92-9-Pt.7) Assessment 

transuranic mixed waste management documentation. Davis, 
K.D. (Wastren, Inc., Idaho Falls, ID (United States)); Hoevemeyer, 
S.S.; MeCance, C.H.; Jennrich, E.A.; Lund, D.M. Los Alamos Na- 
tional Lab., NM (United States); Wastren, Inc., Idaho Falls, ID 
(United States); Rogers and Associates Engineering Corp., Salt 
Lake City, UT (United States). Apr 1991. 88p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (RAE-8915/6-8). Order Number DE93001283. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The objective of this report is to present findings from the evalu- 
ation of the Los Alamos National Laboratory (LANL) TRU Mixed 
Waste Acceptance Criteria to determine its compliance with appli- 
cable DOE requirements. The driving requirements for s TRU 
Mixed Waste Acceptance Criteria are essentially those contained in 
the “TRU Waste Criteria for the Waste Isolation Pilot 
Plant” or WIPP WAC (DOE Report WIPP-DOE-069), 40 CFR 261- 
270, and DOE Order 5820.2A (Radioactive Waste Management), 
specifically Chapter Il which is entitled “Ma nt of 
Transuranic Waste”. The primary purpose of the LANL WAC is the 
establishment of those criteria that must be met by generators of 
TRU mixed waste before such waste can be accepted by the 
Waste Management Group. An annotated outline of a genetic TRU 
mixed waste acceptance criteria document was prepared from 
those requirements contained in the WIPP WAC, 40 CFR 261-270, 
and 5820.2A, and is based solely upon those requirements. 
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32973 
waste management entation. Davis, K.D. (Wastren, Inc., 
Idaho Falls, ID (United States)); Hoevemeyer, S.S.; Stirrup, T.S.; 
Jennrich, E.A.; Lund, D.M. Los Alamos National Lab., NM (United 
States); Wastren, Inc., Idaho Falls, ID (United States); Rogers and 
Associates Engineering Corp., Salt Lake City, UT (United States). 
Apr 1991. 76p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (RAE-8915/6-9). Order 
Number DE93001284. Source: OSTI; NTIS; INIS; GPO Dep. 

The objective of this report is to present findings from evaluating 
the Los Alamos National Laboratory (LANL) “Hazardous Waste Ac- 
ceptance Criteria Receipt at TA-54, Area L” to determine if it meets 
applicable DOE requirements. The guidelines and requirements for 
the establishment of a Hazardous Waste Acceptance Criteria (HW- 
WAC) are found in 40 CFR 260 to 270 and DOE Order 5820.2A. 
Neither set of requirements specifically require a WAC for the 
management of hazardous waste; however, the use of such docu- 
mentation is logical and is consistent with the approach required 
for the m of radioactive waste. The primary purpose of 
a HW-WAC is to provide generators and waste management with 
established criteria that must be met before hazardous waste can 
be acceptable for treatment, storage and/or disposal. An annotated 
outline for a generic waste acceptance criteria was 
based on the requirements of 40 CFR 260 to 270 and DOE Order 
5820.2A. The outline contains only requirements for hazardous 
waste, it does not address the radiological components of low-level 
mixed waste. The outline generated from the regulations was used 
for comparison to the LANL WAC For Chemical and Low-level 
Mixed Waste Receipt at TA-54, Area L. The major elements that 
should be addressed by a hazardous waste WAC were determined 
to be as follows: Waste Package/Container Requirements, Waste 
Forms, Land Disposal Restrictions, and Data Package-Certification 
& Documentation. 


(LA-SUB-—92-S-Pt.8) Assessment of LANL hazardous 
docum 


32974 (LA-SUB-—92-9-Pt.9) Assessment of LANL PCB waste 
management documentation. David, K.D. (Wastren, Inc., idaho 
Falls, ID (United States)); Hoevemeyer, S.S.; Stirrup, T.S.; Jen- 
nrich, E.A.; Lund, D.M. Los Alamos National Lab., NM (United 
States); Wastren, Inc., Idaho Falls, ID (United States); Rogers and 
Associates Engineering Corp., Salt Lake City, UT (United States). 
Apr 1991. 73p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (RAE-8915/6-10). Order 
Number DE93001285. Source: OSTI; NTIS; INIS; GPO Dep. 

The objective of this report is to present findings from evaluating 
the Los Alamos National Laboratory (LANL) Polychlorinated 
Biphenyls (PCB) Waste Acceptance Criteria (WAC) to determine if 
it meets applicable DOE and Code of Federal Regulation (CFR) re- 
quirements. DOE Order 5820.2A and 40 CFR 761 (Polychlorinated 
Biphenyis Manufacturing, Processing, Distribution in Commerce, 
and Use Prohibitions) set forth requirements and guidelines for the 
establishment of Waste Acceptance Criteria. The primary purpose 
of a PCB WAC is to provide generators and waste management 
with established criteria that must be met before PCB wastes can 
be accepted for treatment, storage, and/or disposal. An annotated 
outline for a generic PCB WAC was developed based on the re- 
quirements of 5820.2A and 40 CFR 761. The major elements that 
should be addressed by a PCB WAC were determined to be as 
follows: Waste Pa iner, Waste Forms, PCB Concentra- 
tions, Labeling, and Data Package Certification. 


(LA-SUB—92-9-Pt.10) Assessment of LANL asbestos 
documentation. Davis, K.D. (Wastren, Inc., 
Idaho Falls, ID (United States)); Hoevemeyer, S.S.; Stirrup, T.S.; 
Jennrich, E.A.; Lund, D.M. Los Alamos National Lab., NM (United 
States); Wastren, Inc., Idaho Falls, ID (United States); Rogers and 
Associates Engineering Corp., Salt Lake City, UT (United States). 
Apr 1991. 60p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (RAE-8915/6-11). Order 
Number DE93001286. Source: OSTI; NTIS; INIS; GPO Dep. 

The intent of this effort is to evaluate the Los Alamos National 
Laboratory (LANL) Waste Acceptance Criteria (WAC) for asbestos 
to determine if it meets applicable DOE, EPA, and OSHA require- 
ments. There are numerous regulations that provide specific 
guidelines on the management of asbestos waste. An annotated 
outline for a generic asbestos WAC was developed using the type 
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of information specified by 5820.2A. The outline itself is included in 
Appendix A. The major elements that should be addressed by the 
WAC were determined to be as follows: Waste Forms; Waste Con- 
tent/Concentration; Waste Packaging; and Waste Documentation/ 
Certification. 


32976 
waste 
Associates Engineering Corp., Salt Lake City, UT (United States)); 
Jennrich, E.A.; Lund, D.M.; Davis, K.D.; Hoevemeyer, S.S. Los 
Alamos National Lab., NM (United States); Rogers and Associates 
Engineering Corp., Salt Lake City, UT (United States); Wastren, 
Inc., Idaho Falls, ID (United States). Apr 1991. 67p. Sponsored by 
USDOE, Washington, DC (United States). DOE Gamma W-7405- 
ENG-36. (RAE-8915/6-12). Order Number DE93001287. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The objective of this report is to determine the present status of 
operations of the Liquid Waste Section of The Waste Management 
Group (HSE-7) at Los Alamos National Laboratory (LANL) with re- 
spect to preparation and maintenance of necessary criteria, plans 
and procedures. Particular areas where these documents are not 
presently in existence or being fully implemented will be identified. 
The requirements being assessed in this report, for the Liquid 
Waste Section, are: Waste acceptance criteria, Waste acceptance 
procedures, Waste certification program plan, Waste certification 
procedures, Waste characterization program, Waste characteriza- 
tion procedures, Training procedures, and Recordkeeping 
procedures. 


(LA-SUB-92-9-Pt.11) Assessment of LANL liquid 
documentation. Danna, J.G. (Rogers and 


32977 (LA-SUB-92-9-Pt.12) Assessment of LANL beryllium 
waste management documentation. Danna, J.G. (Rogers and 


Associates Engineering Corp., Salt Lake City, UT (United States)); 
Jennrich, E.A.; Lund, D.M.; Davis, K.D.; Hoevemeyer, S.S. Los 
Alamos National Lab., NM (United States); Rogers and Associates 
Engineering Salt Lake City, UT (United States); Wastren, 
Inc., kdaho Falls, ID (United States). Apr 1991. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (RAE-8915/6-13). Order Number DE93001288. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The objective of this report is to determine present status of the 

preparation and implementation of the various high priority docu- 
ments required to properly manage the beryllium waste generated 
at the Laboratory. The documents being assessed are: Waste Ac- 
ceptance Criteria, Waste Characterization Plan, Waste Certification 
Plan, Waste Acceptance Procedures, Waste Characterization 
Procedures, Waste Certification Procedures, Waste Training Proce- 
dures and Waste Recordkeeping Procedures. Beryllium is 
regulated (as a dust) under 40 CFR 261.33 as “Discarded com- 
mercial chemical products, off specification species, container 
residues and spill residues thereof.” Beryllium is also identified in 
the 3rd thirds ruling of June 1, 1990 as being restricted from land 
disposal (as a dust). The beryllium waste generated at the Labora- 
tory is handled separately because beryllium has been identified as 
a highly toxic carcinogenic material. 
32878 $(LA-UR-92-39) Separation of technetium from ruthe- 
nium after the accelerator transmutation of technetium. Abney, 
K.D.; Schroeder, N.C.; Kinkead, S.A.; Attrep, M. Jr. Los Alamos 
National Lab., NM (United States). [1992]. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-920169-4: National Research Council separation 
technology and transmutation systems (STATs) panel meeting, 
Washington, DC (United States), 13 Jan 1992). Order Number 
DE93000340. Source: OSTI; NTIS; INIS; GPO Dep 

Both civilian and defense related waste must be processed with 
a strategy for dealing with Tc. One solution is to remove the Te 
from the waste steam and transmute the Tc to stable Ru in either a 
reactor or an accelerator. Before any processing of waste streams 
can be performed (even if transmutation is not performed) the sep- 
arations chemistry from the spent fuels or the stored wastes 
containing Te must be developed. This report details some of the 

schemes possible for the separation of Te and Ru, 
which include the baseline ion exchange process of Roberts, Smith 
and Wheelwright, ozonolysis, filtration, magnetic separation, sol- 
vent extraction, electrodeposition, fluorination, and pyrolysis. 5 figs, 
4 refs. (DLC) 
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32979 § (LA-UR-92-64) Accelerator transmutation of '”*I. At- 
trep, M. Jr. Los Alamos National Lab., NM (United States). [1992]. 
14p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-920169-5: National Research 
Council separation technology and transmutation systems (STATs) 
panel meeting, Washington, DC (United States), 13 Jan 1992). Or- 
der Number DE93000341. Source: OSTI; NTIS; INIS; GPO Dep. 

lodine-129 is one of several long-lived reactor products that is 
being considered for transmutation by the Los Alamos Accelerator 
Transmutation of Waste (ATW) program. A reasonable rate of 
transmutation of 1291 is possible in this system because of the an- 
ticipated high neutron flux generated from the accelerator. This 
report summarizes previous papers dealing with the transmutation 
of 1291 where reactor technologies have been employed for neu- 
tron sources. The transmutation process is considered marginal 
under these conditions. Presented here are additional information 
concerning the final products that could be formed from the trans- 
mutation process in the ATW blanket. The transmutation scheme 
proposes the use of solid iodine as the target material and the es- 
cape of product xenon from the containers after van Dincklange 
(1981). Additional developmental plans are considered. 


32980 (LA-UR-92-1065) Liquid centrifugation for nuclear 
waste partitioning. Bowman, C.D. Los Alamos National Lab., NM 
(United States). 11 Mar 1992. 31p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE93000342. Source: OSTI; NTIS; INIS; GPO Dep. 

The performance of liquid centrifugation for nuclear waste parti- 
tioning is examined for the Accelerator Transmutation of Waste 
Program currently under study at the Los Alamos National Labora- 
tory. Centrifugation might have application for the separation of the 
LiF-BeF. salt from heavier radioactive materials fission product and 
actinides in the separation of fission product from actinides, in the 
isotope separation of fission-product cesium before transmutation 
of the 'S7Cs and '5Cs, and in the removal of spallation product 
from the liquid lead target. It is found that useful chemical separa- 
tions should be possible using existing materials for the centrifuge 
construction for all four cases with the actinide fraction in fission 
product perhaps as low as 1 part in 10” and the fraction of '*’CS 
in Cs being as low as a few parts in 10°. A centrifuge cascade 
has the advantage that it can be assembled and operated as a 
completely closed system without a waste stream except that asso- 
ciated with maintenance or replacement of centrifuge components. 


32981 (LA-UR--92-1241) Flowsheet report for baseline ac- 
tinide blanket processing for accelerator transmutation of 
waste. Walker, R.B. Los Alamos National Lab., NM (United 
States). 8 Apr 1992. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93000343. Source: OSTI; NTIS; GPO Dep. 

We provide a flowsheet analysis of the chemical processing of 
actinide and fission product materials form the actinide blanket of 
an accelerator-based transmutation concept. An initial liquid ion ex- 
change step is employed to recover unburned plutonium and 
neptunium, so that it can be returned quickly to the transmitter. 
The remaining materials, consisting of fission products and trivalent 
actinides (americium, curium), is processed after a cooling period. 
A reverse Talspeak process is employed to separate these trivalent 
actinides from lanthanides and other fission products. 


32982 (LA-UR-92-2736) Mechanical features of a 700 MHz 
bridge-coupled drift tube linac. Liska, D.; Smith, P.; Carlisle, L.; 
Larkin, T.; Lawrence, G.; Garnett, R. Los Alamos National Lab., 
NM (United States). [1992]. 4p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9208109-30: 16. international LINAC conference, Ottawa 
(Canada), 23-28 Aug 1992). Order Number DE92040227. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Modem linac designs for treating radioactive waste achieve high 
proton currents through funneling at low energy, typically around 20 
MeV. The resulting switch to a high-frequency accelerating struc- 
ture poses severe performance and fabrication difficulties below 
100 MeV. Above 100 MeV, proven coupled-cavity linacs (CCLS) 
are available. However, at 20 MeV one must choose between a 
high-frequency drift-tube linac (DTL) or a coupled-cavity linac with 
very short cells. Potential radiation damage from the CW beam, 





excessive RF power losses, multipactoring, and fabricability all en- 
ter into this decision. At Los Alamos, we have developed designs 
for a bridge-coupled DTL (BCDTL) that, like a CCL, uses lattice 
focusing elements and bridge couplers, but that unlike a CCL, ac- 
celerates the beam in simple, short, large-aperture DTL modules 
with no internal quadrupole focusing. Thus, the BCDTL consumes 
less power than the CCL linac without beam performance and is 
simpler and cheaper to fabricate in the 20 to 100 MeV range. 


32983 (LBL-27579) Transport of soluble in backfill 
and rock. Chambre, P.L.; Lee, W.W.L.; Light, W.B.; Pigford, T.H. 
Lawrence Berkeley Lab., CA (United States). Mar 1992. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. Order Number DE93001540. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In this report we study the release and transport of soluble 
species from spent nuclear fuel. By soluble species we mean a 
fraction of certain fission product species. Our previously devel- 
oped methods for calculating release rates of solubility-limited 
species need to be revised for these soluble species. Here we pro- 
vide methods of calculating release rates of soluble species directly 
into rock and into backfill and then into rock. Section 2 gives a 
brief discussion of the physics of fission products dissolution from 
U02 spent fuel. Section 3 presents the mathematics for calculating 
release rates of soluble species into backfill and then into rock. 
The calculation of release rates directly into rock is a special case. 
Section 4 presents numerical illustrations of the analytic results. 


32984 (LBL-31760) Simulation of tracer transport for the 
site characterization and validation site in the Stripa Mine. 
Long, J.C.S.; Karasaki, K. Lawrence Berkeley Lab., CA (United 
States). Jan 1992. 79p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO3-76SF00098. Order Number 
DE93000463. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes a series of numerical simulations of tracer 
tests that were performed in a fracture zone (the H-zone) at the 
Stripa Mine in Sweden. The tracer simulations are bases on Equiv- 
alent Discontinuum models which were developed bases on 
geophysical measurements and hydraulic interference data (Long 
et al., 1992). The transport simulations are calibrated to one set of 
saline tracer breakthrough curves (from the first radar/saline experi- 
ment, RSI) and these calibrated models are used to predict another 
series of breakthrough curves. Predicted breakthrough curves can 
be compared to the actual data and simulated “snapshots” of con- 
centration in the plan of the fracture zone can be compared to radar 
difference tomograms made during the saline tracer experiments. 


32985 (LBL-31761) Prediction of flow and drawdown for 
the site characterization and validation site in the Stripa Mine. 
Long, J.C.S.; Maukion, A.D.; Nelson, K.; Martel, S.; Fuller, P.; and 
Karasaki, K. Lawrence Berkeley Lab., CA (United States). Jan 
1992. 105p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Order Number 
DE93000462. Source: OSTI; NTIS; INIS; GPO Dep. 

Geophysical and hydrologic data from a location in the Stripa 
Mine in Sweden, called the Site Characterization and Validation 
(SCV) block, has been used to create a series of models for flow 
through the fracture network. The models can be characterized as 
“equivalent discontinuum” models. Equivalent discontinuum models 
are derived starting from a specified lattice or 6 “template”. An in- 
verse analysis called “Simulated Annealing” is used to make a 
random search through the elements of the lattice to find a config- 
uration that can reproduce the measured responses. Evidence at 
Stripa points to hydrology which is dominated by fracture zones. 
These have been identified and located through extensive charac- 
terization efforts. Lattice templates were arranged to lie on the 
fracture zones identified by Black and Olsson. The fundamental 
goal of this project was to build a fracture flow model based an ini- 
tial data set, and use this model to make predictions of the flow 
behavior during a new test. Then given data from the new test, 
predict a second test, etc. The first data set was an interference 
test called C1-2. Both a two-dimensional and a three-dimensional 
model were annealed to the C1-2 data and use this model to pre- 
dict the behavior of the Simulated Drift Experiment (SDE). The 
SDE measured the flow into, and drawdown due to reducing the 
pressure in a group of 6 parallel boreholes. Then both the C1-2 
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and SDE data were used to predict the flow into and drawdown 
due to an excavation, the Validation Drift (VD), made through the 
boreholes. Finally, all the data was used to predict the hydrologic 
response to opening another hole, T1. 


32986 (LBL-32310) Geologic characterization of fractures 
as an ald to hydrologic of the SCV block at the 
Stripa mine. Martel, S.J. Lawrence Berkeley Lab., CA (United 
States). Apr 1992. 88p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO3-76SF00098. Order Number 
DE93001582. Source: OSTI; NTIS; GPO Dep. 

A series of hydrologic tests have been conducted at the Stripa 
research mine in Sweden to develop hydrologic characterization 
techniques for rock masses in which fractures form the primary 
flow paths. The structural studies reported here were conducted to 
aid in the hydrologic examination of a cubic block of granite with 
dimensions of 150 m on a side. This block (the SCV block) is lo- 
cated between the 310- and 460-m depth levels at the Stripa mine. 
this report describes and interprets the fracture system geology at 
Stripa as revealed in drift exposures, checks the interpretive model 
against borehole records and discusses the hydrologic implications 
of the model, and examines the likely effects of stress redistribution 
around a drift (the Validation drift) on inflow to the drift along a 
prominent fracture zone. 


32987 (NUREG-1423-Vol.3) A compilation of reports of the 


Committee on Nuclear Waste, July 1991—June 1992: 
Volume 3. Nuclear Commission, Washington, DC 
(United States). Aug 1992. 71p. by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: OSTI; 
NTIS; INIS; GPO. 
This compilation contains 19 reports issued by the Advisory 
Committee on Nuclear Waste (ACNW) during the fourth year of its 
operation. The reports were submitted to the Chairman and 
Commissioners of the US Nuclear Regulatory Commission, the Ex- 
ecutive Director for Operations, the Director, Office of Nuclear 
Regulatory Research, or to the Director, Office of Nuclear Material 
Safety and Safeguards. All reports prepared by the Committee 
have been made available to the public through the NRC Public 
Document Room and The US Library of Congress. 


32988 (NUREG-1451) Staff technical position on investige- 
tions to identify fault displacement hazards and seismic 
hazards at a geologic repository. McConnell, K.I.; Blackford, 
M.E.; Ibrahim, A.K. Nuclear Regulatory Commission, Washington, 
DC (United States). Div. of High-Level Waste Management. Jul 
1992. 63p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

The purpose of this Staff Technical Position (STP) is to provide 
guidance to the US Department of Energy (DOE) on 
— repository investigations that can be used to identify fault 

hazards and seismic hazards. ne staff considers that 

oa approach this STP takes to investigations of fault displacement 
and seismic phenomena is appropriate for the collection of suffi- 
cient data for input to analyses of fault displacement hazards and 
seismic hazards, both for the preclosure and postclosure perfor- 
mance periods. However, detailed analyses of fault displacement 
and seismic data, such as those required for comprehensive as- 
sessments of repository performance, may identify the need for 
additional investigations. Section 2.0 of this STP describes the 10 
CFR Part 60 requirements that form the basis for investigations to 
describe fault displacement hazards and seismic hazards at a geo- 
logic repository. Technical position statements and corresponding 
discussions are presented in Sections 3.0 and 4.0, respectively. 
Technical position topics in this STP are categorized thusly: (1) in- 
vestigation considerations, (2) investigations for fault-displacement 
hazards, and (3) investigations for seismic hazards. 


32989 (NUREG/CR-5804) Repository operational criteria 
analysis. Hageman, J.P. (Southwest Research Inst., San Antonio, 
TX (United States). Center for Nuclear Waste Regulatory Analyses); 
Chowdhury, A.H. Nuclear Regulatory Commission, Washington, 
DC (United States). Div. of High-Level Waste Management; South- 
west Research Inst., San Antonio, TX (United States). Center for 
Nuclear Waste Regulatory Analyses. Aug 1992. 385p. Sponsored 
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by Nuclear Regulatory Commission, Washington, DC (United 
States). (CNWRA-91-014). Source: OSTI; NTIS; INIS; GPO. 

The objective of the “Repository Operational Criteria (ROC) Fea- 
sibility Studies” (or ROC task) was to conduct comprehensive and 
integrated analyses of repository design, construction, and opera- 
tions criteria in 10 CFR Part 60 regulations, considering the 
interfaces and impacts of any potential changes to those regula- 
tions. The study addresses regulatory criteria related to the 
preciosure aspects of the geologic repository. The study task de- 
veloped regulatory concepts or potential repository operational 
criteria (PROC) based on analysis of a repository’s safety functions 
and other regulations for similar facilities. These regulatory con- 
cepts or PROC were used as a basis to assess the sufficiency and 
adequacy of the current criteria in 10 CFR Part 60. Where the reg- 
ulatory concepts were same as current operational criteria, these 
criteria were referenced. The operations criteria referenced or the 
PROC developed are given in this report. Detailed analyses used 
to develop the regulatory concepts and any necessary PROC for 
those regulations that may require a minor change are also pre- 
sented. The results of the ROC task showed a need for further 
analysis and possible major rule change related to the design 
bases of a geologic repository operations area, siting, and radio- 
logical emergency planning. 


32990 (NUREG/CR-5880) Nonisothermal hydrologic trans- 
port experimental plan. Rasmussen, T.C.; Evans, D.D. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Regulatory Applications; Arizona Univ., Tucson, AZ (United States). 
Dept. of Hydrology and Water Resources. Sep 1992. 48p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). Source: OSTI; NTIS; INIS; GPO. 

A field heater experimental plan is presented for investigating hy- 
drologic transport processes in unsaturated fractured rock related 
to the disposal of high-level radioactive waste (HLW) in an under- 
ground repository. The experimental plan provides a methodology 
for obtaining data required for evaluating conceptual and computer 
models related to HLW isolation in an environment where signifi- 
cant heat energy is produced. Coupled-process models are 
currently limited by the lack of validation data appropriate for field 
scales that incorporate relevant transport processes. Presented in 
this document is a discussion of previous nonisothermal experi- 
ments. Processes expected to dominate heat-driven liquid, vapor, 
gas, and solute flow during the experiment are explained, and the 
conceptual model for nonisothermal flow and transport in unsatu- 
rated, fractured rock is described. Of particular concern is the 
ability to confirm the hypothesized conceptual model specifically, 
the establishment of higher water saturation zones within the host 
rock around the heat source, and the establishment of countercur- 
rent flow conditions within the host rock near the heat source. Field 
experimental plans are presented using the Apache Leap Tuff Site 
to illustrate the implementation of the proposed methodology. Both 
small-scale preliminary experiments and a long-term experiment 
are described. 


32991 (ORNU/ER-119) Plugging and abandonment plan for 
wells and coreholes at Oak Ridge National Laboratory, Oak 
Ridge, Tennessee: Environmental Restoration Program. Stans- 
field, R.G.; Bogle, M.A.; Wood, M.A. Oak Ridge National Lab., TN 
(United States). Jul 1992. 152p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE92019216. Source: OSTI; NTIS; INIS; GPO Dep. 

Environmental Sciences Division Publication No. 3896. 

Site environmental characterization and remediation require data 
obtained from the installation and sampling of wells and coreholes. 
When these wells and coreholes are no longer needed, are not 
producing reliable information, or are damaged and can act as 
conduits for contaminant migration, they should be identified and 
properly decommissioned. This is most important for wells of suffi- 
cient depth to create the potential for exchange of fluids between 
different hydrologic units. This plan presents the strategy and de- 
tailed approach for the well and corehole P&A plan for most of the 
areas for which ORNL has responsibility. Although wells in Waste 
Area Grouping (WAG) 5 and WAG 10 are not specifically 
addressed in this plan, these wells will be incorporated into the de- 
commissioning program in FY 1993. 
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32992 (ORNL/ER-126) Migration of a groundwater contam- 
inant plume by stratabound flow in Waste Area Grouping 1 at 
Oak Ridge National Laboratory, Oak Ridge, Tennessee: Envi- 
ronmental Restoration Program. Ketelle, R.H.; Lee, R.R. Oak 
Ridge National Lab., TN (United States). Aug 1992. 22p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE92019509. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The discovery of radiologically contaminated groundwater in core 
hole CH-8 in the western portion of Waste Area Grouping (WAG) 1 
at Oak Ridge National Laboratory (ORNL) prompted a detailed in- 
vestigation to identify the contaminant plume. Utilizing a working 
hypothesis of stratabound groundwater flow and contaminant trans- 
port, investigators analyzed existing subsurface geologic data to 
predict the contaminant plume discharge location in first Creek and 
locations of contaminated groundwater seepage into storm drains. 
The hypothesis states that differential lithologic/fracture conditions 
lead to the development of preferred flow and transport pathways, 
of discrete vertical extent, which may not be coincident with the hy- 
draulic gradient. Leakage out of the stratabound pathway is a 
minor component of the overall plume configuration. 


32993 (PNL-7581) SUMO, System performance assess- 
ment for a high-level nuclear waste repository: Mathematical 
models. Eslinger, P.W.; Miley, T.B.; Engel, D.W.; Chamberiain, 
P.J. Il. Pacific Northwest Lab., Richland, WA (United States). Sep 
1992. 178p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE92041231. Source: OSTI; NTIS; INIS; GPO Dep. 

Following completion of the preliminary risk assessment of the 

potential Yucca Mountain Site by Pacific Northwest Laboratory 
(PNL) in 1988, the Office of Civilian Radioactive Waste Manage- 
ment (OCRW\M) of the US Department of Energy (DOE) requested 
the Performance Assessment Scientific Support (PASS) Program 
at PNL to develop an integrated system model and computer code 
that provides performance and risk assessment analysis capabili- 
ties for a potential high-level nuclear waste repository. The system 
model that has been developed addresses the cumulative radionu- 
clide release criteria established by the US Environmental 
Protection Agency (EPA) and estimates population risks in terms of 
dose to humans. The system model embodied in the SUMO (Sys- 
tem Unsaturated Model) code will also allow benchmarking of other 
models being developed for the Yucca Mountain Project. The sys- 
tem model has three natural divisions: (1) source term, (2) far-field 
transport, and (3) dose to humans. This document gives a detailed 
description of the mathematics of each of these three divisions. 
Each of the governing equations employed is based on modeling 
assumptions that are widely accepted within the scientific commu- 
nity. 
32994 (PNL-7811) Conceptual moduler description of the 
high-level waste management system for system studies 
model development. McKee, R.W.; Young, J.R.; Konzek, G.J. Pa- 
cific Northwest Lab., Richland, WA (United Stztes). Aug 1992. 
421p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE92041047. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This document presents modular descriptions of possible alterna- 
tive components of the federal high-level radioactive waste 
management system and the procedures for combining these mod- 
ules to obtain descriptions for alternative configurations of that 
system. The 20 separate system component modules presented 
here can be combined to obtain a description of any of the 17 al- 
ternative system configurations (i.e., scenarios) that were evaluated 
in the MRS Systems Studies program (DOE 1989a). 
First-approximation descriptions of other yet-undefined system con- 
figurations could also be developed for system study purposes 
from this database. The descriptions include, in a modular format, 
both functional descriptions of the processes in the waste manage- 
ment system, plus physical descriptions of the equipment and 
facilities necessary for performance of those functions. 


32995 (PNL-8223) Decontamination testing of radioactive- 
contaminated stainless stee| coupons using a Ce(IV) solution. 
Bray, L.A.; Elmore, M.R.; Carson, K.J.; Elovich, R.J.; Richardson, 
G.M.; Anderson, L.D. Pacific Northwest Lab., Richland, WA (United 





States). Aug 1992. 31p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE92019802. Source: OSTI; NTIS; INIS; GPO Dep. 

The current Hanford Waste Vitrification Plant (HWVP) reference 
process for canister decontamination describes an air-atomized frit/ 
water slurry blaster developed for the Defense Waste Processing 
Facility (DWPF). Westinghouse Hanford Company (WHC) identified 
incentives to evaluate potential HWVP cost savings from adapting 
the Ce(IV)/HNO, canister decontamination approach being devel- 
oped for the West Valley Demonstration Project (WVDP) at West 
Valley, New York. Development studies were recommended by 
WHC to address issues related to further assessment of the adap- 
tation of the Ce(IV)/HNO3; decontamination system to HWVP, and 
to resolve a number of technical uncertainties. Laboratory studies 
at the Pacific Northwest Laboratory (PNL) were performed to pro- 
vide further data to support the selection of an effective flowsheet 
for the Ce(IV)/HNO; decontamination of HWVP stainless steel (SS) 
vitrification canisters. The results reconfirmed the predictability of 
this unique chemical milling and decontamination process. The de- 
contamination process developed in the laboratory will be scaled 
up by a factor of 5,000:1 and tested in FY 1992 by the WVDP at 
West Valley using uncontaminated full-scale glass-filled canisters. 
An engineering uncertainty remains to be resolved concerning the 
removal of a layer of loosely held oxide, some of which may re- 
main on the SS surface after removal of the canister from the 
decontamination solution. In this laboratory study, low-pressure wa- 
ter from a standard laboratory wash bottle was used to rinse the 
surfaces of the test coupons. Ultrasonic agitation has been a sug- 
gested alternative or addition to spray nozzles for rinsing but has 
not been selected for the initial series of full-scale tests. 


32996 (PNL-8226) Thermochemical nitrate reduction. Cox, 
J.L.; Lilga, M.A.; Hallen, R.T. Pacific Northwest Lab., Richland, WA 
(United States). Sep 1992. 42p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE92041356. Source: OSTI; NTIS; INIS; GPO Dep. 

A series of preliminary experiments was conducted directed at 
thermochemically converting nitrate to nitrogen and water. Nitrates 
are a major constituent of the waste stored in the underground 
tanks on the Hanford Site, and the characteristics and effects of ni- 
trate compounds on stabilization techniques must be considered 
before permanent disposal operations begin. For the thermochemi- 
cal reduction experiments, six reducing agents (ammonia, formate, 
urea, glucose, methane, and hydrogen) were mixed separately with 
~3 wt% NO3~ solutions in a buffered aqueous solution at high pH 
(13); ammonia and formate were also mixed at low pH (4). Reac- 
tions were conducted in an aqueous solution in a batch reactor at 
temperatures of 200°C to 350°C and pressures of 600 to 2800 
psig. Both gas and liquid samples were analyzed. The specific 
components analyzed were nitrate, nitrite, nitrous oxide, nitrogen, 
and ammonia. Results of experimental runs showed the following 
order of nitrate reduction of the six reducing agents in basic solu- 
tion: formate > glucose > urea > hydrogen > ammonia ~ 
methane. Airnmonia was more effective under acidic conditions 
than basic conditions. Formate was also effective under acidic con- 
ditions. A more thorough, fundamental study appears warranted to 
provide additional data on the mechanism of nitrate reduction. Fur- 
thermore, an expanded data base and engineering feasibility study 
could be used to evaluate conversion conditions for promising re- 
ducing agents in more detail and identify new reducing agents with 
improved performance characteristics. 


32997 (PNL-8231) Evaluation of new concepts for In situ 
vitrification: Power system, melt insulation, and off-gas con- 
tainment. Luey, J.; Powell, T.D.; Heath, W.O.; Richardson, R.L. 
Pacific Northwest Lab., Richland, WA (United States). Jul 1992. 
48p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92019799. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In situ vitrification (ISV) is a thermal process that converts con- 
taminated soil into a highly leach-resistant material resembling 
natural obsidian. The ISV process was developed by the Pacific 
Northwest Laboratory (PNL)(a) for the US Department of Energy 
(DOE) to treat soils contaminated with transuranics. Since 1980, 
ISV has grown from a concept to an innovative technology through 
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bench-, engineering-, intermediate-, and full-scale tests. Efforts by 
PNL have developed ISV into a technology considered available 
for limited deployment to remediate contaminated soil. The technol- 
ogy has been transferred to a licensee for commercial application. 
in September 1991, PNL conducted an operational acceptance test 
(OAT) of the modified engineering-scale unit. The OAT provided an 
opportunity to conduct proof-of-principle testing of new concepts for 
ISV technology. This additional testing was permitted since it was 
determined that testing of these new concepts would have no im- 
pact on the OAT objective. In discussing the proof-of-principle 
portion of the engineering-scale test, this report presents conciu- 
sions from this work and also describes the conceptual bases of 


the tested concepts, the engineering-scale test equipment and 
setup, and test results. 


32998 (PNL-8281) In situ vitrification of a mixed-waste 
contaminated soll site: The 116-B-6A crib at Hanford: CER- 
CLA treatability test report. Luey, J.; Koegier, S.S.; Kuhn, W.L.; 
Lowery, P.S.; Winkelman, R.G. Pacific Northwest Lab., Richland, 
WA (United States). Sep 1992. 123p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE93000965. Source: OSTI; NTIS; GPO Dep. 

The first large-scale mixed-waste test of in situ vitrification (ISV) 
has been completed. The large-scale test was conducted at an ac- 
tual contaminated soil site, the 116-B-6A crib, on the Department of 
Energy's Hanford Site. The large-scale test was a demonstration of 
the ISV technology and not an interim action for the 116-B-6A crib. 
This demonstration has provided technical data to evaluate the ISV 
process for its potential in the final disposition of mixed-waste con- 
taminated soil sites at Hanford. Because of the test’s successful 
completion. technical data on the vitrified soil are available on how 
well the process incorporates transuranics and heavy metals into 
the waste form. how well the form resists leaching of transuranics 
and heavy metals. how well the process handles sites with high 
combustible loadings, and the important site parameters which may 
affect the achievable process depth. This report describes the 116- 
B-6A crib site, the objectives of the ISV demonstration, the results 


in terms of the objectives, and the overall process performance. 


32999 (PNL-8327) Thermal analysis of Yucca Mountain 
commercial high-level waste pa Altenhofen, M.K. (Al 
tenhofen (M.K.), Richland, WA (United States)); Eslinger, P.W. 
Pacific Northwest Lab., Richland, WA (United States). Oct 1992. 
27p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93001775. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The thermal performance of commercial high-level waste pack- 
ages was evaluated on a preliminary basis for the candidate Yucca 
Mountain repository site. The purpose of this study is to provide an 
estimate for waste package component temperatures as a function 
of isolation time in tuff. Several recommendations are made con- 
cerning the additional information and modeling needed to evaluate 
the thermal performance of the Yucca Mountain repository system. 


33000 (PNL-SA-20741) High-Energy Corona for destruc- 
tion of volatile organic contaminants in process off-gases. 
Virden, J.W.; Heath, W.0.; Goheen, S.C.; Miller, M.C.; Mong, 
G.M.; Richardson, R.L. Pacific Northwest Lab., Richland, WA 
(United States). Aug 1992. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. (CONF- 
920851-72: Spectrum ‘92: nuclear and hazardous waste 
management international topical meeting, Boise, ID (United 
States), 23-27 Aug 1992). Order Number DE92041338. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A small (2 scfm) High-Energy Corona (HEC) reactor was devel- 
oped to produce a non-equilibrium plasma in a concentric-cylinder 
geometry. A volume-filling plasma was produced in a packed bed, 
and initial tests have demonstrated the ability to destroy up to 1500 
PpM trichloroethylene at a flow rate of 1.4 scfm, with greater than 
99% destruction observed. Destruction efficiency is examined as a 
function of inlet TCE concentration, bed height (residence time) 
and applied voltage. Hydrochloric acid appears to be the primary 
chlorinated byproduct, and can be removed by conventional wet or 
dry scrubbing. 
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- 33001 (SAND-89-0972/1) MISTY ECHO Tunnel Dynamics 
Experiment—Data report: Volume 1: Yucca Mountain Site Char- 
acterization Project. Phillips, J.S.; Luke, B.A.; Long, J.W.; Lee, 
J.G. Sandia National Labs., Albuquerque, NM (United States). Apr 
1992. 241p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Order Number 
DE92019465. Source: OSTI; NTIS; INIS; GPO Dep. 

Tunnel damage resulting from seismic loading is an important is- 
sue for the Yucca Mountain nuclear waste repository. The tunnel 
dynamics experiment was designed to obtain and document 
ground motions, permanent displacements, observable changes in 
fracture patterns, and visible damage at ground motion levels of in- 
terest to the Yucca Mountain Project. Even though the maximum 
free-field loading on this tunnel was 28 g, the damage observed 
was minor. Fielding details, data obtained, and supporting docu- 
mentation are reported. 


33002 (SAND-90-2366C) Determination of probability den- 
sity functions for parameters in the Munson-Dawson model for 

behavior of salt. Pfeifie, T.W. (RE/SPEC, Inc., Rapid City, 
SD (United States)); Mellegard, K.D.; Munson, D.E. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1990]. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9106120-3: Recent advances 
on mechanics of structure continua American Society of Mechani- 
cal Engineers (ASME) applied mechanics conference, Columbus, 
OH (United States), 16-19 Jun 1991). Order Number DE92040258. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The modified Munson-Dawson (M-D) constitutive model that de- 
scribes the creep behavior of salt will be used in performance 
assessment calculations to assess compliance of the Waste Isola- 
tion Pilot Plant (WIPP) facility with requirements governing the 
disposal of nuclear waste. One of these standards requires that the 
uncertainty of future states of the system, material model parame- 
ters, and data be addressed in the performance assessment 
models. This paper presents a method in which measurement 
uncertainty and the inherent variability of the material are charac- 
terized by treating the M-D model parameters as random variables. 
The random variables can be described by appropriate probability 
distribution functions which then can be used in Monte Carlo or 
structural reliability analyses. Estimates of three random variables 
in the M-D model were obtained by fitting a scalar form of the 
model to triaxial compression creep data generated from tests of 
WIPP salt. Candidate probability distribution functions for each of 
the variables were then fitted to the estimates and their relative 
goodness-of-fit tested using the Kolmogorov-Smirnov statistic. A 
sophisticated statistical software package obtained from BMDP 
Statistical Software, Inc. was used in the M-D model fitting. A sep- 
arate software package, STATGRAPHICS, was used in fitting the 
candidate probability distribution functions to estimates of the vari- 
ables. Skewed distributions, i.e., lognormal and Weibull, were 
found to be appropriate for the random variables analyzed. 


33003 (SAND-—90-2569) Nature and genesis of clay miner- 
als of the Rustler Formation in the vicinity of the Waste 
isolation Pilot Plant in southeastern New Mexico. Sewards, T. 
(New Mexico Univ., Albuquerque, NM (United States)); Brearley, 
A.; Glenn, R.; MacKinnon, |.D.R.; Siegel, M.D. Sandia National 
Labs., Albuquerque, NM (United States). Aug 1992. 48p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. Order Number DE92040643. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Detailed mineralogical studies of the matrix and fracture-fill mate- 
rials of a large number of samples from the Rustler Formation 
have been carried out using x-ray diffraction, high-resolution trans- 
mission electron microscopy, electron microprobe analysis, x-ray 
fluorescence, and atomic absorption spectrophotometry. These 
analyses indicate the presence of four clay minerals: interstratified 
chlorite/saponite, illite, chlorite, and serpentine. Corrensite (regu- 
larly stratified chiorite/saponite) is the dominant clay mineral in 
samples from the Culebra dolomite and two shale layers of the 
lower unnamed member of the Rustler Formation. Within other lay- 
ers of the Rustler Formation, disordered mixed chlorite/saponite is 
usually the most abundant clay mineral. Studies of the morphology 
and composition of clay crystallites suggest that the corrensite was 
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formed by the alteration of detrital dioctahedral smectite in 
magnesium-rich pore fluids during early diagenesis of the Rustler 
Formation. This study provides initial estimates of the abundance 
and nature of the clay minerals in the Culebra dolomite in the vicin- 
ity of the Waste Isolation Pilot Plant. 


33004 (SAND-91-1493) Equivalent Energy Density con- 
cept: A preliminary reexamination of a technique for 

thermal loads: Yucca Mountain Site Characterization Project. 
Ryder, E.E. Sandia National Labs., Albuquerque, NM (United 
States). Aug 1992. 111p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE93000844. Source: OSTI; NTIS; INIS; GPO Dep. 

Historical and projected inventories of spent fuel from commercial 
light-water nuclear reactors exhibit diverse decay characteristics 
and ages. This report summarizes a preliminary reexamination of a 
method for determining equivalent thermal loads for the range of 
spent fuel expected at a potential underground repository. The 
method, known at the Equivalent Energy Density (EED) concept, 
bases its equivalence criteria on the assumption that a given waste 
will produce worst-case thermomechanical effects equal to worst- 
case thermomechanical effects produced by a baseline waste, 
provided that the thermal energy deposited in the host rock over a 
specified deposition period is the same for both waste descriptions. 
To test this assumption, temperature histories at representative lo- 
cations within the host rock were calculated using layouts defined 
by the EED concept and four deposition periods (20, 50, 100, and 
300 years). It was found that the peak temperatures at near-field 
locations were best matched by the shorter deposition periods of 
20 and 50 years. However, due to the sensitivity of the near-field 
environment to short-term canister-to-canister interactions, cau- 
tion,should be used when choosing a near-field deposition period. 
At the location chosen to represent the far-field, a 300-year deposi- 
tion period provided reasonable correspondence of peak 
temperature responses for all waste descriptions examined. 


33005 (SAND-92-0936C) Transport modeling in a finite 
fractured rock domain. Novak, C.F. Sandia National Labs., Albu- 
querque, NM (United States). [1992]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-921101-2: Material Research Society fall meeting, Boston, 
MA (United States), 30 Nov - 5 dec 1992). Order Number 
DE92040965. Source: OSTI; NTIS; INIS; GPO Dep. 

The Waste Isolation Pilot Plant (WIPP) is a US Department of 
Energy facility intended to demonstrate the safe disposal of 
transuranic nuclear waste. The WIPP is located in the thick halite 
beds of the Salado Formation in the Delaware Basis of southeast- 
ern New Mexico. Overlying the repository is the Culebra Dolomite 
Member of the Rustler Formation, a dolomitic unit containing ac- 
cessory minerals such as calcite, gypsum, and clays. The Culebra 
is the predominant continuous water-bearing unit in the area. Part 
of the scientific demonstration of the safety of WIPP involves un- 
derstanding and predicting what might happen should the WIPP be 
intruded by boreholes during exploration for natural resources long 
after the WIPP has been decommissioned. Should such a breach 
occur, it is possible that dissolved transuranic waste could be 
transported up a borehole and into the Culebra, through which it 
could eventually reach the accessible environment. The rates and 
mechanisms for actinide transport in Culebra Dolomite are being 
investigated as a component of repository performance assess- 
ment. Numerical simulations with the FMT (Fracture Matrix 
Transport) finite difference model in a finite, idealized double 
porosity system were performed to: (1) delineate parameter values 
for which a set of two coupled one-dimensional equations is 
insufficient to describe behavior and a fully two-dimensional repre- 
sentation is needed, (2) compare chemical retardation by ion 
exchange for fractures with and without a clay lining, and (3) com- 
pare physical and chemical retardation by ion exchange as a 
function of fracture velocity. The simulations differ from others in 
that the matrix is finite, and thus can become saturated with trac- 
ers introduced into the domain. The modeling suggests that the 
chemical retardation caused by clay linings may not be important 
in a double porosity system. Over a wide range, a single parame- 
ter group essentially determines the complexity of the model. 





33006 §§(WAPD-RC/E(EE)-500) Bettis Atomic Power Labora- 
tory: Environmental summary report. Westinghouse Electric 
Corp., West Mifflin, PA (United States). Bettis Atomic Power Lab. 
Jan 1992. 37p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC11-89PN38014. Order Number 
DE92040043. Source: OSTI; NTIS; INIS; GPO Dep. 

The Bettis Atomic Power Laboratory (Bettis) is owned by the US 
Department of Energy (DOE) and has been operated under Gov- 
ernment contract by the Westinghouse Electric Corporation since 
1949. The Bettis Site in West Mifflin, Pennsylvania conducts re- 
search and development work on improved nuclear propulsion 
plants for US Navy warships and is the headquarters for all of the 
Laboratory's operations. For many years, environmental 
has been performed to demonstrate that the Bettis Site is being 
operated in accordance with environmental standards. While the 
annual report describes monitoring practices and results, it does 
not describe the nature and environmental aspects of work and fa- 
cilities at the Bettis Site nor give a historical perspective of Bettis’ 
operations. The purpose of this report is to provide this information 
as well as background information, such as the geologic and hy- 
drologic nature of the Bettis Site, pertinent to understanding the 
environmental aspects of Bettis operations. Waste management 
practices are also described. 


33007 (WHC-EP-0125-4) Summary of radioactive solid 
waste received in the 200 Areas. Anderson, J.D.; McCann, D.C.; 
Poremba, B.E. Westinghouse Hanford Co., Richland, WA (United 
States). Jun 1992. 164p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DE92040795. Source: OSTI; NTIS; GPO Dep. 

Westinghouse Hanford Company manages and operates the 
Hanford Site 200 Area radioactive solid waste storage and 
facilities for the US Department of Energy, Richland Field Office. 
These facilities include radioactive sold waste disposal sites and 
radioactive solid waste storage areas. This document summarizes 
the amount of radioactive materials that have been buried and 
stored in the 200 Area radioactive solid waste storage and disposal 


facilities since startup in 1944 through calendar year 1991. This 
report does not include solid radioactive wastes in storage or dis- 
posed of in other areas or facilities such as the underground tank 
farms. Unless packaged within the scope of WHC-EP-0063, Han- 
ford Site Solid Waste Acceptance Criteria, (WHC 1988), liquid 
waste data are not included in this document. 


33008 (WHC-EP-0182-49) Tank farm surveillance and 
waste status summary report for April 1992. Hanion, B.M. West- 
inghouse Hanford Co., Richland, WA (United States). Jul 1992. 
109p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-87RL10930. Order Number DE92040793. 
Source: OSTI; NTIS; GPO Dep. 

This report is the official inventory for radioactive waste stored in 
underground tanks in the 200 Areas at the Hanford Site. Data that 
depict the status of stored radioactive waste and tank vessel in- 
tegrity are contained within the report. The intent of the report is to 
provide data on each of the existing 177 large underground waste 
storage tanks and 49 smaller catch tanks and special surveillance 
facilities, and to provide supplemental information regarding tank 
surveillance anomalies and ongoing investigations. 


33009 (WHC-EP-0403A) Waste tank structural evaluation 
program: Waste Tank Programs. DeFigh-Price, C.; Reep, 
|.E. Westinghouse Hanford Co., Richland, WA (United States). Oct 
1991. 54p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE92019877. Source: OSTI; NTIS; INIS; GPO Dep. 

This program is part of the overall Waste Tank Safety Programs 
for the Hanford Site, Richland, Washington. It is managed by West- 
inghouse Hanford Company (Westinghouse Hanford) for the Tank 
Farm Project Office (TFPO) of the US Department of Energy Field 
Office, Richland (RL). Waste Tank Safety Programs (Gasper 1991) 
is responsible for identifying, addressing, and closing all major 
safety issues related to the 177 single- and double-shell tanks 
(SST and DST) on the Hanford Site. This program plan covers 
waste tank structural and seismic evaluations necessary to support 
determination of tank structural life expectancy for updating safety 
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analysis reports. The key component of this program is to ade- 
quately review all 177 waste tanks from a structural standpoint to 
ensure that there are no unresolved safety issues related to tank 
Structure, and, if safety issues are identified, what information must 
be obtained to resolve them. During the first year, the process and 
criteria will be developed by Westinghouse Hanford staff, reviewed 
by external organizations, and approved by the US Department of 
Energy (DOE). Parallel with the review of the criteria, data for the 
review will be compiled and the formal review of all tanks will begin 
(depending on funding availability). Reviews will be completed after 
the criteria are finalized. These reviews will not impact the process 
already underway for resolving specific issues (e.g., flammable gas 
generation and ferrocyanides). These specific studies will continue 
as part of the overall Waste Tank Safety Programs (Gasper 1991). 


33010 (WHC-EP-0537-Rev.1) Fiscal year 1992 program 
plan for evaluation and remediation of the 

release of flammable gases 

sion 1. Johnson, G.D. Westinghouse Hanford Co., Richland, WA 
(United States). Jun 1992. 112p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE92040799. Source: OSTI; NTIS; INIS; GPO Dep. 

The Waste Tank Flammable Gas Stabilization Program was es- 
tablished in 1990 to provide for resolution of a major issue 
identified for 23 of the high-level waste tanks at the Hanford Site. 
This safety issue involves flammable gas mixtures, consisting 
mainly of hydrogen, nitrous oxide, and that are generated and peri- 
odically released in concentrations that nitrogen, exceed the lower 
flamability limit. Initial activities of the program have been directed 
at tank 241-SY-101 because it exhibits the largest risk. Activities 
conducted in fiscal year (FY) 1991 included waste sampling, waste 
sample analysis, development of tank models, conducting labora- 
tory tests with synthetic wastes, upgrading of tank instrumentation 
and ventilation systems, evaluation of new methods for characteriz- 
ing waste, and development of remedial actions. In addition to the 
work being conducted to resolve the flammable gas issue, pro- 
grams have been established (Gasper and Reep 1992) to develop 
corrective actions for high priority safety issues associated with po- 
tential explosive mixtures of ferrocyanides in tanks, potential 
organic-nitrate reactions in tanks, and for the continued cooling for 
heat generation in tank 106°C. The purpose of this document is to 
provide a brief description of the FY 1992 priorities, logic, work 
breakdown structure (WBS), and task descriptions for the Waste 
Tank Flammable Gas Stabilization Program. 


33011 (WHC-EP-0539-Rev.1) Regulatory analysis of the 
round Storage Tank-integrated Demonstration 


Revision 1. Smith, E.H. Westinghouse Hanford Co., Richland, WA 
(United States). Jul 1992. 104p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE92019781. Source: OSTI; NTIS; INIS; GPO Dep. 

The Underground Storage Tank-integrated Demonstration Pro- 
gram has been developed to identify, demonstrate, test, and 
evaluate technologies that will provide alternatives to the current 
underground storage tank remediation program. The Underground 
Storage Tank-Integrated Demonstration Program is a national pro- 
gram that consists of five participating US Department of Energy 
sites where technologies can be developed and ultimately 
demonstrated. Once these technologies are demonstrated, the Un- 
derground Storage Tank-integrated Demonstration Program will 
transfer the developed technology system to industry (governmen- 
tal or industrial) for application or back to Research and 
Development for further evaluation and modification, as necessary. 
In order to ensure that the Underground Storage Tank-Iintegrated 
Demonstration Program proceeds without interruption, it will be 
necessary to identify regulatory requirements along with associated 
permitting and notification requirements early in the technology de- 
velopment process. This document serves as a baseline for 
identifying certain federal regulatory requirements that may impact 
the Underground Storage Tank-Integrated Demonstration Program 
and the demonstration of any identified technologies. 


33012 (WHC-EP-0567) 1992 Solid waste reference forecast 
summary. Duncan, D.R. (Westi Hanford Co., Richland, 
WA (United States)); Blackburn, C.L.; Kaae, P.S.; Beverlin, K.J.; 
Garrett, S.M.K.; Stiles, D.L. Westinghouse Hanford Co., Richland, 
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WA (United States). Jun 1992. 106p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO06-87RL10930. 
Order Number DE92040414. Source: OSTI; NTIS; INIS; GPO Dep. 

The report provides a planning-basis forecast which quantifies 
the volumes of newly generated solid low-level waste, low-level 
mixed waste, transuranic waste, transuranic mixed waste, and non- 
radioactive hazardous wastes to be generated or received at the 
US Department of Energy's Hanford Site during the period span- 
ning FY-1992 through FY-2021. The objective of the report is to 
present a documented set of data which may be used consistently 
for both short- and long-term planning for solid waste treatment, 
storage, and disposal (TSD) activities. In addition to estimating the 
30-year waste volume, this forecast delineates the physical charac- 
teristics of these wastes, identifies the types of containers that will 
be used to ship the waste, and discusses the hazardous con- 
stituents of mixed and hazardous wastes. In addition, this forecast 
documents the assumptions used by the major waste generators to 
prepare their estimates, identifies potential impacts to the current 
planning basis, discusses data certainty, and addresses data com- 
pleteness. 


33013 (WHC-EP-0574) Fiscal year 1992 photographic in- 
spection of corrosion of waste drums contained in the Z-9 
storage module. Cheney, M.A.; Duncan, D.R. Westinghouse Han- 
ford Co., Richland, WA (United States). Aug 1992. 32p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE92040493. Source: OSTI; NTIS; 
GPO Dep. 

Transuranic (TRU) waste has been stored at the Hanford Site 
since the beginning of the defense materials production mission. In 
1970, the US Atomic Energy Commission (AEC) issued “immediate 
Action Directive 0511-211” directing AEC sites to package and 
store TRU wastes to be readily retrievable as contamination-free 
packages for a minimum of 20 yr. The Hanford Site implemented 
this directive and placed TRU wastes in packages and storage 
configurations intended to be retrievable 20 yr after emplacement. 


The TRU waste packages consisted primarily of steel drums or 
boxes made of fiberglass-reinforced polyester, metal, plywood, or 


concrete. A program within the Solid/Liquid Waste Remediation Di- 
vision has been initiated to assess the scope of retrieval of the 
retrievable stored TRU waste. This characterization program is de- 
scribed in WHC-EP-0223, Stored, Contact-Handied Transuranic 
Waste Characterization at the Hanford Site. In 1988 a series of 
photographs were taken to determine the condition of the drums. 
The purpose of that investigation was to determine the changes of 
the drums in the Z-9 storage module since 1983 and to determine 
the ability of the drums to meet the 20-yr storage lifetime. The re- 
sults of this investigation were, except in a few locations, that little 
degradation had occurred between 1981 and 1988. It was recom- 
mended that in five years another investigation take place. This 
report is written to fulfill that recommendation. 


33014 (WHC-MR-0387-1) UST-ID Critical Path: Number 1, 
October 1991—April 1992. La Barge, F.R. (Westinghouse Hanford 
Co., Richland, WA (United States)); Cruse, J.M.; Gates, T.E.; 
Gilchrist, R.L.; Smith, E.H.; Widrig, J.E. Westinghouse Hanford 
Co., Richland, WA (United States). Jul 1992. 22p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE92040482. Source: OSTI; NTIS; 
GPO Dep. 

UST-ID Critical Path is an informational report concerning the US 
Department of Energy, Office of Technology Development Under- 
ground Storage Tank — Integrated Demonstration (UST-ID) 
Program. The report will cover a wide variety of topics, ranging 
from a description of activities being conducted by principal investi- 
gators to an explanation of how the program planning group, 
technical support groups, and regulatory steering group are pro- 
gressing. There will be articles concerning characterization; 
high-level and low-level waste treatment and disposal; retrieval, 
transfer, and storage; waste separation; in situ treatment and dis- 
posal; and site closure. Each issue should contain information for 
everyone in the DOE complex interested in the UST-ID Program. 


33015 § (WHC-MR-0390) Analysis of the Hanford Waste Vit- 
rification Plant Canister Storage Bullding under varying heat 
loads and a subjective analysis of costs. Westinghouse Hanford 
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Co., Richland, WA (United States). Aug 1992. 52p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE92019774. Source: OSTI; NTIS; 
GPO Dep. 

Westi Hanford Company procured the services of British 
Nuclear Fuels Limited to perform an independent technical and 
cost estimate review of the Hanford Waste Vitrification Plant Canis- 
ter Storage Building design. This report contains the results of that 
review. This review was to determine whether the design of the 
Canister Storage Building is adequate to safely store canisters of 
glass waste and maintain the centerline temperature of the glass 
below the devitrification temperature during normal operations. The 
reviewer was to use the existing Fluor Daniel, Incorporated, design 
of the Canister Storage Building and model its performance and 
heat loads using British Nuclear Fuels Limited (or equivalent) 
codes to predict the performance of the Canister Storage Building. 


33016 (WHC-SA-1436) A com tive assessment of the 
destruction of selected fission products in fast and thermal re- 
actors. Wootan, D.W.; Daughtry, J.W.; Finfrock, S.H.; Greenborg, 
J.; Karnesky, R.A.; Nelson, J.V.; Omberg, R.P.; Toffer, H.; Waltar, 
A.E. Westinghouse Hanford Co., Richland, WA (United States). Jul 
1992. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. (CONF-921003-5: Inter- 
national conference on design and safety of advanced nuclear 
power plants, Tokyo (Japan), 25-28 Oct 1992). Order Number 
DE92040422. Source: OSTI; NTIS; INIS; GPO Dep. 

The relative capability of either a fast or thermal reactor to 
destroy the long-lived fission products, *°Te and '2°|, has been as- 
sessed. The transmutation rates in fast and thermal reactors were 
found to be comparable for similar sizes and loadings. It also found 
that a single commercially sized fast reactor could transmute the 
annual production of Te and 12%) from at least seven thermal reac- 
tors of similar size. 


33017 (WHC-SA-1504) Hanford’s RMW thermal treatment 
initiative. Place, B.G.; Riddelle, J.G. Westinghouse Hanford Co., 
Richland, WA (United States). Mar 1992. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. (CONF-920527-9: 1992 incineration conference, 
Albuquerque, NM (United States), 11-14 May 1992). Order Number 
DE92019884. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper presents an overview of present an overview of 
present Westinghouse Hanford company (Westinghouse Hanford) 
engineering activities related to the implementation of a program 
for the thermal treatment of the Hanford Site radioactive mixed 
waste (RMW). Topics discussed include a site-specific engineering 
study, the commercialization of thermal treatment, and thermal 
treatment of some of the Hanford Site RMW at other US Depart- 
ment of energy (DOE) sites. 


33018 (WHC-SA-1540) An approach to molecular charac- 
terization of Hanford Site waste tanks. Crawford, B.A.; 
Addieman, R.S.; Rebagay, T.V.; Troyer, G.L.; Mech, S.J.; Reich, 
F.R. Westinghouse Hanford Co., Richland, WA (United States). 
Aug 1992. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-87RL10930. (CONF-920815-7: 204. 
American Chemical Society national meeting, Washington, DC 
(United States), 23-28 Aug 1992). Order Number DE92040798. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Radioactive wastes from defense operations have been stored at 
the US Department of Energy’s Hanford Site in Washington State 
since the early 1940s. Over the past 5 decades, much of the waste 
that has accumulated in these tanks has undergone chemical 
breakdown because of interaction of chemical constituents with high 
radiation fields and caustic environments. The radiation fields in the 
tanks can reach 700 rad/h. In these fields, radiolysis is expected to 
occur with most organic and aqueous solution in the tanks. Radiol- 
ysis can best be compared to a fragmentation of chemicals that 
produces highly reactive species. These species often can form 
new molecular species. Radiolysis, coupled with the highly caustic 
environment of the waste tanks, produces even more mechanisms 
for formation of various degradation products. Typical degradation 
products are fragmented organics, hydrogen gas, and various ni- 
trogen oxide gases. This report describes the use of molecular 
spectroscopy to determine the species present in the tanks. 





33019 (WHC-SA-1585) Remote visual examination system 
for characterization of waste sites. Sumsion, M.L. Westinghouse 
Hanford Co., Richland, WA (United States). Jul 1992. 14p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. (CONF-9207102-67: Institute of Nuclear Materi- 
als Management (INMM) annual meeting, Orlando, FL (United 
States), 19-22 Jul 1992). Order Number DE92040571. Source: 
OSTI; NTIS; GPO Dep. 

A remote visual examination system for characterizing waste 
sites is a versatile color television system capable of acquiring in- 
formation in high-radiation or hazardous areas. The system can 
characterize waste in piping runs up to 1500 ft long with diameters 
of 2 inches and up. Complementary information such as tempera- 
ture, grade, radiation dose, anomaly location and hazardous gas 
level can all be monitored simultaneously with the visual images. 
The system can be converted for tank or vault examinations. Large 
cost savings and enhanced personnel safety may be realized by 
using this system. Excavation time and money can be saved and 
nondestructive evaluation of piping systems and tanks can be per- 
formed. 


33020 (WHC-SA-1600) International cooperation in the 
pretreatment of Hanford Site high- level liquid waste. Suther- 
land, D.G. (Westinghouse Hanford Co., Richland, WA (United 
States)); Grenard, C.E.; McKeon, T.M.; MacKay, S.M.; Snedeker, 
D.F. Westinghouse Hanford Co., Richland, WA (United States). Jul 
1992. 25p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-87RL10930. (CONF-920808-8: 
American Institute of Chemical Engineers (AIChE) summer national 
meeting, Minneapolis, MN (United States), 9-12 Aug 1992). Order 
Number DE92040416. Source: OSTI; NTIS; INIS; GPO Dep 

The disposal of waste in the Hanford Site storage tanks (227 
million L [60 million gal]) requires the pretreatment of this waste to 
separate the high-level fraction (90% of the radioactivity, 10% of 
the volume) from the low-level fraction. The high-level fraction will 
be vitrified, and the low-level fraction will be grouted. As part of the 
process of developing chemical separations flowsheets and new 
facility designs, Westinghouse Hanford Company contracted with 
British Nuclear Fuels for a design concept study based upon United 
Kingdom design and separations practices. Westinghouse Hanford 
Company prepared a flowsheet and facility design based on cur- 
rent accepted United States practices. This paper will describe the 
possible combination of United States/United Kingdom separations 
technologies. In addition, facility design practices, as related to 
large separations facilities in the United States and United King- 
dom, will be addressed. The overall project intends to allow United 
States designers to select process and facility features that will 
benefit the facility design and operation. The objectives of the de- 
sign and operation are to provide high separation coefficients, as 
low as reasonably achievable facility design with reduced life-cycle 
costs, and environmentally sound use of solvents and chemicals. 


33021 (WHC-SD-WM-RD-019-Rev.1) Grout Treatment Facil- 
ty waste feed a criteria: Revision 1. Hendrickson, 
D.W. Westinghouse Hanford Co., Richland, WA (United States). 
Oct 1991. 68p. Sponsored by USDOE, Washington, DC (United 
States) DOE Contract AC06-87RL10930. Order Number 
DE92019233. Source: OSTI; NTIS; INIS; GPO Dep. 

This document establishes criteria for the acceptance of grout 
waste feed to provide assurance that the final grout form produced 
by the Grout Disposal Facility (GDF) will meet the regulatory, de- 
sign, product, and process requirements. Contained in the report is 
an evaluation of the regulatory requirements associated with the 
grout disposal option along with a description of the waste cur- 
rently stored on the site. An evaluation of the heat generation 
requirements for the waste feed stream is presented. This evalua- 
tion includes the heat resulting from the grout curing process as 
well as heat associated with the radiolytic decay of the radioiso- 
topes present. Limits for individual elements as well as limits for 
classes of materials such as organics, sulfates, etc. are presented 
in Table 1-1. These values are based on regulatory, heat genera- 
tion, and compositional limits to assure the integrity of the final 
grout products. Some compositional limits such as heavy metals 
will require Toxicity Characteristic Leaching Procedure (TCLP) test- 
ing to demonstrate regulatory compliance. 
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33022 (WHC-SP-0434-15) Quarterly briefing book on envi- 
ronmental and waste management activities. Quayle, T.A. 
Westinghouse Hanford Co., Richland, WA (United States). Jul 
1992. 126p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE92019757. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of the Quarterly Briefing Book (QBB) is to provide 
current information on Environmental Restoration and Waste Man- 
agement Activities at the Hanford Site. Each edition updates the 
information in the previous edition by deleting those sections deter- 
mined not to be of current interest and adding new topics to keep 
up-to-date with the changing requirements and issues. There are 6 
sections on the following topics: current oversight issues; environ- 
mental compliance; operations activities; restoration and waste 
management; on environmental monitoring onsite; and miscella- 
neous issues. 


33023 (WHC-SP-0858) Maintenance implementation pian 
for B Plant. Tritt, S.E. Westinghouse Hanford Co., Richland, WA 
(United States). Jun 1992. 71p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-87RL10930. Order 
Number DE92040496. Source: OSTI; NTIS; INIS; GPO Dep. 

The B Plant facility, is located in the 200 East Area at the Han- 
ford Site in south-central Washington State. It consists of two major 
operating areas: the B Plant Canyon Building, and the Waste 
Encapsulation and Storage Facility (WESF). The B Plant was origi- 
nally designed to chemically process spent nuclear fuels. After this 
initial mission was completed, the plant was modified to provide for 
the separation of strontium and cesium, individually, from the fis- 
sion productwaste stream following plutonium and uranium 
recovery from irradiated reactor fuels in the Plutonium-Uranium Ex- 
traction Plant (PUREX). The recovered, purified, and concentrated 
strontium and cesium solutions were then transferred to the WESF 
for conversion to solid compounds, encapsulation, and interim stor- 
age. After strontium and cesium removal, the remaining waste was 
transferred from B Plant to tank farms. B Plantis an operating facil- 
ity that is required to ensure safe storage And management of the 
WESF cesium and strontium capsules, as well as a substantial 
radiological inventory remaining in the plant from previous cam- 
paigns. There are currently no production activities at B Plant, but 
several operating systems are required to accomplish the current B 
Plant mission.B Plant receives and stores various chemicals from 
commercial suppliers for treatment of low-level waste generated at 
WESF and B Plant, generation of demineralized water, and condi- 
tioning of water used in heating, ventilation, and air conditioning 
units. This report describes the maintenance of B Plant, including 
personnel training and schedules. 


33024  (WINCO-1107) Remote purge and trap of volatile or- 
ganic compounds In high level radioactive wastes at the idaho 
Chemical Processing Plant. Christensen, C.G.; Dykes, F.W.; 
Johnson, H.C.; Lundholm, C.W. Westi Idaho Nuclear Co., 
Inc., Idaho Falls, ID (United States). Sep 1992. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
841D12435. Order Number DE93000929. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The determination of volatile organic compounds in high level ra- 
dioactive wastes (>| F/h) is complicated by the need to prepare 
waste samples in a wholly remote shielded hot cell. Radiological 
safety procedures require reduction of radiation levels to below 100 
mFVhr before radioactive materials may be removed from the hot 
cell. A remotely operable purge and trap device has been de- 
signed, installed in a hot cell, and used for the analysis of selected, 
volatile organic compounds in high level wastes at the Idaho 
Chemical Processing Plant (ICPP). The purge process, plus the 
design of the purge and trap system, reduces radiation levels of re- 
motely prepared traps to approximately 5 mPV/hr or less. Traps can 
be transported from the hot cell to a separate GC or GC/MS sys- 
tem for desorption and analysis. Design aspects of the remote 
purge and trap system are presented and remote sample handling 
techniques discussed. The success of the system is demonstrated 
by the presentation of the quality control data obtained from actual 
process experience. The device is an integral part of present and 
future needs to analyze high level radioactive wastes for volatile 
organic compounds of regulatory interest at the ICPP. 
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33025 (WSRC-MS-92-109) Hydrogen production during 
processing of radioactive sludge containing noble metals. Ha, 
B.C.; Ferrara, D.M.; Bibler, N.E. Westinghouse Savannah River 
Co., Aiken, SC (United States). [1992]. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR180385. (CONF-920851-71: Spectrum ‘92: nuclear and 
hazardous waste management international topical meeting, Boise, 
ID (United States), 23-27 Aug 1992). Order Number DE92040203. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Hydrogen was produced when radioactive sludge from Savannah 
River Site radioactive waste containing noble metals was reacted 
with formic acid. This will occur in a process tank in the Defense 
Waste Facility at SRS when waste is vitrified. Radioactive sludges 
from four tanks were tested in a lab-scale apparatus. Maximum hy- 
drogen generation rates varied from 5 x10-7 g H/hr/g of sludge 
from the least reactive sludge (from Waste Tank 51) to 2 x10-* g 
H/hr/g of sludge from the most reactive sludge (from Waste Tank 
11). The time required for the hydrogen generation to reach a max- 
imum varied from 4.1 to 25 hours. In addition to hydrogen, carbon 
dioxide and nitrous oxide were produced and the pH of the reac- 
tion slurry increased. in all cases, the carbon dioxide and nitrous 
oxide were generated before the hydrogen. The results are in 
agreement with large-scale studies using simulated sludges. 


33026 (WSRC-MS-92-244) In-situ nitrite analysis in high 
level waste tanks. O'Rourke, P.E.; Prather, W.S.; Livingston, R.R. 
Westinghouse Savannah River Co., Aiken, SC (United States). 
[1992]. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. (CONF-9207102-59: In- 
stitute of Nuclear Materials Management (INMM) annual meeting, 
Orlando, FL (United States), 19-22 Jul 1992). Order Number 
DE92019930. Source: OSTI; NTIS; INIS; GPO Dep. 

The Savannah River Site produces special nuclear materials 
used in the defense of the United States. Most of the processes at 
SRS are primarily chemical separations and purifications. In-situ 
chemical analyses help improve the safety, efficiency and quality of 
these operations. One area where in situ fiberoptic spectroscopy 
can have a great impact is the management of high level radioac- 
tive waste. High level radioactive waste at SRS is stored in more 
than 50 large waste tanks. The waste exists as a slurry of nitrate 
salts and metal hydroxides at pH’s higher than 10. Sodium Nitrite 
is added to the tanks as a corrosion inhibitor. In-situ fiberoptic 
probes are being developed to measure the nitrate, nitrite and hy- 
droxide concentrations in both liquid and solid fractions. Nitrite 
levels can be measured between 0.01M and 1M in a 1mm path- 
length optical cell. 


33027 (WSRC-MS-—92-251) Measurement of cesium emis- 
sions during the vitrification of simulated high level 
radioactive waste. Zamecnik, J.R.; Miller, D.H.; Carter, J.T. West- 
inghouse Savannah River Co., Aiken, SC (United States). [1992]. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO09-89SR18035. (CONF-920823—4: 22. Department of 
Energy/Nuclear Regulatory Commission air cleaning and treatment 
conference, Denver, CO (United States), 24-27 Aug 1992). Order 
Number DE92019935. Source: OSTI; NTIS; INIS; GPO Dep. 

In the Defense Waste Processing Facility at the Savannah River 
Site, it is desired to eliminate a startup test that would involve 
adding small amounts of radioactive cesium-137 to simulated high- 
level waste. In order to eliminate this test, a reliable method for 
measuring non-radioactive cesium in the offgas system from the 
glass melter is required. From a pilot scale melter system, offgas 
particulate samples were taken on filter paper media and analyzed 
by Inductively Coupled Plasma-Mass Spectrometry (ICP-MS). The 
ICPMS method proved to be sufficiently sensitive to measure 
cesium quantities as low as 0.135 yg, with the sensitivity being lim- 
ited by the background cesium present in the filter paper. Typical 
particulate loadings ranged from <0.2 to >800 yg of cesium. This 
sensitivity allowed determination of cesium decontamination factors 
for four of the five major components of the offgas system. The de- 
contamination factors measured experimentally compared favorably 
with the process design basis values. 


33028  (WSRC-RP-91-1171) The dependence of radiolytic 


H2 generation of the nitrate concentration in high-level soilu- 
tlons. Walker, D.D.; Bibler, N.E. Westinghouse Savannah River 
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Co., Aiken, SC (United States). 19 Nov 1991. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE92040313. Source: OSTI; NTIS; 
GPO Dep. 

The rate at which hydrogen is produced from the radiolysis of 
high-activity waste solutions depends on the radiation dose rate to 
the solution and the concentration of nitrate ion in solution. At a 
constant dose rate, the hydrogen generation rate decreases as the 
nitrate ion concentration increases. Using previously measured 
rates of hydrogen production, an equation has been derived which 
calculates the hydrogen generation rate when the nitrate ion con- 
centration is known. The hydrogen generation rate from this 
equation can be used to more accurately predict hydrogen produc- 
tion in waste tanks than is currently obtained assuming a fixed 
generation rate. The current fixed rate underestimates the hydro- 
gen produced in dilute waste solutions. 


33029 (WSRC-RP-91-1175) Spray nozzle pattern test for 
the DWPF HEME Task QA Plan. Lee, L. Westinghouse Savannah 
River Co., Aiken, SC (United States). 25 Nov 1991. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE92040167. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The DWPF melter off-gas systems have two High Efficiency Mist 
Eliminators (HEME) upstream of the High-Efficiency Particulates 
Air fitters (HEPA) to remove fine mists and particulates from the 
off-gas. To have an acceptable filter life and an efficient operation, 
an air atomized water is spray on the HEME. The water spray 
keeps the HEME wet and dissolves the soluble particulates and 
enhances and HEME efficiency. DWPF Technical asked SRL to 
determine the conditions which will give satisfactory atomization 
and distribution of water so that the HEME will operate efficiently. 
The purpose of this document is to identify, QA controls to be ap- 
plied in the pursuit of this task (WSRC-RP-91-1151). 


33030 (WSRC-RP-91-1220) Hazardous Waste/Mixed Waste 
Treatment Bullding throughput study. England, J.L.; Kanzleiter, 
J.P. Westinghouse Savannah River Co., Aiken, SC (United States). 
18 Dec 1991. 36p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE92040050. Source: OSTI; NTIS; INIS; GPO Dep. 

The hazardous waste/mixed waste HW/MW Treatment Building 
(TB) is the specified treatment location for solid hazardous waste/ 
mixed waste at SRS. This report provides throughput information 
on the facility based on known and projected waste generation 
rates. The HW/MW TB will have an annual waste input for the first 
four years of approximately 38,000 ft? and have an annual treated 
waste output of approximately 50,000 ft®. After the first four years 
of operation it will have an annual waste input of approximately 
16,000 ft® and an annual waste output of approximately 18,000 ft. 
There are several waste streams that cannot be accurately pre- 
dicted (e.g. environmental restoration, decommissioning, and 
decontamination). The equipment and process area sizing for the 
initial four years should allow excess processing capability for 
these poorly defined waste streams. A treatment process 
description and process flow of the waste is included to aid in un- 
derstanding the computations of the throughput. A description of 
the treated wastes is also included. 


33031 (WSRC-SW4-6) DWPF waste form compliance plan 
(Draft Revision). Plodinec, M.J.; Marra, S.L. Westinghouse Savan- 
nah River Co., Aiken, SC (United States). [1991]. 231p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE92013269. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Department of Energy currently has over 100 million liters of 
high-level radioactive waste in storage at the Savannah River Site 
(SRS). In the late 1970's, the Department of Energy recognized 
that there were significant safety and cost advantages associated 
with immobilizing the high-level waste in a stable solid form. Sev- 
eral alternative waste forms were evaluated in terms of product 
quality and reliability of fabrication. This evaluation led to a deci- 
sion to build the Defense Waste Processing Facility (DWPF) at 
SRS to convert the easily dispersed liquid waste to borosilicate 
glass. In accordance with the NEPA (National Environmental Policy 
Act) process, an Environmental Impact Statement was prepared for 





the facility, as well as an Environmental Assessment of the alterna- 
tive waste forms, and issuance of a Record of Decision (in 
December, 1982) on the waste form. The Department of Energy, 
recognizing that start-up of the DWPF would considerably precede 
licensing of a repository, instituted a Waste Acceptance Process to 
ensure that these canistered waste forms would be acceptable for 
eventual disposal at a federal repository. This report is a revision 
of the DWPF compliance plan. 


33032 (WSRC-TR-91-597) An estimation of tritium inven- 
tory limits for the E-Area vaults. Yu, A.D.; Cook, J.R. 
Westinghouse Savannah River Co., Aiken, SC (United States). 2 
Dec 1991. 42p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE92040166. Source: OSTI; NTIS; INIS; GPO Dep. 

At the request of Waste Management, Interim Waste Technology 
has conducted a modeling study to estimate the tritium inventory 
limits for the E-Area vaults. These inventory limits are based on 
the groundwater impact of the planned waste disposal. The tritium 
inventory limit for an intermediate Level Tritium Vault (ILTV) is esti- 
mated to be 400,000 Curies with a 100 year storage period. During 
this period, it is assumed that the ILTV will be vented, any leachate 
will be extracted, and its performance will be carefully monitored. 
The tritium inventory limits for a Low Activity Waste Vault (LAWV) 
and an Intermediate Level Non-Tritium Vault (ILNTV) are estimated 
to be 15,000 and 11,000 Curies, respectively. Venting and leachate 
extraction were not assumed necessary. These operational alterna- 
tives would further enhance the of these vaults. 
These limits are significantly higher than the forecasted maximum 
tritium inventories for the vaults. Details of the modeling study are 
described in the attached report. 


33033 (Y/ER-2) Work plan, health and safety pian, and 
site characterization for the Waste Coolant Faciilty 
(T-038). Bohrman, D.E.; Uziel, M.S.; Landguth, D.C.; Hawthorne, 
S.W. Oak Ridge Y-12 Plant, TN (United States). Feb 1990. 98p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840S21400. Order Number DE92019628. Source: 
OSTI; NTIS; INIS; GPO Dep. 

As part of the Resource Conservation and Recovery Act (RCRA) 
Facility Investigation (RFI) of the Department of Energy's Y-12 
Plant located in Oak Ridge, Tennessee, this work plan has been 
developed for theWaste Coolant Processing Facility (T -038). The 
work plan was developed by the Measurement Ss and 
Development Group (MAD) of the Health and Safety Research Di- 
vision (HASRD) at Oak Ridge National Laboratory (ORNL) and will 
be implemented es by OR and the Y-12 Environmental Surveil- 
lance Section. his plan consists of four major sections: (1) a 
project aan giving the scope and objectives of the investiga- 
tion at the Waste Coolant Processing Facility; (2) field and 
sampling procedures describing sample documentation, soil sam- 
pling techniques, sample packaging and preservation, equipment 
decontamination, and disposal of investigation-generated wastes; 
(8) sample analysis procedures detailing necessary analytical labo- 
ee ae es ee 
sample receipt through analysis and data reporting; and (4) a 
health and safety plan which describes general site hazards and 
particular hazards associated with specific tasks, assigns responsi- 
bilities, establishes personnel protection standards and mandatory 
safety procedures, and provides emergency information for contin- 
gencies that may arise during the course of field operations. 


33034 (¥/ER-—10) — of proposed postciosure alter- 
natives for the Bear Creek Burial Grounds at the Oak Ridge 
Y-12 Plant, Oak , Tennessee. Walter, K.A.; White, R.K.; 
Southworth, G.R.; O'Donnell, F.R.; Travis, C.C.; White, D.A. Oak 
Ridge Y-12 Plant, TN (United States). Dec 1990. 171p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840S21400. Order Number DE92019629. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Bear Creek Burial Grounds are located in Bear Creek Valley 
about 2 miles southwest of the Y-12 Plant on the United States 
Department of Energy (DOE) Oak Ridge Reservation. From 1955 
until recently solid and liquid wastes from the Y-12 plant were de- 
posited in Burial Grounds waste disposal areas. The principal types 
of wastes disposed of were solvents, oils, coolants, uranium, and 


other heavy metals. Methods of disposal included filling excavated 
trenches with solid wastes and pouring liquid wastes onto the filled 
trenches or into standpipes embedded in the trenches. Since 1982 
the Y-12 Plant has sampled groundwater, surface water, soils, and 
sediments in Bear Creek Valley for contamination. At the Burial 
Grounds site, groundwater is the most seriously contaminated 
medium: very high levels of several volatile organic compounds 
(VOCs) occur near the easiem trenches. In addition, elevated lev- 
els of VOCS, metals, and (PCBS) have 
been found in soils in the immediate vicinity of the waste trenches 
and the Oil Retention Ponds and in sediments. This report the 
risks to human health and the environment posed by the Bear 
Creek Burial Grounds under three remedial alternatives proposed 
under the CAPCA project: take noaction; place an impermeable 
cap over the Burial Grounds trenches, and construct subsurface 
drains to reduce leachate production; and in addition to capping 
the site, construct a network of recovery wells to extract contami- 
nated groundwater for treatment in an air-stripping facility. Two 
recovery well options were evaluated: (a) recovery of contaminants 
an eaibednies Unger GUUS Of aapller Gaal Ah seeovecs of ccatenaeante 
over 600 ft of aquifer. 


33035 (Y/SUB-92-99928C/4) Corrective action plan for un- 
derground storage tank 0134-U at the Buliding 9204-2 Site 
Oak Ridge Y-12 Plant, Oak , Tennessee, Facility ID No. 0- 
010117. Bohrman, D.E. (Oak Ridge Y-12 Plant, TN (United 
States)); Ingram, E.M.; Potter, C.D.; Adkison, R.D. Oak Ridge Y-12 
Plant, TN (United States); Science 

Oak Ridge, TN (United States). Aug 1 


840S21400. Order Number DES92040081. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document represents the Corrective Action Plan for under- 
ground storage tank (UST) 0134-U, previously located at Building 
9204-2, Oak Ridge Y-12 Plant, Oak Ridge, Tennessee. Tank 0134- 
U, a 117-gallon UST, was removed on December 14, 1988. This 
document presents a comprehensive summary of all environmental 
assessment investigations conducted at the Building 9204-2 Site 
and the corrective action measures proposed for remediation of 
subsurface petroleum contamination identified at the site. 
This document is written in accordance with the regulatory require- 
ments of the Tennessee Department of Environment and 
Conservation (TDEC). 


33036 (Y/TS-747/R1) Y-12 construction/demolition landfill 


Vi: Permit lon, Parts 1 and 2: Revision 1. Oak Ridge Y- 
12 Plant, TN (United States). Apr 1992. 240p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. (Y/WM-070/R1). Order Number DE92041008. 
Source: OSTI; NTIS; GPO Dep. 

Engineering drawings for this project are identified as CAPE- 
3037. Inquiries may be directed to: Office of Scientific and 
Technical Information, P.O. Box 62, Oak Ridge, TN 37831. 

This report describes site conditions in the area known as the Y- 
12 Construction/Demolition Landfill-Vi (CDL-VI) Site. This site is 

for construction of a landfill to accept for disposal con- 
struction and demolition wastes under a permit to be issued by the 
State of Tennessee. The report documents site geologic conditions, 
soil characteristics, and the occurrence and movement of ground- 
water at the site. information used in preparation of 
the report include: (1)drilling logs for monitor wells constructed in 
the vicinity of the CDL-VI site and at other nearby operating facili- 
ties; (2) records of water level monitoring in area monitoring wells 
(see Appendix A); (3) the Geologic Map of the Oak Ridge Area; 
and (4) Geotechnical Study, P Construction Landfill Vi Y- 
12 Plant, Oak Ridge, Tn.,prepared by ERCE (May 1991) (see 
Appendix B). 


33037 (Y/WM-129) Determination of the calibration curve 
for an ST5 box c baled waste. Adams, S.A.; Walker, 
T.H.; Howard, S.C.; Mitchell, J.M. Oak Ridge Y-12 Plant, TN 
(United States). Jun 1992. 109p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840S21400. 
(CONF-921029-2: 8. annual Department of Energy model confer- 
ence on waste management and environmental restoration, Oak 
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Ridge, TN (United States), 19-22 Oct 1992). Order Number 
DE92019488. Source: OSTI; NTIS; INIS; GPO Dep. 

The Trash Monitor Station (TMS), a nondestructive examination 
facility at the Oak Ridge Y-12 Plant, utilizes gamma scintillation de- 
tectors for the isotopic characterization of possible radioactive 
contamination and measurement of the quantity of potential de- 
pleted uranium contamination present in solid waste. Experimental 
data has been collected and analyzed for construction of a calibra- 
tion curve for an ST5 box containing baled waste. The raw data 
consists of gross counts per second derived from five minute 
counts from three TMS sodium iodide detectors when known 
amounts of depleted uranium have been placed in a predetermined 
“worst case” location. Extensive analysis of the data indicates that 
a function of the form y = a + bx + cx?, where x and y represent 
sources and net counts per minute respectively, provides the best 
characterization of a calibration curve. While this equation provides 
the best prediction, an established method for calculating the mini- 
mum detectable amount (MDA) for this type of equation has 
notbeen found. Therefore, a piece-wise fit of two lines may be 
preferable at this time. This study provides two linear and two non- 
linear models, any one of which may be appropriate for use as the 
calibration equation for an ST5 box containing baled waste. Two 
equations for both the linear and nonlinear model types have been 
supplied to provide a choice between using cpm from a third 
sodium iodide detector as background or using cpm from a differ- 
ent region of interest as background. 


33038 (Y/WM-131) East Chestnut Ridge hydrogeologic 
characterization: A geophysical study of two karst features. 
Oak Ridge Y-12 Plant, TN (United States). Jan 1991. 67p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. (ECE-91-002). Order Number DE92019815. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Permitting and site selection activities for the proposed East 
Chestnut Ridge landfill, located on the Oak Ridge Reservation, 
have required additional hydrogeologic studies of two karst fea- 
tures. ical testing methods were utilized for investigating 
these karst features. The objectives of the geophysical testing was 
to determine the feasibility of geophysical techniques for locating 
subsurface karst features and to determine if subsurface anomalies 
exist at the proposed landfill site. Two karst features, one lacking 
surface expression (sinkhole) but with a known solution cavity at 
depth (from previous hydrologic studies), and the other with sur- 
face expression were tested with surface geophysical methods. 
Four geophysical profiles, two crossing and centered over each 
karst feature were collected using both gravimetric and electrical 
resistivity techniques. 


0530 Environmental Aspects 


Refer also to citation(s) 32910, 32915, 32925, 32943, 32989, 
33022, 33063, 34551, 34562, 34578, 34632, 34634, 34700, 34735, 
34736, 34737, 34745, 34752, 34767, 34781, 34787, 34924, 35480 


33039 § (DOE/OR/00033-T487) Environmental monitoring for 
uranium and neptunium at Yucca Mountain Eplthermal 
Neutron Activation sis. Riggle, K. (Missouri Univ., 
Columbia, MO (United States)). Oak Ridge Inst. for Science and 
Education, TN (United States); Missouri Univ., Columbia, MO 
(United States). May 1992. 109p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-760R00033. Order 
Number DE92041032. Source: OSTI; NTIS; INIS; GPO Dep. 
Epithermal Neutron Activation Analysis (ENAA) is investigated as 
an analysis method for uranium and neptunium in environmental 
from Yucca Mountain. The design and construction of a 
facility for this technique are described. Theoretical improvement in 
sensitivity for ENAA over thermal NAA (TNAA) is discussed and 
compared to experimental results for different sample types. Ura- 
nium is analyzed in eight different sample matrices, including 
samples from Yucca Mountain. Neptunium has been studied only 
in AGV-1 Granite. As predicted by theory, uranium shows a high 
experimental sensitivity improvement factor (average = 7.76), while 
neptunium has a factor of only 0.49. Detection limits for uranium 
using ENAA range from 6 to 52 ppb by weight (2.6 to 17 ng in 
sample) for the different matrices. Neptunium shows a detection 
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limit of 57 ppb by weight (6.2 ng in sample) in AGV-1 Granite us- 
ing ENAA. Using TNAA, neptunium can be analyzed to 35 ppB by 
weight (3.4 ng in sample). 


33040  (DPST-85-220-Rev.1) Cs-137 concentrations in Steel 
Creek in 1984: Revision 1. Hayes, D.W. Du Pont de Nemours 
(E.1.) and Co., Aiken, SC (United States). Savannah River Lab. 28 
Jan 1985. 13p. by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035 ;AC09-76SR00001. Or- 
der Number DE92019750. Source: OSTI; NTIS; GPO Dep. 

Measurement of Cs-137 concentrations in Steel Creek, 1984, 
have shown that L Reactor flow tests have not changed the Cs- 
137 concentrations and the initial phases of L Pond dam 
construction have only caused a slight increase in Cs-137 concen- 
trations. The Cs-137 concentrations in 1984 were about 1 to 2 
percent of the EPA drinking water concentration guide of 200 pCi/ 
L. The concentration in Steel Creek is essentially the same as in 
1980, before any major L Reactor refurbishing. The data obtained 
in 1984 indicate that initial Cs-137 remobilization estimates for 
Steel Creek are still valid. 


33041 (INIS-JP-005, pp. 414-419) Nuclides migration tests 
under deep geological conditions. Kumata, M. (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment); Vandergraaf, T.T. Japan Atomic Energy Research 
Inst., Tokyo (Japan). 1991. 462p. (CONF-910359-: 3. international 
symposium on advanced nuclear energy research: global, environ- 
ment and nuclear energy, Mito (Japan), 13-15 Mar 1991). In 
Proceedings of the third international symposium on advanced nu- 
clear energy research: Global environment and nuclear energy. 
Order Number DE92514989. Source: OSTI; NTIS; INIS. 

Migration behaviour of technetium and iodine under deep geo- 
logical conditions was investigated by performing column tests 
under in-situ conditions at the 240 m level of the Underground Re- 
search Laboratory (URL) constructed in a granitic batholith near 
Pinawa, Manitoba, Canada. '*'! was injected with tritiated water 
into the column. Tritium and 'S'| were eluted simultaneously. 
Almost 100 % of injected '5'!| was recovered in the tritium break- 
through region, indicating that iodine moved through the column 
almost without retardation under experimental conditions. On the 
other hand, the injected technetium with tritium was strongly 
retarded in the column even though the groundwater was mildly re- 
ducing. Only about 7 % of injected *"Tc was recovered in the 
tritium breakthrough region and the remaining fraction was strongly 
sorbed on the dark mafic minerals of column materials. This strong 
sorption of technetium on the column materials had not been ex- 
pected from the results obtained from batch experiments carried 
out under anaerobic conditions. (author). 


33042 
pollutants at Los Alamos National Laboratory: A large re- 
search and dev facility. Eberhart, C.F. (Los Alamos 
National Lab., NM (United States)); Smith, V. Los Alamos National 
Lab., NM (United States). [1992]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-920814—5: 9. world clean air congress and exhibition: to- 
wards the year 2000 - critical issues in the global environment, 
Montreal (Canada), 30 Aug - 4 sep 1992). Order Number 
DE92040325. Source: OSTI; NTIS; GPO Dep. 

This paper describes a successful system for evaluating toxic air 
pollutants at Los Alamos National Laboratory that combines mea- 
surements, calculations, and surveys to efficiently evaluate 
emissions and ambient concentrations. It includes: a short-term in- 
tensive monitoring program for metals, acid gases, and organics; 
an emissions inventory for approximately 1200 sources that is peri- 
odically updated; occasional stack testing; an internal inspection 
program; and review of expected emissions from sources before 
the start of construction. The prime component of this system is the 
emission inventory data base or Regulated Air Pollutant System 
(RAPS). It contains virtually all source-specific information and is 
primarily used to evaluate compliance with Department of Energy, 
New Mexico, and federal requirements. Research and development 
(R&D) facilities, have historically been, and usually still are, below 
most or all of the air quality regulatory thresholds. However, not 
knowing emissions nor having any ambient measurements may re- 
sult in regulators requiring the cessation of R&D activities. Recent 
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legislation such as the 1990 Clean Air Act amendments along with 
ever-increasing state and local regulations clearly indicate the need 
for evaluating emissions and ambient concentrations. Greater pub- 
lic scrutiny and increasingly active environmental organizations 
have also made it imperative for sources to estimate emissions 
and understand the impacts even if they are not regulated. 

33043. (NMP-RMT-910329-Rev.1) Toxicity testing results on 
increased treatment rate of 3700 galions/batch: Re- 
vision 1. Pickett, J.B.; Martin, H.L.; Diener, G.A. Westinghouse 
Savannah River Co., Aiken, SC (United States). 6 Jul 1992. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE93000456. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In July, 1991, Reactor Materials increased the supernate treat- 
ment concentration in the M-Area Dilute Effluent Treatment Facility 
from 2700 gallons of supemate per 36000 gallon dilute wastewater 
batch to 3700 gallons/batch. This report summarizes the toxicity 
testing on the effluents of the increased treatment rate.(JL) 


33044 (ORNL/RASA-91/9) Radiological survey results at 34 
School Street, Beverly, Massachusetts (VB023). Foley, R.D.; 
Johnson, C.A. Oak Ridge National Lab., TN (United States). Jul 
1992. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE92041365. Source: OSTI; NTIS; INIS; GPO Dep. 

At the request of the US Department of Energy (DOE), a team 
from Oak Ridge National Laboratory conducted a radiological sur- 
vey at 34 School Street, Beverly, Massachusetts. The survey was 
performed in May 1991. The purpose of the survey was to deter- 
mine if uranium from work performed under government contract at 
the former Ventron facility had migrated off-site to neighboring ar- 
eas. The survey included a surface gamma scan and the collection 
of soil samples for radionuclide analyses. Results of the survey 
demonstrated no radionuclide concentrations or radiation measure- 
ments in excess of the DOE Formerly Utilized Sites Remedial 
Action Program guidelines. 


33045 (ORNL/RASA-91/11) Radiological survey results at 
30 Cilif Street, Beverly, Massachusetts (VB022). Foley, R.D.; 
Johnson, C.A. Oak Ridge National Lab., TN (United States). Jul 
1992. 11ip. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE92019484. Source: OSTI; NTIS; INIS; GPO Dep. 

At the request of the US Department of Energy (DOE), a team 
from Oak Ridge National Laboratory conducted a radiological sur- 
vey at 30 Cliff Street, Beverly, Massachusetts. The survey was 
performed in May 1991. The purpose of the survey was to deter- 
mine if uranium from work performed under government contract at 
the former Ventron facility had migrated off-site to neighboring ar- 
eas. The survey included a surface gamma scan, a beta-gamma 
scan of paved areas, and the collection of soil samples for radionu- 
clide analyses. Results of the survey demonstrated no radionuclide 
concentrations or radiation measurements in excess of the DOE 
Formerly Utilized Sites Remedial Action Program guidelines. The 
radionuclide distributions were not significantly different from typical 
background levels in the Beverly, Massachusetts, area. 


33046 
Porter Street City Park, Beverly, (VB026). Foley, 
R.D.; Johnson, C.A. Oak Ridge National Lab., TN (United States). 
Aug 1992. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE92041349. Source: OSTI; NTIS; INIS; GPO Dep. 

At the request of the US Department of Energy (DOE), a team 
from Oak Ridge National Laboratory conducted a radiological sur- 
vey at the Porter Street City Park, Beverly, Massachusetts. The 
survey was performed in May 1991. The purpose of the survey 
was to determine if uranium from work performed under govern- 
ment contract at the former Ventron facility had migrated off-site to 
neighboring areas. The survey included a surface gamma scan 
and the collection of soil samples for radionuclide analyses. Re- 
sults of the survey demonstrated no radionuclide concentrations or 
radiation measurements in excess of the DOE Formerly Utilized 
Sites Remedial Action Program guidelines. 


(ORNL/RASA-91/12) Radiological survey results at 
Massachusetts 
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33047 (ORNURASA-91/14) Radiological survey results at 
10 Cliff Street, Beverly, Massachusetts (VB021). Foley, R.D.; 
Johnson, C.A. Oak Ridge National Lab., TN (United States). Jul 

992. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE92041366. Source: OSTI; NTIS; INIS; GPO Dep. 

At the request of the US Department of Energy (DOE), a team 
from Oak Ridge National Laboratory conducted a radiological sur- 
vey at 10 Cliff Street, Beverly, Massachusetts. The survey was 
performed in May 1991. The purpose of the survey was to deter- 
mine if uranium from work performed under government contract at 
the former Ventron facility had migrated off-site to neighboring ar- 
eas. The survey included a surface gamma scan, a beta-gamma 
scan of paved areas, and the collection of soil samples for radionu- 
clide analyses.Results of the survey demonstrated no radionuclide 
concentrations or radiation measurements in excess of the DOE 
Formerly Utilized Sites Remedial Action Program guidelines. 


33048 (ORNL/RASA-91/15) Radiological survey results at 9 
Porter Street, Beverly, Massachusetts (VB020). Foley, R.D.; 
Johnson, C.A. Oak Ridge National Lab., TN (United States). Jul 
1992. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE92041351. Source: OSTI; NTIS; INIS; GPO Dep. 

At the request of the US Department of Energy (DOE), a team 
from Oak Ridge National Laboratory conducted a radiological sur- 
vey at 9 Porter Street, Beverly, Massachusetts. The survey was 
performed in May 1991. The purpose of the survey was to deter- 
mine if uranium from work performed under government contract at 
the former Ventron facility had migrated off-site to neighboring ar- 
eas. The survey included a surface gamma scan and the collection 
of soil samples for radionuclide analyses. Results of the survey 
demonstrated no radionuclide concentrations or radiation measure- 
ments in excess of the DOE Formerly Utilized Sites Remedial 
Action Program guidelines. 


33049 (ORNL/RASA-91/17) Radiological survey results at 5 
Clltt Street, , Massachusetts (VB018). Foley, R.D.; John- 
son, C.A. Oak Ridge. National Lab., TN (United States). Aug 1992. 
19p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE92041348. Source: 
OSTI; NTIS; INIS; GPO Dep. 

At the request of the US Department of Energy (DOE), a team 
from Oak Ridge National Laboratory conducted a radiological sur- 
vey at 5 Cliff Street, Beverly, Massachusetts. The survey was 
performed in May 1991. The purpose of the survey was to deter- 
mine if uranium from work performed under government contract at 
the former Ventron facility had migrated off-site to neighboring ar- 
eas. The survey included a surface gamma scan and the collection 
of soil samples for radionuclide analyses. Results of the survey 
demonstrated no radionuclide concentrations or radiation measure- 
ments in excess of the DOE Formerly Utilized Sites Remedial 
Action Program guidelines. 

33050 (ORNL/RASA-91/29) Radiological survey results at 
Beverly Harbor, , Massachusetts (VB025). Foley, R.D.; 
Johnson, C.A. Oak Ridge National Lab., TN (United States). Aug 
1992. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93000420. Source: OSTI; NTIS; GPO Dep. 

At the request of the US Department of Energy (DOE), a team 
from Oak Ridge National Laboratory conducted a radiological sur- 
vey at Beverly Harbor, Beverly, Massachusetts. The survey was 
performed in may 1991. The purpose of the survey was to deter- 
mine if uranium from work performed under government contract at 
the former Ventron facility had migrated off-site to the harbor and 
neighboring areas. The survey included a surface gamma scan 
and the collection of soil and biological samples for radionuclide 
analyses. 


33051 (ORNL/RASA-92/1) Results of the radiological sur- 
vey at the former Chapman Valve Man Company, 
Indian Orchard, Massachusetts (CI0001). Foley, R.D.; Uziel, 
M.S. Oak Ridge National Lab., TN (United States). Jul 1992. 43p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract AC05-840R21400. Order Number DE92019302. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Radiological survey was conducted at Building 23 (Department 
No. 40) at the former Chapman Valve Manufacturing Company, In- 
dian Orchard, Massachusetts. The survey was performed in August 
1991. The purpose of the survey was to determine whether the 
property was contaminated with radioactive residues, principally 

U, as a result of work done for the Atomic Energy Commission 
(AEC) during the 1940s. The survey included a gamma scan, a 
beta-gamma scan, and measurement of alpha activity; measure- 
ment of direct and removable alpha and beta-gamma levels; and 


overhead beams. Radionuclide analysis of soil, dust, and debris, 
and analysis of smear samples indicate that residual 7°U at- 
tributable to former AEC-supported operations is present at this 

site. Elevated levels of radioactivity were particularly evident on the 
comeiand nd walls in the western part of the central area of the build- 
ing (grid blocks Al through A6). Concentrations of ®U in dust 
samples collected from overhead beams exceeded DOE guidelines 
in a blocks Al through A14 and remained elevated in grid blocks 
A15 through A19. Dust on a movable overhead crane in grid block 
A23 was well above the guideline, probably because the crane had 
at some time been located further west. Some contamination was 
evident in grid blocks B1 through B5, but clutter and debris in this 
area prevented a thorough survey. 


33052 (ORNL/RASA-92/2) Radiological survey results at 6 
Clift Street, Beverly, Massachusetts (VB008). Foley, R.D.; Car- 
rier, R.F. Oak Ridge National Lab., TN (United States). Aug 1992. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE92040695. Source: 
OSTI; NTIS; INIS; GPO Dep. 

At the request of the US Department of Energy (DOE), a team 
from Oak ridge National Laboratory conducted a radiological sur- 
vey at 6 Cliff Street, Beverly, Massachusetts. The survey was 
performed in May 1991. The purpose of the survey was to deter- 
mine if uranium dust from work performed under government 
contract at the former Ventron facility had migrated off-site to 
neighboring areas. The survey included a surface gamma scan 
and the collection of soil samples for radionuclide analyses. Re- 
sults of the survey demonstrated no radionuclide concentrations or 
radiation measurements in excess of the DOE Formerly Utilized 
Sites Remedial Action Program guidelines. 


33053 (PNL-8230) A catalog of borehole geophysics for 
the 100 Areas and adjacent 600 Area, Hanford Site, 1962—May 
1992: A research report for Westinghouse Hanford Company. 
Lewis, R.E.; Pearson, A.W. Pacific Northwest Lab., Richland, WA 
(United States). Sep 1992. 125p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE92040788. Source: OSTI; NTIS; GPO Dep. 

This report catalogs geophysical borehole logs acquired between 
1962, when logging began, and May 15, 1992 in the 100 Areas 
and the surrounding 600 Area of the Hanford Site. Separate tables 
were prepared for each respective set of wells. Each table lists all 
wells known to have been drilled, all borehole geophysical logs 
measured, and the location of these logs. No information is pro- 
vided for logs acquired by the Westinghouse Hanford Company 
spectral gamma logging system. Maps are provided for identifica- 
tion of the specific wells in the 1200 Areas. A cross reference 
between the well numbering scheme employed by the Basalt 
Waste Isolation Project and that based on the Hanford grid name 
is provided for the appropriate wells in the 600 area. 


33054 (RFP—4605) Development of a PM-10 inlet for con- 
tinuous operation and with recovery of the >10-m fraction. 
Langer, G.; Pauley, B.J. EG and G Rocky Flats, Inc., Golden, CO 
(United States). Rocky Flats Plant. [1992]. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC34- 
90DP62349. (CONF-9207122—1: The Fine Particle i 
conference, Las Vegas, NV (United States), 14 Jul 1992). Order 
Number DE92018621. Source: OSTI; NTIS; INIS; GPO Dep. 

The Rocky Flats Plant (RFP) manufactured nuclear weapons’ 
components out of plutonium (Pu) metal until 1990. The plant is 
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now in a decontamination and disposition phase. In both the manu- 
facturing mode and the present mode, Department of Energy 
(DOE), Environmental Protection Agency (EPA) and the State of 
Colorado have required continuous monitoring of the air to detect 
releases of radionuclides. The air surveillance network established 
around the plant in the early 1950's was replaced in 1972 with a 
network of high-volume (40 = samplers (hivols). This network 
extends into the community. The hivois were patterned after the 
EPA total suspended particle (TSP) samplers with an approximate 
cutoff at 30 micrometers (um); however, the RFP version of the 
TSP sampler was designed to operate continuously and had to be 
relatively inconspicuous. After nearly 20 years of operation, the 
RFP air surveillance samplers are in need of updating or replace- 
ment, in part because the EPA has now established a new criterion 
for sampling of suspended particles; i.e., the PM-10 criterion. Only 
particles of less than 10-ym aerodynamic diameter are considered 
hazardous to health through inhalation pathways. This report dis- 
cusses the development of a PM-10 inlet for continuous operation. 


33055 § (SRL-ETS-910579) Summary of radiological impacts 
of Par Pond drawdown. Marter, W.L.; Boni, A.L. Westinghouse 
Savannah River Co., Aiken, SC (United States). 9 Dec 1991. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. Order Number DE92040910. Source: 
OSTI; NTIS; INIS; GPO Dep. 

On March 14, 1991, a ten square foot depression was discov- 
ered on the lower downstream slope of Par Pond Dam. The water 
level in the pond was lowered about 19 feet during the period June 
28-September 19, 1991, as a safety precaution to significantly re- 
duce the consequences of a low probability, catastrophic dam 
failure to downstream populations and to appraise needs for dam 
repairs. Minor radiological impacts are expected from Par Pond 
drawdown. During the drawdown, about 160 curies of tritium and 
0.21 curies of Cs-137 were released to the Savannah River. The 
calculated radiological impact of this release would be 0.05 mrem 
to a maximum downstream individual, 0.0009 mrem to a water 
treatment plant customer, and 0.18 person-rem from all pathways 
to the population using the river for water, aquatic foods, and 
recreation. The drawdown exposed about 1300 acres of sediments 
in Par Pond containing an estimated 9.2 curies of Cs-137, a large 
part of which is at depths of greater than 3 cm. The upper-limit 
maximum dose to an occupational worker from a year of exposure 
to the sediments would be 16 mrem from external radiation. Annual 
occupational exposure from other pathways would be less than 0.1 
mrem. All potential offsite doses from liquid and atmospheric re- 
leases as a result of the drawdown would be less than three hours 
of exposure to natural radiation sources (natural exposure rate = 
0.036 mrem/hour). All offsite atmospheric doses to individuals as 
calculated less than 1% of the 10 mrem EPA regulations for DOE 
facilities. Downstream public drinking water doses of 0.0009 mrem 
were a small fraction of the EPA 4 mrem drinking water guide. 


33056 (WHC-EP-—0438-1) A guide for preparing Hanford 
Site facility effluent monitoring plans: Environmental assur: 
ance. Nickels, J.M. Westinghouse Hanford Co., Richland, WA 
(United States). Jun 1992. 64p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE92019693. Source: OSTI; NTIS; INIS; GPO Dep. 

This document provides guidance on the format and content of 
effluent monitoring plans for facilities at the Hanford Site. The guid- 
ance provided in this document is designed to ensure compliance 
with US Department of Energy (DOE) Orders 5400.1 (DOE 1988a), 
5400.3 (DOE 1989a), 5400.4 (DOE 1989b), 5400.5 (DOE 1990a), 
5480.1 (DOE 1982), 5480.11 (DOE 1988b), and 5484.1 (DOE 
1981). These require environmental monitoring plans for each site, 
facility, or process that uses, generates, releases, or manages sig- 
nificant pollutants of radioactive or hazardous materials. In support 
of DOE Orders 5400.5 (Radiation Protection of the Public and the 
Environment) and 5400.1 (General Environmental Protection Pro- 
gram), the DOE Environmental Regulatory Guide for Radiological 
Effluent Monitoring and Environmental Surveillance (DOE 1991) 
should be used to establish elements of a radiological effluent 
monitoring program in the Facility Effluent Monitoring Plan. Evalua- 
tion of facilities for compliance with the US Environmental 





Protection Agency Clean Air Act of 1977 requirements also is in- 
cluded in the airborne emissions section of the Facility Effluent 
Monitoring Plans. Sampling Analysis Plans for Liquid Effiuents, as 
required by the Hanford Federal Facility Agreement and Consent 
Order (Tri-Party Agreement), also are included in the Facility Effiu- 
ent Monitoring Plans. The Facility Effluent Monitoring Plans shall 
include complete documentation of gaseous and liquid effluent 
sampling and monitoring systems. 


33057 (WHC-EP-0446-Rev.1) Quality Assurance Project 
Plan for Facility Effluent Monitoring Plan activities: Revision 1. 
Nickels, J.M. Westinghouse Hanford Co., Richland, WA (United 
States). Jun 1992. 89p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DE92040794. Source: OSTI; NTIS; INIS; GPO Dep. 

This Quality Assurance Project Plan addresses the quality assur- 
ance requirements for the activities associated with the Facility 
Effluent Monitoring Plans, which are part of the overall Hanford 
Site environmental monitoring plan [(DOE/RL 91-49) (DOE-RL 
1991)]. This plan specifically applies to the sampling and analysis 
activities and continuous monitoring performed for all Facility Effiu- 
ent Monitoring Plan activities conducted by Westinghouse Hanford 
Company. It is generic in approach and will be implemented in 
conjunction with the specific requirements of the individual Facility 
Effluent Monitoring Plans. 


33058 (WHC-EP-0527-1) Environmental releases for calen- 
dar year 1991. Manley, C.L. Westinghouse Hanford Co., Richland, 
WA (United States). Jul 1992. 119p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-87RL10930. Order 
Number DE92040800. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents data on radioactive and nonradioactive ma- 
terials released into the environment during calendar year 1991 
from facilities managed by Westinghouse Hanford Company. Both 
summary and detailed presentations of these data are given. When 
appropriate, comparisons to data from previous years are made. 


33059 (WHC-EP-0542) 242-A evaporator comparison with 
40 CFR 61, Subpert H, and other referenced guidelines for 
stack 296-A-22. Crummel, G.M.; Dasgupta, A.K.; Diediker, L.P. 
Westinghouse Hanford Co., Richland, WA (United States). Mar 
1992. 50p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE92019700. Source: OSTI; NTIS; INIS; GPO Dep. 

This report compares 40 CFR 61, Subpart H, National Emission 
Standards for Emissions of Radioruclides other than Radon from 
U.S. Department of Energy Facilities, with the emissions from the 
242-A Evaporator at the Hanford Reservation. 


33060 (WHC-EP-0543) 241-AP tank exhaust comparison 
with 40 CFR 61, subpart H, and other referenced guidelines for 
stack 296-A-40. Crummel, G.M.; Dasgupta, A.K.; Diediker, L.P. 
Westinghouse Hanford Co., Richland, WA (United States). Mar 
1992. 47p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE92019701. Source: OSTI; NTIS; INIS; GPO Dep. 

This document outlines standards for emission of radionuclides 
other than radon from US DOE facilities, determination of stack 
gas velocity and volumetric flowrate in small stacks or ducts, sam- 
ple and velocity traverses for stationary sources, guide to sampling 
airborne radioactive materials in nuclear facilities, and comparison 
for stack 296-A-40. 


33061 (WHC-EP-0545) PUREX Plant comparison with 40 
CFR 61, Subpart H, and other referenced guidelines for Stack 
291-A-1. Geiger, J.L. (Westinghouse Hanford Co., Richland, WA 
(United States)); Dasgupta, A.K.; Diediker, L.P.; Clark, M.L. West- 
inghouse Hanford Co., Richland, WA (United States). Mar 1992. 
59p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE92019698. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report discusses Purex emissions with guidelines set in 40 
CFR 61, Subpart H, National Emission Standards for Emissions of 
Radionuclides other than Radon from US Department of Energy 
Facilities. 
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33062 (WHC-EP-0547) T Plant comparison with 40 CFR 
61, Subpart H, and other referenced guidelines for stack 291- 
T-1. Berneski, L.D. (Westinghouse Hanford Co., Richland, WA 
(United States)); Dasgupta, A.K.; Diediker, L.P.; Clark, M.L. West- 
inghouse Hanford Co., Richland, WA (United States). Mar 1992. 
55p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE92019782. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report compares Hanford’s T Plant emissions with the 40 
CFR 61, Subpart H, National Emission Standards for Emissions of 
Radionuclides other than Radon. (JL) 
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Refer also to citation(s) 32690, 32886, 32907, 32915, 32925, 
32930, 32993, 33014, 33033, 33034, 33035, 33044, 33046, 33047, 
33048, 33049, 33051, 33054, 33056, 33240, 33574, 33660, 34509, 
34561, 34642, 34668, 34673, 34924, 34931, 34997, 34998, 34999, 
35000, 35001, 35002, 35003, 35004, 35005, 35063, 35532 


33063 (ANL/ESD-15) ae laboratory study of 
plutonium-238 dissolution from Mound soli by means of the 
ACT*DE*CON™ process. Brown, K.A. (Argonne National Lab., IL 
(United States)); Heinrich, R.R.; Johnson, D.O.; Edgar, D.E. ‘Are 
gonne National Lab., IL (United States). Energy Systems Div. Apr 
1992. 42p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE93000966. Source: OSTI; NTIS; INIS; GPO Dep. 

The treatment of contaminated soil presents a significant techni- 
cal problem. Soil-washing and chemical-extraction methods have 
proven to be effective for specific applications, but a process with 
more ive treatment properties that is both cost-effective 


and environmentally propitious is needed. Bradtec, Inc., has devel- 

oped a process, the ACT*DE*CON™ process, that has been 

tested on soil contaminated with plutonium. The process eff 
reducing 


‘ectively 
extracted Pu-238 after three washes, the contamination 
levels from approximately 20 Ba/g to 1.6—1.9 Ba/g and yielding a 
decontamination factor ranging from 11 to 13. By using four or 
more ACT*DE*CON™ washes or a continuous-flow process with 
ACT*DE*CON™ solvents on a pilot-scale test, a target decontami- 
nation level of 0.93 Ba/g might be achievable. 


33064 (CONF-9002111-) Data analysis and interpretation 
for environmental surveiliance: Conference proceedings. Oak 
Ridge National Lab., TN (United States). Jun 1992. 149p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From Data analysis and interpretation for envi- 
ronmental surveillance conference; Lexington, KY (United States); 
5-7 Feb 1990. Order Number DE92019009. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Data Analysis and Interpretation for Environmental Surveil- 
lance Conference was held in Lexington, Kentucky, February 5-7, 
1990. The conference was sponsored by what is now the Office of 
Environmental Compliance and Documentation, Oak Ridge Na- 
tional Laboratory. Participants included technical professionals from 
all Martin Marietta Energy Systems facilities, Westinghouse Materi- 
als Company of Ohio, Pacific Northwest Laboratory, and several 
technical contractors. Presentations at the conference 
ranged the full spectrum of issues that effect the analysis and inter- 
pretation of environmental data. Topics included tracking systems 
for samples and schedules associated with ongoing programs; coa- 
lescing data from a variety of sources and pedigrees into 
integrated data bases; methods for evaluating the quality of envi- 
ronmental data through empirical estimates of parameters such as 
charge balance, pH, and specific conductance; statistical applica- 
tions to the interpretation of environmental information; and uses of 
environmental! information in risk and dose assessments. Hearing 
about and discussing this wide variety of topics provided an oppor- 
tunity to capture the subtlety of each discipline and to appreciate 
the continuity that is required among the disciplines in order to per- 
form high-quality environmental information analysis. 

33065 (CONF-9209165—1) Management challenges in 
remediating a mixed waste site at the Oak Ridge National Lab- 
oratory. Riddle, S.P. (USDOE Oak Ridge Field Office, TN (United 
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States)); Wilson, R.C.; Branscom, K.S. Oak Ridge National Lab., 
TN (United States). Jul 1992. 5p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
65. annual conference of the water environment federation; New 
Orleans, LA (United States); 23 Sep 1992. Order Number 
DE92019476. Source: OSTI; NTIS; INIS; GPO Dep. 

Martin Marietta Energy Systems, Inc., manages the Oak Ridge 
National Laboratory (ORNL) for the US Department of Energy 
(DOE). Since ORNL’s beginning in the 1940's, a variety of solid 
and liquid low-level radioactive waste (LLW), hazardous waste, and 
mixed waste has been generated. The solid wastes have been dis- 
posed of on site, primarily in shallow trenches called solid waste 
storage areas (SWSAs). SWSA 6, opened in 1969, is the only op- 
erational disposal site at ORNL for solid LLW. In 1984, SWSA 6 
was closed for three months when it was discovered that wastes 

by the Resource Conservation and Recovery Act (RCRA) 
were being inadvertently disposed of there. SWSA 6 was then 
added to ORNL’s Part A RCRA permit, administrative controls 
were modified to exclude RCRA regulated wastes from being dis- 
posed of at SWSA 6, and a RCRA closure plan was prepared. 
This paper describes the regulatory challenges of integrating 
RCRA,- the Comprehensive Environmental Response, Compensa- 
tion, and Liability Act; and the National Environmental Policy Act 
into a cohesive remediation strategy while managing the project 
with multiple DOE contractors and integrating the regulatory ap- 
proval cycle with the DOE budget cycle. The paper does not dwell 
on the recommended alternative but presents instead a case study 
of how some difficult challenges, unique to DOE and other federal 
facilities, were handied. 


33066 (CONF-9209165-2) Impacts of the use of institu- 
tional .mtrols on risk assessments at Department of Energy 
facilities. White, R.K.; Swindle, D.W. Jr.; Redfearn, A.; King, A.D.; 
Shaw, R.A. Oak Ridge National Lab., TN (United States). [1992]. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 65. annual conference of the 
water environment federation; New Orleans, LA (United States); 23 
Sep 1992. Order Number DE92017803. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The United States Environmental Protection Agency (EPA), in 
the National Oil and Hazardous Waste Pollution Contingency Plan 
(NCP), has determined that institutional controls cannot be applied 
when determining baseline human health risks from exposure to 
contaminants present at a hazardous waste site. Environmental 
restoration activities at DOE-OR/ER sites are primarily driven by 
the Comprehensive Environmental Response, Compensation, and 
Liability Act of 1980 (CERCLA). Therefore, the report focuses on 
the approaches and assumptions relating to institutional controls 
under CERCLA. In order to demonstrate the implications of the use 
of institutional controls at DOE facilities, this report summarizes the 
approaches and results of the recent baseline risk assessment for 
Solid Waste Storage Area 6 at Oak Ridge National Laboratory. The 
report concludes with possible options on the use of institutional 
controls at DOE-OR/ER sites. This report summarizes some of the 
major issues related to the use of institutional controls at haz- 
ardous waste sites under the auspices of DOE-OR/ER. In 
particular, the report addresses the impacts that assumptions re- 
garding institutional controls have on the results and interpretation 
of the risk assessment, [in both the Remedial Investigation (Rl) 
and the FS] and provides a case study from an actual DOE site. 


33067 
3001 St 


(CONF-921029-3) RCRA closure of the Buliding 
jorage Canal. Etheridge, J.T.; Thompson, W.T. Oak Ridge 
National Lab., TN (United States). Sep 1992. 7p. Sponsored by 


USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From Annual Department of Energy model con- 
ference on waste management and environmental restoration; Oak 
Ridge, TN (United States); 19-22 Oct 1992. Order Number 
DE92040870. Source: OSTI; NTIS; INIS; GPO Dep. 

The 3001 Storage Canal is located under portions of Buildings 
3001 and 3019 at Oak Ridge National Laboratory (ORNL) and has 
a capacity of approximately 62,000 gallons of water. The term 
canal has historically been used to identify this structure, however, 
the canal is an in-ground reinforced concrete structure satisfying 
the regulatory definition of a tank. From 1943 through 1963, the 
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canal in Building 3001 was designed to be an integral part of the 
system for handling irradiated fuel from the Oak Ridge Graphite 
Reactor. Because one of the main initial purposes of the reactor 
was to produce plutonium for the chemical processing pilot plant in 
Building 3019, the canal was designed to be the connecting link 
between the reactor and the pilot plant. During the war years, natu- 
ral uranium slugs were irradiated in the reactor and then pushed 
out of the graphite matrix into the system of diversion plates and 
chutes which directed the fuel into the deep pit of the canal. After 
shutdown of the reactor, the canal was no longer needed for its 
designed purpose. Since 1964, the canal has only been used to 
store radioisotopes and irradiated samples under a water pool for 
radiation protection. This report describes closure alternatives. 


33068 (CONF-921029—4) Application of the observational 
approach to environmental restoration at the Oak Ridge Ne- 
tional Laboratory. Garland, S.B. Ii (Oak Ridge National Lab., TN 
(United States)); Holm, L.A.; Riddle, S.P. Oak Ridge National Lab., 
TN (United States). Jul 1992. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
Annual Department of Energy model conference on waste man- 
agement and environmental restoration; Oak Ridge, TN (United 
States); 19-22 Oct 1992. Order Number DE93000978. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Martin Marietta Energy Systems, Inc., (Energy Systems) man- 
ages the Oak Ridge National Laboratory (ORNL) for the US 
Department of Energy (DOE). Since ORNL’s beginning in the 
1940's, a variety of solid and liquid low-level radioactive waste, 
hazardous waste, and mixed waste has been generated. These 
wastes primarily have been disposed of on-site by shallow land 
burial, which has caused the contamination of soil, surface water, 
sediments, and groundwater. The Environmental Restoration Pro- 
gram (ERP) was initiated to remediate this legacy of contamination 
and to eliminate the associated risk to the public and the environ- 
ment. In an effort to streamline the process and accelerate 
remediation activities, DOE, EPA, and TDEC agreed to utilize the 
Observational Approach in order to reduce time and cost and to 
use limited resources more effectively and efficiently. This paper 
briefly explains the Observational Approach, discusses its use in 
long-range planning and Remedial Investigations, and describes 
several specific applications. 


33069  (DOE/EM-0083P) US Department of Energy Environ- 
mental Restoration and Waste : Five-Year Plan, 
Fiscal Years 1994-1998: Student edition. USDOE Assistant Sec- 
retary for Environmental Restoration and Waste Management, 
Washington, DC (United States). [1992]. 17p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE92041352. Source: OSTI; NTIS; GPO Dep. 

This is a student version of the Department of Energy (DOE) En- 
vironmental Restoration and Waste Management Five-Year Plan 
for Fiscal Years 1994-1998. This plan was written and designed by 
four Washington, D.C. high school students who worked for the 
Department as DOE summer interns. It outlines major activities 
and challenges confronting the EM program, from their perspective. 
This project was born as a result of last year’s Five-Year Plan Stu- 
dent Review Program, in which these students and students from 
across the country evaluated our 737-page Five-Year Plan for FY 
1993-1997. The student comments were extremely insightful and 
have helped us develop a more readable version of the plan. 
Based on this critique of the Five-Year Plan, we asked the students 
to create a document that communicated the highlights of the doc- 
ument in language that is easy to understand. 


33070 (DOE/OR/21548-283) Executive summary for the 
Weldon Spring Site Environmental Report for calendar year 
1991: Weldon Spring Site Remedial Action Project, Weldon 
Spring, Missourl: Revision 1. MK-Ferguson Co., St. Charles, MO 
(United States); Jacobs Engineering Group, Inc., St. Charles, MO 
(United States). Jul 1992. 395p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-860R21548. Order 
Number DE92040685. Source: OSTI; NTIS; INIS; GPO Dep. 

This report is the sixth in a series of annual reports produced by 
the Weldon Spring Site Remedial Action Project (WSSRAP) since 
1986. It reports the results of a comprehensive, year-round pro- 
gram to monitor the impact of the Weldon Spring site (WSS) on the 





surrounding region’s groundwater and surface waters; air quality; 
vegetation and wildlife; and, through these multiple pathways, the 
potential for exposure to receptor human populations. Information 
is also presented on the environmental monitoring quality assur- 
ance program, waste management activities, audits and reviews, 
and special environmental studies. Data are included for both the 
Weldon Spring Chemical Plant and raffinate pits and the Weldon 
Spring Quarry. Based on the consistent exercise of quali 

ance in both standard operating 

sample collection, the WSSRAP asserts that the data presented in 
the WSS Environmental Report for Calendar Year 1991 accurately 
reflect the environmental conditions monitored at the WSS. This 
report presents narratives, summaries, and conclusions on environ- 
mental monitoring at the WSS and surrounding properties 
for the entire 1991 monitoring year. During 1991 the WSSRAP also 
published quarterly data reports, wherein all routine monitoring data 
were tabulated and presented quarterly to allow the public to review 
the data in a timely fashion prior to issuance of the annual report. 


33071 (DPW-5182) Project 8980, Savannah River Plant, 
200 Areas F & H radiation monit instruments. 
Moore, P.R. Du Pont de Nemours (E.!.) and Co., Wilmington, DE 
(United States). Explosives Dept. 18 Apr 1952. 4p. by 
USDOE, Washington, DC (United States). DOE Contract AC09- 
76SRO00001. (SR/H-184). Order Number DE92040197. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum lists the personnel radiation moni instru- 
ments for Savannah River Plant's 200 Area. The memorandum is 
dated April 18, 1952. 


33072 (EGG-M-92121) im of the buried waste 
integrated demonstration. Kosteinik, K.M.; Merrill, S.K. EG and G 
Idaho, Inc., Idaho Falls, ID (United States). [1992]. 3p. Sponsored 


by USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. (CONF-920851-79: Spectrum ‘92: nuclear and 
hazardous waste management international topical meeting, Boise, 
ID (United States), 23-27 Aug 1992). Order Number DE92019762. 
Source: OSTI; NTIS; INIS; GPO Dep. 


The Department of Energy (DOE), Office of Technology Develop- 
ment (OTD) has initiated the Buried Waste Integrated 
Demonstration (BWID) to resolve technological deficiencies associ- 
ated with the remediation of radioactive and hazardous buried 
waste. The BWID mission is to identify, demonstrate, and transfer 
innovative technologies for the remediation of DOE buried waste. 
To accomplish the mission, BWID is using a systems approach 
which supports the development of a suite of advanced and inno- 
vative technologies for the effective and efficient remediation of 
buried waste. This systems approach includes technologies for 
theentire remediation cycle. Specifically, BWID sponsors technol- 
ogy development in the following technology categories: site and 
waste characterization, retrieval, preprocessing, ex situ treatment, 
packaging, transportation, storage, disposal, and post-disposal 
monitoring. 


33073 (EGG-WM-8724) Basic radiological studies contaml- 
nation control experiments. Duce, S.W.; Winberg, M.R.; 
Freeman, A.L. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). Sep 1989. 50p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO7-761D01570. Order Number 
DE92019479. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes the results of experiments relating to con- 
tamination control performed in support of the Environmental 
Restoration Programs Retrieval Project. During the years 1950 to 
1970 waste contaminated with plutonium and other transuranic ra- 
dionuclides was disposed of in shallow land-filled pits and trenches 
at the Idaho National Engineering Laboratory. Due to potential for 
migration of radionuclides to an existing aquifer the feasibility of re- 
trieving and repackaging the waste for placement in a final 
repository is being examined as part of a retrieval project. Contam- 
ination control experiments were conducted to determine expected 
respirable and nonrespirable plutonium contaminated dust fractions 
and the effectiveness of various dust suppression techniques. 
Three soil types were tested to determine respirable fractions: 
Rocky Flats Plant generic soil, Radioactive Waste Management 
Complex soil, and a 1:1 blend of the two soil types. Over- 
all, the average respirable fraction of airborne dust was 5.4% by 
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weight. Three contamination control techniques were studied: soil 
fixative sprays, misting agents, and dust suppression agents. All of 
the tested agents proved to be effective in reducing dust in the air. 


Details of product performance and recommended usage are dis- 
cussed. 


33074 (EGG-WTD-10314) eee ot five alpha contin- 
uous alr monitors for detection of airborne Pu. Mcisaac, 
C.V.; Amaro, C.R. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). Jul 1992. 103p. by USDOE, Washington, DC 
(United States). DOE Contract AC07-761D01570. Order Number 
DE92019688. Source: OSTI; NTIS; INIS; GPO Dep. 

Results of measurements of the sensitivities of five alpha contin- 
uous air monitors (CAMs) for detection of airborne *°Pu are 
presented. Four commercially available alpha CAMs (Kurz model 
8311, Merlin Gerin Edgar, RADeCO model 452, and Victoreen 
model 758) and a alpha CAM currently in use at Argonne 
National Laboratory- West (ANL-W) were tested sampling natural 
ambient air and laboratory-generated atmospheres laden with ei- 
ther blank dust or dust containing nCi/g concentrations of 7°Pu. 
Cumulative alpha spectra were stored at 30 or 60 minute intervals 
during each sampling and were subsequently analyzed using three 
different used alpha spectrum analysis algorithms. The 
effect of airborne dust concentration and filter on 
detector resolution and sensitivity for airborne **Pu are described. 


33075 (EGG-WTD-10360) Fugitive dust control experi 
ments using directed airflow in operations. Winberg, 
M.R.; Menkhaus, D.E.; , D.N.; Wixom, V.E. EG and G 
Idaho, Inc., Idaho Falls, ID (United States). Jul 1992. 41p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-761D01570. Order Number DE92019690. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Experiments were conducted to evaluate the degree of dust con- 
trol for using directed airflow in a funnel during dumping operations. 
Retrieved buried transuranic waste or overburden soils are ex- 
pected to require focusing the retrieved material into a transporter 
box with a funnel and control of transuranic-contaminated dust at 
the funnel is mandatory. In these experiments, the idaho National 
Engineering Laboratory soil was dumped into a full-scale funnel 
(capable of focusing waste into a 4 x 4 x 8 ft box) that was spe- 
cially equipped with a directed airflow into the funnel. The degree 
of dust control was determined by comparing collected dust on fil 
ters in high volume samplers (strategically located) for a baseline 
case with no airflow to cases with airflow. Tests involving airflow 
into the funnel spanned a range of airflows at the opening between 
15-100 linear feet per minute. The basic result is that the directed 
airflow concept is adequate to control dust spread during dumping. 


33076 (INIS-mf-13347, pp. 30) Activated charcoal used for 
radon absorption with bulkheads. Sheeran, C.T.; Franklin, J.C. 
Canadian Nuclear Association, Toronto, ON (Canada). 1984. S3p. 
(CONF-8410501—: Intemational conference on occ a 
tion safety in mining, Toronto (Canada), 14-18 Oct 1984). 
Abstracts of the International Conference on Occupational pa 
tion Safety in Mining. Order Number DE92643901. Source: OST]; 
NTIS (US Sales Only); INIS. 

Abstract only. RADON/chemisorption; AIR; CHARCOAL; HU- 
MIDITY; MINES; RADIATION PROTECTION; RADON; 
CHEMISORPTION; VENTILATION 


33077 (LA-UR-92-2625) Glovebox glove change program 
at Technical Area 55, Los Alamos Nationa! Laboratory. Olivas, 
J.D. (Los Alamos National Lab., NM (United States)); Burkett, B.O.; 
Weier, D.R. Los Alamos National Lab., NM (United States). 18 Aug 
1992. 10p. by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9208130-2: 1992 
conference of American Glovebox Society (AGS), Albuquerque, 
NM (United States), 17-20 Aug 1992). Order Number DE92040324. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A formal glovebox glove change program is planned for the the 
gloveboxes in technical area 55 at the Los Alamos National labora- 
tory. The program will increase worker safety by reducing the 
chance of having worn out gloves in service. The Los Alamos pro- 
gram is based on a similar successful program at the Rocky Flats 
Plant in Gokden, Colorado. Glove change frequencies at Rocky 
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Flats were determined statistically, and are based on environmen- 
tal factors the glovebox gloves are subjected to. 


33078 (ORNL/ER/Sub-89-UB147/3) Project management 
approach for the Waste Area Grouping 6 Ciosure/Remediation 


Project at Oak Ridge National Laboratory, Oak Ridge, Ten- 
nessee: Environmental Restoration Program. Oak Ridge 
National Lab., TN (United States); Gilbert/Commonwealth, Inc., 
Knoxville, TN (United States). Jul 1992. 62p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE92019006. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document has been developed as a preliminary definition of 
the Waste Area Grouping (WAG) 6 Closure Project Management 
Approach. The purpose of this document is to identify the roles 
and responsibilities of the various project team members and to 
identify the project scope, schedule and budget. This document is 
intended to be a living document. As information develops, this 
document will be revised to create a WAG 6 Project Management 
Plan (PMP). The PMP will provide additional focus to the informa- 
tion contained in this document. The information required will be 
available as the selected alternative for remediation of WAG 6 is 
approved and Remedial Action Plans are conceptualized. This doc- 
ument has been reviewed against, and is intended to be consistent 
with, the Environmental Restoration Program Management Plan. 


33079 (ORNL/RASA-91/18) Radiological survey results at 9 
Clift Street, Beverly, Massachusetts (VB017). Foley, R.D.; John- 
son, C.A. Oak Ridge National Lab., TN (United States). Jul 1992. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE92041369. Source: 
OSTI; NTIS; INIS; GPO Dep. 

At the request of the US Department of Energy (DOE), a team 
from Oak Ridge National Laboratory conducted a radiological sur- 
vey at 9 Cliff Street, Beverly, Massachusetts. The survey was 
performed in May 1991. The purpose of the survey was to deter- 
mine if uranium from work performed under government contract at 
the former Ventron facility had migrated off-site to neighboring ar- 
eas. The survey included a surface gamma scan and the collection 
of soil samples for radionuclide analyses. Results of the survey 
demonstrated no radionuclide concentrations or radiation measure- 
ments in excess of the DOE Formerly Utilized Sites Remedial 
Action Program guidelines. 


33080 (ORNL/RASA-91/30) Radiological survey results at 
17 Congress Street, Beverly, Massachusetts (VB006). Foley, 
R.D.; Uziel, M.S. Oak Ridge National Lab., TN (United States). Jul 
1992. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE92041370. Source: OSTI; NTIS; INIS; GPO Dep. 

At the request of the US Department of Energy (DOE), a team 
from Oak Ridge National Laboratory conducted a radiological sur- 
vey at 17 Congress Street, Beverly, Massachusetts. The survey 
was performed in May 1991. The purpose of the survey was to de- 
termine if uranium from work performed under government contract 
at the former Ventron facility had migrated off-site to neighboring 
areas. The survey included a surface gamma scan, a beta-gamma 
scan of selected hard surfaces, and the collection of soil samples 
for radionuclide analyses. Results of the survey demonstrated no 
radionuclide concentrations or radiation measurements in excess of 
the DOE Formerly Utilized Sites Remedial Action Program guide- 
lines. 


(PNL-8219) Technology status report: In situ vitrifi- 
applied to buried wastes. Thompson, L.E. (Pacific 
Northwest Lab., Richland, WA (United States)); Bates, S.O.; 
Hansen, J.E. Pacific Northwest Lab., Richland, WA (United States). 
Sep 1992. 80p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93000481. Source: OSTI; NTIS; GPO Dep 
This document is a technical status report on In Situ Vitrification 
(ISV) as applied to buried waste; the report takes both technical 
and institutional concerns into perspective. The ISV process in- 
volves electrically melting such contaminated solid media as soil, 
sediment, sludge, and mill tailings. The resultant product is a high- 
quality glass-and-crystalline waste form that possesses high 
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resistance to corrosion and leaching and is capable of long-term 
environmental exposure without significant degradation. The pro- 
cess also significantly reduces the volume of the treated solid 
media due to the removal of pore spaces in the soil. 


33082 (PNL-8294) Standard and modified electrode 
engineering-scale in situ vitrification tests. Thompson, L.E. (Pa- 
cific Northwest Lab., Richland, WA (United States)); Tixier, J.S.; 
Winkelman, R.G. Pacific Northwest Lab., Richland, WA (United 
States). Sep 1992. 42p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE93000479. Source: OSTI; NTIS; GPO Dep. 

This report describes engi in situ vitrification (ISV) 
electrode tests conducted by Pacific Northwest Laboratory (PNL) 
for the US Department of Energy (DOE).(a) The purpose of these 
tests was to establish baseline data to serve as a foundation on 
which to improve the design of standard ite rod electrodes, 
which are currently used in all applications. Changes in electrode 
design are proposed as one method to increase ISV melt depths 
that typically reach about 5 m. Melt depths of 10 m are needed to 
remediate some contaminated soil sites within the DOE complex. 
To establish baseline data, we performed a thermal distribution 
analysis and tested three electrode designs: (1) the standard 


graphite rod electrodes, (2) a modified design referred to as the 


composite graphite/molybdenum electrode, and (3) a second modi- 
fied design, the dilated-tip graphite electrode. In total we performed 
six tests, two of each design. Within the scope of these tests, there 
were four specific objectives. Our first objective was to determine 
the influence of electrode design on monolith mass and shape. Our 
second objective was to determine the correlation between the ac- 
tual test results and the results of the numerical heat distribution 
analysis using the TEMPEST code. Our third objective was to 
qualitatively evaluate the melt resistance and the electrode contact 
resistance that resulted from the three electrode designs. Finally, 
our fourth objective was to verify the reproducibility of the 
engineering-scale test results. 


33083 (PNL-8314) Evaluation of S-101 course “Supervi- 
sors Orientation to Occupational Safety Compliance in DOE” 
taught In Upton, New York, July 14-17, 1992. Wright, T.S. Pa- 
cific Northwest Lab., Richland, WA (United States). Sep 1992. 20p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92041353. Source: 
OSTI; NTIS; GPO Dep. 

This report summarizes trainee evaluations for the Safety Train- 
ing Section course, “Supervisors’ Orientation to Occupational 
Safety in DOE,” (S101) which was conducted July 14-17 at 
Brookhaven National Laboratory, in Upton, New York. Sections 1.1 
and 1.2 summarize the quantitative course evaluations that trainees 
provided upon completion of the course. Appendix A provides a 
transcript of the trainees’ written comments. Numeric course rat- 
ings were generally positive and show that the course material and 
instruction were very effective. Written comments supported the 
positive numeric ratings. The course content and knowledge 
gained by the trainees exceeded most of the students’ expecta- 
tions of the course. Results from the final examination showed that 
students gained significant knowledge from the course. 
33084 (PNL-SA-20191) A strategy for end point criteria for 

remediation. Hwang, S.T. Pacific Northwest Lab., 
Richland, WA (United States). Jun 1992. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. (CONF-9206114—-17: Annual meeting of the Air and 
Waste Management Association (AWMA), Kansas City, MO (United 
States), 21-26 Jun 1992). Order Number DE92019136. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Since the inception of cleanup for hazardous waste sites, esti- 
mating target cleanup levels has been the subject of considerable 
investigation and debate in the Superfund remediation process. Es- 
tablishing formal procedures for assessing human health risks 
associated with hazardous waste sites has provided a conceptual 
framework for determining remediation goals and target cleanup 
levels (TCLs) based on human health and ecological risk consider- 
ation. This approach was once considered at variance with the 
concept of the pre-risk assessment period; that is, cleaning up to 





the background level, or using containment design or best avail- 
able control technologies. The concept has been gradually adopted 
by the regulatory agencies and the parties responsible for cleanup. 
Evaluation of cleanup strategies at the outset of the planning stage 
will eventually benefit the parties responsible for cleanup and the 
oversight organizations, including regulatory agencies. Develop- 
ment of the strategies will provide an opportunity to promote an 
improvement in the pace and quality of many activities to be car- 
ried out. The strategies should help address the issues related to 
(1) improving remediation management activities to arrive at reme- 
diation as expeditiously as possible, (2) developing alternate 
remediation management activities, (3) identifying obstructing is- 
sues to management for resolution, (4) adapting the existing 
framework to correspond to the change in remediation statutes and 
guidelines, and (5) providing the basis for evaluating options for 
the record of decision process. This paper will discuss some of the 
issues and the research efforts that were addressed as part of the 
strategies requiring future discussion and comment. 


33085 (PNL-SA-20543) Underground tank vitrification: 
Fleld scale eo and computational analysis. Tixier, 
J.S.; Jeffs, J.T.; Thompson, L.E. Pacific Northwest Lab., Richland, 
WA (United States). Jun 1992. 6p. by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-920606-39: American Nuclear Society annual meeting, 
Boston, MA (United States), 7-12 Jun 1992). Order Number 
DE92019135. Source: OSTI; NTIS; INIS; GPO Dep. 

In situ vitrification (ISV) is a thermal waste remediation process 
developed by researchers at Pacific Northwest Laboratory (PNL) 
for stabilization and treatment of soiis contaminated with haz- 
ardous, radioactive or mixed wastes. Many underground tanks 
containing radioactive and hazardous chemical wastes at US De- 
partment of Energy (DOE) sites will soon require remediation. 
Recent development activities have been pursued to determine if 
the ISV process is applicable to underground storage tanks. As en- 
visioned, ISV will convert the tank, tank contents. and associated 
contaminated soil to a glass and crystalline block. Development ac- 
tivities include testing and demonstration on three scales and 
computational modeling and evaluation. A description of engineer- 
ing solutions implemented on the field scale to mitigate unique 
problems posed by ISV of a confined underground structure, along 
with the associated computational analysis, is given in the paper. 


33086 (PNL-SA-21060) Risk-based cleanup standards. 
Kennedy, W.E. Jr. Pacific Northwest Lab., Richland, WA (United 
States). Jun 1992. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. (CONF- 
9206218-3: Ohio State University Health Physics Society summer 
school meeting, Columbus, OH (United States), 15 Jun 1992). Or- 
der Number DE92019130. Source: OSTI; NTIS; INIS; GPO Dep. 
The problems encountered during facility or land cleanup opera- 
tions will provide challenges both to technology and regulatory 
agencies. Inevitably, the decisions of the federal agencies regulat- 
ing cleanup activities have been controversial. The major dilemma 
facing government and industry is how to accomplish cleanup in a 
cost-effective manner while minimizing the risks to workers and the 
public. 
33087 (PNL-SA-21061) Residual radioactivity criteria. 
Kennedy, W.E. Jr. Pacific Northwest Lab., Richland, WA (United 
States). Jun 1992. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. (CONF- 
9206218—4: Ohic State University Health Physics Society summer 
school meeting, Columbus, OH (United States), 15 Jun 1992). Or- 
der Number DE92019132. Source: OSTI; NTIS; INIS; GPO Dep. 
This paper provides an overview of current and future decom- 
missioning standards in the United States. The 
standards promulgated by both the US Department of Energy 
(DOE) and the US Nuclear Regulatory Commission (NRC), as well 
as standards proposed by the American National Standards Insti- 
tute, are presented. A summary is presented of the recent NRC 
actions to produce revised residual radioactivity criteria. 


33088  (RFP-4589) Release fractions for Rocky Flats spe- 
cifle accidents. Weiss, R.C. EG and G Rocky Flats, inc., Golden, 
CO (United States). Rocky Flats Plant. [1992]. 9p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract AC34- 
90DP62349. (CONF-9208117—4: 1992 Energy Facility Contractors 
Group (EFCOG) safety analysis workshop, Salt Lake City, UT 
(United States), 11-13 Aug 1992). Order Number DE92019361. 
Source: OSTI; NTIS; INIS; GPO Dep. 

As Rocky Flats and other DOE facilities begin the transition pro- 
cess towards decommissioning, the nature of the scenarios to be 
studied in safety analysis will change. Whereas the previous em- 
phasis in safety accidents related to production, now the emphasis 
is shifting to accidents related te decommissioning and waste man- 
agement. Accident scenarios of concern at Rocky Flats now 
include situations of a different nature and different scale than are 
represented by most of the existing experimental accident data. 
This presentation will discuss approaches@to use for applying the 
existing body of release fraction data to this new emphasis. Men- 
tion will also be made of ongoing efforts to produce new data and 
improve the understanding of physical mechanisms involved. 


(RFP-4602) implementation of the Depertment of 
Energy's Personne! Security Assurance . Renne, R.L. 
EG and G Rocky Flats, Inc., Golden, CO (United States). Rocky 
Flats Plant. [1992]. 2p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC34-90DP62349. (CONF- 
9207102-2: Institute of Nuclear Materials Management (INMM) 
annual meeting, Orlando, FL (United States), 19-22 Jul 1992). Or- 
der Number DE92016954. Source: OSTI; NTIS; GPO Dep. 
BACKGROUND: Executive Order 12584, Code of Federal Regu- 
lations Title 10, Part 710, Department of Energy Order 5631.6, 


PERSONNEL SECURITY ASSURANCE PROGRAM, has been 
workplace for government em- 
personnel who are in “designated sensitive 


executed to establish a drug-free 
ployees and contractor 
positions” relative to national security. DESCRIPTION: implementa- 
tion of a Personnel Security Assurance Program (PSAP) for 
“Designated Sensitive Positions” which allows access to Category | 
Special Nuclear Material. Operational considerations when imple- 
menting a PSAP should include corporate policies, legal advise, 
union interaction, and governmental policies. IMPORTANCE: The 
DOE has developed a security program which is based upon an 
evaluation and analysis of employees in sensitive positions critical 
to national security. The process of evaluating individuals for trust- 
worthiness and reliability, developed by the Federal Government, 
can now be cost-effectively applied to private enterprise. 


33090 (SAND-92-1689C) The formal use of expert judg- 
ments in environmental management. Bonano, EJ. Sandia 
National Labs., Albuquerque, NM (United States). [1992]. 25p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9209159-3: Eurocourse: tech- 
nologies for environmental cleanup - soil and groundwater, Ispra 
(Italy), 21-25 Sep 1992). Order Number DE92019481. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The solution of ER/WM problems will rely on the use of expert 
judgments. These judgments should be able to withstand the same 
rigorous scrutiny as the decisions made to solve these problems. 
Therefore, those judgments that are likely to have a significant im- 
pact on the solution of ER/WM problems should be elicited and 
used in a formal manner. In this paper, we discuss the key areas 
of environmental management where expert judgments are ex- 
pected to be crucial, as well as the process to formalize them. This 
process is a generic one and should only be construed as a 
roadmap; specific aspects of the process need to be tailored to ad- 
dress the problem at hand. By employing this process, the quality 
of the judgments is enhanced, and therefore, the likelihood that the 
solution of ER/WM problems will be a sound and defensible one is 
considerably increased. 


33091 (UCRL-ID-109144) Final Safety Analysis Document 
for Bullding 693 Chemical Waste Storage Buliding at Lawrence 
Livermore National Laboratory. Salazar, R.J. (Lawrence Liver- 
more National Lab., CA (United States)); Lane, S. Lawrence 
Livermore National Lab., CA (United States); Engineering-Science, 
Inc., Alameda, CA (United States). Feb 1992. 253p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE92019463. Source: OSTI; NTIS; INIS; 
GPO Dep. 
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This Safety Analysis Document (SAD) for the Lawrence Liver- 
more National Laboratory (LLNL) Building 693, Chemical Waste 
Storage Building (desipated as Building 693 Container Storage Unit 
in the Laboratory’s RCRA Part B permit application), provides the 
necessary information and analyses to conclude that Building 693 
can be operated at low risk without unduly endangering the safety 
of the building operating personnel or adversely affecting the public 
or the environment. This Building 6938 SAD consists of eight sec- 
tions and supporting appendices. Section 1 presents a summary of 
the facility designs and operations and Section 2 summarizes the 
safety analysis method and results. Section 3 describes the site, 
the facility desip, operations and management structure. Sections 4 
and 5 present the safety analysis and operational safety require- 
ments (OSRs). Section 6 reviews Hazardous Waste Management's 
(HWM) Quality Assurance (QA) program. Section 7 lists the refer- 
ences and background material used in the preparation of this 
report Section 8 lists acronyms, abbreviations and symbols. Appen- 
dices contain supporting analyses, definitions, and descriptions that 
are referenced in the body of this report. 


33092 (WHC-EP-0458) Hanford groundwater cleanup and 
restoration study. Roeck, F.V. Westinghouse Hanford 
Co., Richland, WA (United States). Jul 1992. 281p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE92019885. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The purpose of the sitewide groundwater restoration study is to 
(1)develop groundwater use scenarios, (2) identify potential 
groundwater restoration technologies that may be appropriate at 
the Hanford Site, (3) recommend sitewide engineering systems.that 
satisfy the restoration objectives for each groundwater-use sce- 
nario, and (4) identify emerging technologies or research and 
development (R&D) needs that have potential at the Hanford Site. 
Three groundwater restoration-use scenarios have been developed 
to meet specific objectives and land uses at the Hanford Site. 
These scenarios are described in detail within the next section. 
This report presents three recommended sitewide systems, one for 
each scenario, that are engineered to a preconceptual level of de- 
tail. Within each scenario, the engineered system is intended to 
restore groundwater on a sitewide basis, rather than to collect indi- 
vidual systems for each operable unit. Although aggregate areas 
(100, 200, 300, and 600) may have distinct restoration systems, 
these systems must be compatible and integrated for successful 
implementation and operation within each scenario. This report 
also identifies technologies that were considered during the formu- 
lation of the sitewide engineered systems. New and emerging 
technologies or R&D needs are discussed along with their applica- 
tion and potential to each groundwater-use scenario. 


33093  (WHC-EP-0459) 300 Area Hanford past-practice site 


cleanup and restoration study. Westinghouse Han- 
ford Co., Richland, WA (United States). Jul 1992. 306p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE92019882. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Hanford Site has been divided into operational (aggregate) 
areas since operations began in the 1940's. Each operational area 
currently contains a number of operable units, each currently un- 
dergoing an independent RI/FS process. Throughout the history of 
the Hanford Site, each operational area had specific missions, but 
similar contaminants can be found throughout each area. Cleanup 
of the Hanford Site by operational area (as opposed to the opera- 
ble unit approach) may prove to be more cost effective and faster 
to implement, particularly if large-scale equipment is used. The 200 
and 300 areas are the two Hanford Site operational areas of inter- 
est for this study. The 300 Area was involved in the handling and 
processing of uranium during the 1940's and 1950's. Since the 
1950's, the primary activities in the 300 Area have been related to 
process development and research activities. This study addresses 
the remediation of the 300 Area. The 200 Areas make up the 
process operations area. Since the 1960's, most of the waste man- 
agement activities have been conducted in the 200 Areas. The 200 
Areas are the projected disposal sites for radioactive and mixed 
waste from the remediation of the 300 Area. The primary objective 
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of this report is to provide a conceptual engineering baseline, in- 
cluding an estimate of the cost and schedule for cleanup, disposal, 
and restoration of the entire Hanford Site 300 Area using a large- 
scale or macroengineering approach. The systems proposed in this 
study are conceptual in nature and are not to be considered final. 
This study is a planning tool and not equivalent to a definitive de- 
sign. 


33094 (WHC-EP-0474-4) Quarterly report on Defense Nu- 
clear Facilities Safety Board Recommendation 90-7 for the 
period ending March 31, 1992. Cash, R.J.; Dukelow, G.T. West- 
inghouse Hanford Co., Richland, WA (United States). May 1992. 
10ip. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-87RL10930. Order Number DE92019699. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This is the fourth quarterly report on the progress of activities ad- 
dressing safety issues associated with Hanford Site high-level 
radioactive waste tanks that contain ferrocyanide compounds. In 
the presence of oxidizing materials, such as nitrates or nitrites, fer- 
rocyanide can be made to explode in the laboratory by heating it to 
high temperatures [above 285°C (545°F)]. In the mid 1950s ap- 
proximately 140 metric tons of ferrocyanide were added to 24 
underground high-level radioactive waste tanks. An implementation 
plan (Cash 1991) responding to the Defense Nuclear Facilities 
Safety Board Recommendation 90-7 (FR 1990) was issued in 
March 1991 describing the activities planned and underway to ad- 
dress each of the six parts of the recommendation. 


33095 (WHC-EP-—0575) Hanford Fire Emer- 
gency Medical Services Program Plan. Good, D.E. 
Westinghouse Hanford Co., Richland, WA (United States). Jun 
1992. 148p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE92019775. Source: OSTI; NTIS; GPO Dep. 

The purpose of this document is to provide the guidelines neces- 
sary to implement a professional emergency medical program 
capable of dealing with life-threatening medical emergencies on the 
Hanford Site. The preservation of life by on-the-scene emergency 
medical treatment of sick and injured individuals on the Hanford 
Site is discussed. 


33096 (WHC-SA-1418) Design basis personnel exposure 
estimates for the Hanford Waste Vitrification Piant. Brown, 
R.C.; lwatate, D.F. Westinghouse Hanford Co., Richland, WA 
(United States). Jun 1992. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-920617—13: Annual meeting of the Health Physics Society, 
Columbus, OH (United States), 21-25 Jun 1992). Order Number 
DE92019777. Source: OSTI; NTIS; INIS; GPO Dep. 

The Hanford Waste Vitrification Plant (HWVP) is undergoing de- 
sign and will be constructed at the Hanford Site near Richland, 
Washington. This facility will vitrify pretreated, Hanford Site de- 
fense, liquid high-level and transuranic wastes into borosilicate 
glass. Molten glass will be poured into stainless steel canisters for 
eventual interment at a geologic repository. The facility is designed 
for remote operation and maintenance. 


33097 (WHC-SP-0856) Maintenance Implementation Plan 
for T Plant. Ibatuan, M.R.; Orgill, T.K. Westinghouse Hanford Co., 
Richland, WA (United States). Jun 1992. 73p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE92040407. Source: OSTI; NTIS; 
GPO Dep. 

This Maintenance implementation Plan (MIP) has been devel- 
oped for maintenance functions associated with the T Plant facility 
complex at Hanford Reservation which includes the 2706-T, 221-T, 
and 271-T facilities. These three facilities have different intended 
functions: (1) 221-T will be used for high-level and low-level 
radioactive decontamination, rail car certification, and st of re- 
actor fuel; (2) 271-T will be used to house administrative offices 
and maintenance shop(s), and for fabrication of environmental 
monitoring equipment; and (3) 2706-T will be used for low-level ra- 
dioactive decontamination. T Plant is presently in a limited mode of 
operation, with rail car certification, environmental monitoring 
equipment fabrication, maintenance, and administrative functions 
currently being performed. It is intended that T Plant will eventually 





provide all of the above functions, particularly the low-level radioac- 
tive decontamination functions which will serve all Hanford Site 
facilities. Results indicated that a number of concerns should be 
addressed including: definition of mission/charter, implementation 
of operations, definition of T Plant management and function re- 
sponsibilities, improvement of administrative and operational 
functions, and hiring of additional personnel. The T Plant Recovery 
Plan was developed as a result of this assessment and addresses 
these and other issues. Many of the T Plant recovery plan ele- 


ments also satisfy compliance deficiencies relative to DOE Order 
4330.4A (DOE 1990). 


33098 (WINCO-11770) A proposal for establishing 
environmental restoration clean up levels of radicactive con- 
tamination from a risk based Alexander, D.R. 
Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States). 30 Dec 1991. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-841D12435. (CONF-9111253— 
1: Department of Energy (DOE) Technical information Exchange, 
Augusta, GA (United States), 17-20 Nov 1991). Order Number 
DE92017232. Source: OSTI; NTIS; INIS; GPO Dep. 

Due to the large i 
nated soil encountered at the IN 
disposable facilities, anticipated 
imminent. The space available for 
tively contaminated soil in the 
Management Complex is very limited. The removal and disposal of 
low-level radioactively contamination in soil is prohibitive. The sta- 


tus of radioactive as carcinogenic poses a societal and regulatory 
obstacle in the environmental restoration process. The use of the 


33009 (WSRC-MS-92-210) Worst source term determine- 
tion for radionuclides of given ranges. Huang, J.C.; DelGenio, 
M.E. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1992]. 24p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. (CONF- 
9208117—1: 1992 , Salt Lake City, UT 
(United States), 11-13 Aug 1992). Order Number DE92019343. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In determining the source term for radiological consequence 
analysis of non-reactor operations, safety analysts sometimes are 
given a range of weight or curie fractions for the radionuclides in a 
process stream. Because the worst radiological dose is of most in- 
terest to safety analysts, the worst source term from the given 
ranges of radionuclide composition must be determined. This paper 
presents a which can be used by safety analysts for 
the determining the isotopic distribution to yield the maximum 
radiological consequences when a range of weight or curie compo- 
sitions are possible. Use of this methodology eliminates any 
unnecessary safety and/or environmental concerns because safety 
analysts no longer have to make overly conservative assumptions 
to simplify the worst source term determination. The method uses 
a relative-dose concept which overcomes the tediousness of the 
traditional trial-and-error approach. Depending on the location of 
receptors, two relative-dose equations are derived: one for the 
operating personnel inside a building and the other for workers out- 
side the building. Example problems will be used to illustrate the 
methodology for the determination of the worst source term. 


33100 (WSRC-MS-—92-276) Overall risk estimation for non- 
reactor nuclear facilities and implementation of safety goals. 
Kim, Kyo S.; Bradley, R.F. Westinghouse Savannah River Co., 
Aiken, SC (United States). [1992]. 34p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
(CONF-9208117—9: 1992 safety analysis workshop, Salt Lake City, 
UT (United States), 11-13 Aug 1992). Order Number DE92040049. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A typical safety analysis report (SAR) contains estimated fre- 
quencies and consequences of various design basis accident 
(DBA) analyses. However, the results are organized and presented 


mathematical rigor to give total or overall risk. This pape’ 
a simple protocol and mathematical formalism to derive overall risk 
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indicators. These indicators provide some insight into the capability 
of confinement barriers with characteristics of source terms, and 
provide comparison to the Safety Goals. The protocol makes maxi- 
mum use of the results of DBA analyses typically available from an 
SAR. The mathematical formalism is based on the cumulative com- 
plementary distribution function (CCDF) or exceedance probability 
of radioactivity release fraction and individual radiation dose. An 
example case analysis is presented to illustrate how to use the 
proposed protocol and mathematical formalism. A discussion of the 
result is also presented in terms of confinement characteristic and 
compliance to Safety Goals. 


33101 (Y/ER-3) Work plan, health and safety plan, and site 
for the Rust Spoll Area (D-106). Bohrman, D.E.; 

Uziel, M.S.; Landguth, D.C.; Hawthorne, S.W. Oak Ridge Y-12 
Plant, TN (United States). Jun 1990. 95p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840S21400. 
Order Number DE92019627. Source: OSTI; NTIS; INIS; GPO Dep. 
As part of the Resource Conservation and Recovery Act (RCRA) 
Facility Investigation (RFI) of the Department of Energy's Y-12 
Plant located in Oak Ridge, Tennessee, this work plan has been 
developed for the Rust Spoil Area (a solid waste disposal area). 
The work plan — developed by the Measurement Applications 
and Dev roup (MAD) of the Health and Safety Research 
Division (HASRD) = t Ook Ridge National Laboratory (ORNL) and 
ae ae Eee eed cee aman aman Environ- 


techniques, sample packaging and preservation, 

tamination, sat dananerel uaemlieien enema aanen (8) 
sample analysis procedures detailing necessary analytical labora- 
tory procedures to ensure the quality of chemical results from 
sample receipt through analysis and data reporting; and (4) a 
health and safety plan which describes general site hazards and 
particular hazards associated with specific tasks, assigns responsi- 
bilities, establishes personnel! protection standards and mandatory 
safety procedures, and provides emergency information for contin- 
gencies that may arise during the course of field operations.. 


33102 (Y/ER-4) Closure plan for the 9409-5 Tank Storage 
Facility (S-017) at the US DOE Y-12 Plant. Oak Ridge Y-12 Plant, 
TN (United States); Wan (Lee) and Associates, Inc., Oak Ridge, 
TN (United States). 6 Apr 1990. 28p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840S21400. 
Order Number DE92019626. Source: OSTI; NTIS; GPO Dep. 

This document addresses the spills and contamination associated 
with the closure of 9409-5 Tank Storage Facility at the Y-12 plant. 
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33103 (ANUACTV-92/1) Tamper-revealing ceramic-fiber 
seal. Kupperman, D.S.; Caldwell, W.A. Argonne National Lab., IL 
(United States). May 1992. 21p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE93000412. Source: OSTI; NTIS (US Sales Only); GPO 


We have carried out proof-of-concept experiments for a seal that 
will detect tampering and provide a quick, reliable method for au- 


thentication. Composed of a protected flexible ceramic-fiber cable 
cemented to a remendur rod, the seal is designed to be made from 
commercially available materials; therefore, it will be relatively easy 
to manufacture. A 1-m-long prototype seal was fabricated and 
proved to be viable. Experiments showed that it was impossible to 
duplicate an ultrasonic “fingerprint” produced by random particles 
and random placement of fibers in the cement used to connect the 
fiber cable to the remendur rod. Equipment used for authentication 
is commercially available and provides a reliable, visual indication 
of tampering. During tests, the seal proved to be sensitive to vari- 
ous forms of tampering. No major difficulties remain with the 
technology of the seal. 
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33104 (BNL-45081) International safeguards without mate- 
rlal balance areas. Sanborn, J.B.; Lu Mingshih; Indusi, J.P. 
Brookhaven National Lab., Upton, NY (United States). [1992]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (TSO-92-12;CONF-9207102-50: Insti- 
tute of Nuclear Materials Management (INMM) annual meeting, 
Orlando, FL (United States), 19-22 Jul 1992). Order Number 
DE92019237. Source: OSTI; NTIS; INIS; GPO Dep. 

Recently altered perceptions of the role of the non-proliferation 
regime, as well as continued IAEA funding constraints, suggest a 
need to re-examine the fundamentals of IAEA verification strategy. 

is paper sugge: abandoning certain material balance area 


because it cannot truly verify the “flows” between MBAs 
extensive containment/surveillance measures. In the verifi- 
model studied, the entire nuclear inventory of a state is 


from the obligation to attempt to verify 
on-site each stratum of the material balance of every facility deciar- 
ing significant quantities of nuclear material. 


33105 (EUR-13686) Safeguards and Nuclear Material Man- 
agement. Stanchi, L. (Commission of the European Communities, 
Ispra (Italy). Joint Research Centre). Commission of the European 
Communities, Luxembourg (Luxembourg). 1991. 745p. (in English, 
French). (CONF-910534—: 13. annual symposium of the European 
Safeguards Research and Development Associations (ESARDA) 
symposium on safeguards and nuclear material management, Avi- 


gnon (France), 14-16 May 1991). Source: OSTI; NTIS (US Sales 
Only); INIS. 

The book contains contributed papers from various authors on 
the following subjects: Safeguards systems and implementation, 


Measurement techniques: general, Measurement techniques: 
destructive analysis, Measurement techniques: non-destructive as- 
say, Containment and surveillance, Spent fuel strategies, Material 
accounting and data evaluation. 


33106 (EUR-13686, pp. 3-12) Implementation of domestic 
and international safeguards en France. Devilliers, J.P. Commis- 
sion of the European Communities, Luxembourg (Luxembourg). 
1991. (In French). (CONF-910534—: 13. annual symposium of the 
European Safeguards Research and Development Associations 
(ESARDA) symposium on safeguards and nuclear material man- 
agement, Avignon (France), 14-16 May 1991). In Safeguards and 
nuclear material management. 745p. Order Number DE93710916. 
Source: OSTI; NTIS (US Sales Only); INIS. 

As one of the most important industrial electronuclear states in 
the world, with a comprehensive national fuel cycle (from mines to 
reprocessing plants) on the one hand, and as a nuclear supplier as 
well as a nuclear weapon state on the other hand, France deemed 
it necessary to establish its own domestic safeguards system, in 
order to struggle against hazards of malevolence at the national 
level and to contribute efficiently to nuclear non-proliferation at the 
international level. The French legal regulations are based on the 
main following principles: (1) Licensing of activities related to 
import-export, to the possession or to the transportation of nuclear 
material; (2) Control performed by the operator, including NMCA, 
C/S an physical protection; (3) Inspection by the domestic Safe- 
guards Authority; (4) Penalties. Specificities of domestic and 
international Safeguards (Euratom, IAEA) concerning objectives 
and scopes, information required, accounting, inspection a R 
and D are illustrated and possible interactions are considered 


(EUR-13686, pp. 13-17) The role of nuclear energy 
Community. Maniatopoulos, C.S. (Commission 
of the European Communities, Brussels (Belgium)); Gmelin, 
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Schenkel, R. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1991. (in English, French). (CONF-910534—: 
13. annual symposium of the European Safeguards Research and 
Development Associations (ESARDA) symposium on safeguards 
and nuclear material management, Avignon (France), 14-16 May 
1991). In Safeguards and nuclear material management. 745p. 
Order Number DE93710916. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The overall objective of the energy policy of the European Com- 
munity is to achieve a secure supply of energy at reasonable cost 
and low environmental impact. This overall objective is embedded 
in the steps taken by the European Community towards the Single 
European Market. This subject will be addressed briefly, as well as 
the developments in Eastern Europe including the European En- 
ergy Charter. With regard to nuclear energy in the community, 
facts and issues related to electricity production, the front end and 
back end of the nuclear fuel cycle and current environmental and 
safety issues will be presented. A common industrial strategy is re- 
quired in the community including regulations, technical 
specifications and products for international markets. Concerning 
safeguards, the Commission is fully committed to the obligations 
from Chapter Vil of the Treaty and to any relevant international 
agreements concluded by the Community. This is reflected in the 
close cooperation of the Commission with the IAEA and in the 
increase of resources, both in staff and budget, which the Commis- 
sion has allocated to the Safeguards Directorate to cope with the 
increasing requirements, for example for bulk handling facilities. 
Based on a request from the European Parliament, the Commis- 
sion has issued in 1989 a first report on the operation of Euratom 
Safeguards. The Commission services are currently preparing the 
second report of this type. Finally, some remarks with regard to the 
future of nuclear energy and challenges of safeguards in the Com- 
munity will be made. 


(EUR-13686, pp. 19-24) Member state support pro- 
grammes: invaluable assets to IAEA safeguards. Kaoru Naito 
(International Atomic Energy Agency, Vienna (Austria)). Commis- 
sion of the European Communities, Luxembourg (Luxembourg). 
1991. (in English, French). (CONF-910534—: 13. annual sympo- 
sium of the European Safeguards Research and Development 
Associations (ESARDA) symposium on safeguards and nuclear 
material management, Avignon (France), 14-16 May 1991). In 
Safeguards and nuclear material management. 745p. Order Num- 
ber DE93710916. Source: OSTI; NTIS (US Sales Only); INIS. 

In order to improve the efficiency and the effectiveness of its 
safeguards program as well as to meet the new challenges which 
constantly arise, the IAEA is required to develop new safeguards 
instruments, procedures and techniques. The majority of the 
Agency's development needs is addressed by the development ac- 
tivities conducted through Member State Support Programmes 
(MSSPs). In order to maximize the use of these extra-budgetary 
resources, the Agency undertook an initiative in 1988 to review the 
modus operandi of the MSSPs which resulted in a number of 
changes in its organizational structure and administrative proce- 
dures. A thorough review and restructuring of the existing 
programmes was completed during 1989/90 via Agency/MSSP bi- 
lateral meetings. Some of the results of this review as well as 
some examples of invaluable contributions made by MSSPs will be 
presented. 


33109 (EUR-13686, pp. 25-29) International safeguards 
and international nuclear trade. Felten, P. (CEA, 75 - Paris 
(France)). Commission of the European Communities, Luxembourg 
(Luxembourg). 1991. (In French). (CONF-910534-: 13. annual 
symposium of the European Safeguards Research and Develop- 
ment Associations (ESARDA) symposium on safeguards and 
nuclear material management, Avignon (France), 14-16 May 1991). 
In Safeguards and nuclear material management. 745p. Order 
Number DE93710916. Source: OSTI; NTIS (US Sales Only); INIS. 

A particular feature of nuclear trade is the need to ensure a 
good equilibrium between technology transfer and the requirements 
linked to non proliferation of nuclear weapons. The recent dramatic 
changes that occurred on the international scene have particularly 
underlined the difficulty to reach this equilibrium, reminding us the 
fragility of the existing order and the responsibility of the nuclear 





community in the field of non-proliferation. Consequently, there is a 
need for an international thorough review of the actual non prolifer- 
ation tools developed until now. This review could lead to 


reconsider some of the dogmas upon which the present safeguard 
system is based. 


33110 (EUR-13686, pp. 31-34) Contributing to goa 
concepts for safeguards im lon. Gmelin, W. Commis- 
sion of the European Communities, Luxembourg (Luxembourg). 
1991. (In English, French). (CONF-910534—: 13. annual sympo- 
sium of the European Safeguards Research and Development 
Associations (ESARDA) symposium on safeguards and nuclear 
material management, Avignon (France), 14-16 May 1991). In 
Safeguards and nuclear material management. 745p. Order Num- 
ber DE93710916. Source: OSTI; NTIS (US Sales Only); INIS. 

Safeguards in the European Community in the 1990s can be 
characterized both through the way it will cope with the increased 
availability of and use of plutonium and through the approaches 
aimed at improving the efficiency of the safeguards operation. The 
discussion on safeguards goals, criteria or inspection guidelines 
needs to be re-opened and their interaction with the availability of 
resources needs to be clarified. For the new large plutonium 
plants, modern safeguards systems have been developed and are 
under implementation which, while using known concepts, provide 
for a shift from operation costs to investment costs due to the intro- 
duction of unattended measurement and surveillance stations. 
Given these developments and their ssive implementation it 
is expected that the required rationalisation of Euratom safeguards 
will take place while maintaining its effectiveness. 

33111 (EUR-13686, pp. 35-38) A scheme for randomized 
. Ming-Shih Lu (Brookhaven National Lab., Upton, NY 
(United States). Technical Support Organization); Teichmann, T. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1991. (in English, French). (CONF-910534—: 13. annual 
symposium of the European Safeguards Research and oe 
ment Associations (ESARDA) symposium on safeguards and 
oie material management, Avignon (France), 14-16 May 1991). 
In Safeguards and nuclear material management. 745p. Order 
Number DE93710916. Source: OSTI; NTIS (US Sales Only); INIS. 

We describe a general randomized inspection scheme that satis- 
fies initially stipulated quantitative requirements on detection 
probabilities and timeliness for nuclear material safeguards verifica- 
tions, and at the same time makes more efficient use of inspection 
resources. The scheme reduces intrusiveness into the operations of 
the inspected plant and strengthens the effectiveness of the inspec- 
tion due to the unpredictability and the increased intensity of the 
inspections. The same formalism is applicable to sequential inspec- 
tions, inspections by strata and inspections of facilities over a large 
complex, such as a country. The methodology is applicable to a 
much wider class of inspections including arms control verification. 


33112 (EUR-13686, pp. 39-45) Optimal randomization 
strategies for timely verification. Canty, M.J. (Forschungszen- 
trum Juelich GmbH (Germany)); Avenhaus, R. Commission of the 
European Communities, Luxembourg (Luxembourg). 1991. (In Eng- 
lish, French). (CONF-910534—: 13. annual symposium of the 
European Safeguards Research and Development Associations 
(ESARDA) symposium on safeguards and nuclear material man- 
agement, Avignon (France), 14-16 May 1991). In Saf is and 
nuclear material management. 745p. Order Number DE93710916. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Game-theoretical models of randomized inspections for timely 
verification of compliance are investigated. Guaranteed average 
detection times comparable to or shorter than those obtainable 
without randomization are calculated. 

33113 (EUR-13686, pp. 47-51) Development of a 
kn software system for inspection strategy. 


owledge-based 
Balloffet, Y. (CEA Centre d’Etudes de Fontenay-aux-Roses, 92 
(France). Inst. de Protection et de Surete Nucleaire); Werkoff, F.; 


Preston, N. Commission of the E an Communities, Luxem- 
bourg (Luxembourg). 1991. (In English, French). (CONF-910534—: 
13. annual s of the European Safeguards Research and 
Development Associations (ESARDA) symposium on safeguards 


and nuclear material management, Avignon (France), 14-16 May 
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1991). In Safeguards and nuclear material management. 745p. 
Order Number DE93710916. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Assessing inspection strategies against diversion plans can be 
made easier using knowledge-based software tools, which add 
flexibility and allow for qualitative reasoning and simulation of 
strategies. Prior to developing a knowledge-based software system 
for inspection strategy, a feasibility study was performed on a sim- 
ple diversion path analysis with a prolog based software tool 
named SPIRAL developed by the CEA. The example chosen in- 
volves a spent fuel assembly diverted from a spent fuel pond. The 
next step covers diversion path analysis involving flows of nuclear 
material between facilities within a comprehensive fuel cycle, using 
the same tools, with temporal aspects in the reasoning. 


33114 (EUR-13686, pp. 53-57) Nucleer material accoun- 
tancy for and control of In Czech and Slovak Federal 
Republic. Hiadik, |. (Ceskoslovenska Komise pro Atomovou En- 
ergii, Prague (Czechoslovakia)). Commission of the European 
Communities, Lux (Luxembourg). 1991. (in English, 
French). (CONF-910534—: 13. annual symposium of the European 
Safeguards Research and Development Associations (ESARDA) 
symposium on safeguards and ae material management, Avi- 
gnon (France), 14-16 May 1991). In Safeguards and nuclear 
material ma 745p. Order naan DE93710916. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Czechoslovak State System of Accounting for and Control of 
(SSAC) is described. It is discussed the organizational chart and 
role of the Czechoslovak Atomic Energy Commission as the State 
Authority in the Safeguards as well as its functions in the related 
fields (nuclear safety, physical protection) are mentioned. The indi- 
vidual nuclear facilities from the nuclear material accountancy point 
of view are shortly described and the necessity of well functioned 
facility level accountancy system is expressed. The cooperation be- 
tween the SSAC and IAEA is mentioned and experience gained is 
briefly summarized. 


(EUR-13686, pp. 61-66) State system of accounting 
for and control of nuclear materials in Poland. Pietruszewski, A. 
(Centraine Lab. Ochrony Radiologicznej, Warsaw (Poland)); 
Zarucki, R.; Smagaza, G. Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1991. (in English, French). 
(CONF-910534—: 13. annual symposium of the European Safe- 
guards Research and Development Associations (ESARDA) 
symposium on safeguards and nuclear material management, Avi- 
gnon (France), 14-16 May 1991). In Safeguards and nuclear 
material management. 745p. Order Number DE93710916. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The paper presents the operation of the State System of Ac- 
counting for and Control of Nuclear Materials (SSAC NM) in 
Poland. The structure of the system, legislation, inspection 
activities, data maintenance and computerized system of data pro- 
cessing and reporting to IAEA are presented in the paper. The 
nuclear materials control in the field by the NDA methods per- 
formed by state inspectors is also described. 


33116 (EUR—13686, pp. 67-70) Nuclear materials accoun- 
tancy in an industrial MOX fuel fabrication safeguards 
versus commercial aspects. Canck, H. de (Societe Belge pour 
l'industrie Nucleaire, Brussels (Belgium)); Ingels, R.; Lefevre, R. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1991. (In English, French). (CONF-910534—: 13. annual 
symposium of the European Safeguards Research and Develop- 
ment Associations (ESARDA) symposium on safeguards and 
nuclear material management, Avignon (France), 14-16 May 1991). 
In Safeguards and nuclear material management. 745p. Order 
Number DE93710916. Source: OSTI; NTIS (US Sales Only); INIS. 

In a modern MOX Fuel Fabrication Plant, with a large throughput 
of nuclear materials, computerized real-time accountancy systems 
are applied. Following regulations and prescriptions imposed by the 
inspectorates EURATOM-IAEA, the State and also by internal plant 
safety rules, the accountancy is kept in plutonium element, uranium 
element and 25U for enriched uranium. In practice, Safeguards 
Authorities are concerned with quantities of the element (Ux, 
Put) and to some extent with its fissile content. Custom Authori- 
ties are for historical reasons, interested in fissile quantities (Ug.,, 
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Puges) Whereas owners wish to recover the energetic value of their 
material (Pu equivalent). Balancing the accountancy simultaneously 
in all these related but not proportional units is a new problem in a 
MOX-plant where pool accountancy is applied. This paper indicates 

ways to solve the balancing problem created by these dif- 
ferent units used for expressing nuclear material quantities. 


33117 (EUR-13686, pp. 71-76) Safeguarding large pluto- 
nium stores. Chare, P.; Schenkel, R.; Smith, B.G.R.; Wagner, H.; 
Kaiser, S.; Saglini, J.C. Commission of the European Communities, 
Luxembourg (Luxembourg). 1991. (in English, French). (CONF- 
910534—: 13. annual symposium of the European Safeguards 
Research and Development Associations (ESARDA) symposium 
on safeguards and nuclear material management, Avignon 
(France), 14-16 May 1991). In Safeguards and nuclear material 
management. 745p. Order Number DE93710916. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Within the European Communities there are presently under con- 
struction or commissioning several large plutonium stores. A 
generic Pu store design is described which takes into account typi- 
cal features of importance to safeguards. The different safeguards 
measures used, or to be used in the near future, to safeguard such 
stores are reviewed. Different store designs are characterized ac- 
cording to a number of important parameters, i.e. storage location 
design, handling machines and routines, access routes for person- 
nel, nuclear and non-nuclear material, etc. and each safeguards 
measure is presented and analysed in order to derive a classifica- 
tion of the aptness of each measure. Particular emphasis is placed 
on the role of interlocking safeguards measures which treat as a 
specific requirement the avoidance of unnecessary reverification 
through a judicious selection of complimentary techniques and in- 
struments. 


33118 (EUR-13686, pp. 77-82) A survey of NDA instrumen- 
tation used routinely by the Euratom safeguards directorate. 
Swinhoe, M.T.; Smith, B.G.R.; Wagner, H.G.; Goerten, J.J.; Chare, 
P.; Schenkel, R.; Kloeckner, W. Commission of the European 
Communities, Luxembourg (Luxembourg). 1991. (in English, 


French). (CONF-910534—: 13. annual symposium of the European 
Safeguards Research and Development Associations (ESARDA) 
symposium on safeguards and nuclear material management, Avi- 


gnon (France), 14-16 May 1991). In Safeguards and nuclear 
material management. 745p. Order Number DE93710916. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A systematic review of the different nuclear material categories, 
physical and chemical forms, and container descriptions held by 
nuclear installations in the European Communities is presented 
along with the non-destructive instrumentation (NDA) currently 
used for their verification. Material categories will be identified 
where presently used NDA verification techniques are insufficiently 
accurate or where no adequate NDA technique yet exists. Based 
on this analysis the future need for NDA instrumentation are dis- 
cussed, particularly with respect to the new large-scale nuclear 
facilities presently under construction or in commissioning. 


33119 (EUR-—13686, pp. 83-86) The Mallbox for randomized 
safeguards inspections. Fishbone, L.G. (Intemational Atomic En- 
ergy Agency, Vienna (Austria)); Moussalli, G.; Hosoya, M.; 
Ikonomou, P.; Wredberg, L. Commission of the European Commu- 
nities, Luxembourg (Luxembourg). 1991. (in English, French). 
(CONF-910534—: 13. annual symposium of the European Safe- 
guards Research and Development Associations (ESARDA) 
symposium on safeguards and nuclear material management, Avi- 
gnon (France), 14-16 May 1991). In Safeguards and nuclear 
material management. 745p. Order Number DE93710916. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Enhancements in both the effectiveness and efficiency of inter- 
national safeguards verifications of inventory changes at natural or 
low-enriched uranium conversion and fuel fabrication plants are 
possible by means of short-notice random inspections. Accordingly, 
a plant operator would declare the contents of nuclear material 
items involved in transfers before knowing if a safeguards inspec- 
tion would occur to verify them. Such declarations would be 
deposited into a literal or figurative mailbox, whose characteristics 
are important for sustaining the validity of the randomization proce- 
dure. An inspection performed successfully in accordance with an 
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approved randomization procedure should permit the extrapolation 
of verification results to unverified batches included in the opera- 
tor’s declarations. 


33120 (EUR-13686, pp. 95-97) Evolution of verification 
technics in mixed oxide fuel fabrication plants. Bonucci, A.; 
Fernandez, F.; Kaiser, S.; Dossogne, P. Commission of the Euro- 
pean Communities, Luxembourg (Luxembourg). 1991. (In French). 
(CONF-910534—: 13. annual symposium of the European Safe- 
guards Research and Development Associations (ESARDA) 
symposium on safeguards and nuclear material management, Avi- 
gnon (France), 14-16 May 1991). In Safeguards and nuclear 
material management. 745p. Order Number DE93710916. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In the MOX fabrication plants the increase in throughput and the 
consequent changes in the conditioning of the nuclear material and 
in the fabrication process applied is requiring a constant tailoring of 
the verification methods and techniques to the operational con- 
straints. This paper describes the evolution of the verification 
scheme as a response to the changed conditions and the experi- 
ence gained on the technical means used (NDA, DA, C/S). It 
describes as well the foreseeable evolution and the means which 
will be necessary to develop or to adapt. 


33121 (EUR—13686, pp. 99-105) Design concept for analyti- 
cal facilities (on-site laboratory) for the Euratom safeguards 
directorate at BNFL Seliafield works. Rowney, B. (National Nu- 
clear Corp. Ltd., Risley (United Kingdom)); Leslie, K.; May, R.; 
Wagner, H.G.; Kaiser, S.; Koch, L.; Wellum, R.; Stanwix, Fr: 
Foulkes, R. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1991. (in English, French). (CONF-910534—: 
13. annual symposium of the European Safeguards Research and 
Development Associations (ESARDA) symposium on safeguards 
and nuclear material management, Avignon (France), 14-16 May 
1991). In Safeguards and nuclear material management. 745p. 
Order Number DE93710916. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The independent analysis of samples of special fissile material is 
an important part of the overall effort of the European Safeguards 
Directorate to assure itself that the materials are not diverted from 
their intended uses as declared by the users and that any particu- 
lar safeguarding obligations are complied with. The majority of the 
safeguards verification samples are transported to the European 
Commission's Safeguards Analytical Measurement (ECSAM) labo- 
ratories. In view of the large number of samples to be taken at the 
new thermal oxide reprocessing plant (THORP) in Sellafield, the 
Euratom Safeguards Directorate has initiated a design study for 
on-site analytical facilities. This paper describes the design concept 
resulting from this study. 


33122 (EUR-13686, pp. 107-114) The European commis- 
sion’s safeguards analytical measurement. Bievre, P. de 
(Commission of the European Communities, Geel (Belgium). Cen- 
tral Bureau for Nuclear Measurements); Lesser, R.; Koch, L.; 
Guzzi, G.; Mousty, F.; Wagner, H.G.; Disiviscour, L.; Robert, G. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1991. (In English, French). (CONF-910534—: 13. annual 
symposium of the European Safeguards Research and Develop- 
ment Associations (ESARDA) symposium on safeguards and 
nuclear material management, Avignon (France), 14-16 May 1991). 
In Safeguards and nuclear material management. 745p. Order 
Number DE93710916. Source: OSTI; NTIS (US Sales Only); INIS. 
The ECSAM activities performed in collaboration between ser- 
vices of the Commission of the European Communities at DG 
XVII-DCS and at DG XII-JRC are described. Essential part is the 
analytical verification of samples from the nuclear fuel cycle, taken 
by Safeguards inspectors and measured at ECSAM laboratories. 
Details about the type of samples, their origin and flow, about 
transport of samples and its impact on timeliness, and the mea- 
surement methods and efforts are given. Also the central data 
evaluation is described. The activities are supplemented by a qual- 
ity control programme, by in-field measurements and by specific 
development work. The ECSAM system works successfully since 
20 years. Future trends (on-site laboratories, more in-field mea- 
surements, tighter analytical target values, etc.) are indicated. 





33123 (EUR-13686, pp. 115-122) PERLA: four years of op- 
eration - a progress report. Guardini, S. (Commission of the 
European Communities, Ispra (Italy). Joint Research Centre). Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1991. (In English, French). (CONF-910534-: 13. annual sympo- 
sium of the European Safeguards Research and Development 
Associations (ESARDA) symposium on saf and nuclear 
material management, Avignon (France), 14-16 May 1991). In 
Safeguards and nuclear material management. 745p. Order Num- 
ber DE93710916. Source: OSTI; NTIS (US Sales Only); INIS. 

At the Joint Research Center (JRC) is built a training and PER- 
formance LAboratory (PERLA). PERLA is a complex of laboratories 
of the Institute for Safety Technology of the JRC, set up in the 
framework of its Safeguards and Fissile Materials Management 
Programme. The basic aim of PERLA, right from the beginning, 
was to improve technology transfer from the laboratory develop- 
ment to the application of safeguards instruments and techniques 
in an industrial environment. The laboratory is oriented specifically 
to non-destructive assay (NDA) techniques. Current activities of 
PERLA are: - training of EURATOM and IAEA inspectors; - design 
and execution of NDA performance evaluation exercises (neutron, 
gamma and calorimetry experiments); - integrated NDA instrument 
development; - basic research. The scope of this paper is to give a 
summary report on the activities carried on in PRE-PERLA (one of 
the facilities of PERLA), to quantify them in terms of resources, to 
give some scientific/technical results achieved and to present the 
future planning. 


33124 (EUR-13686, pp. 127-129) Components for an on- 
site safeguards laboratory. Brandalise, B. (Commission of the 
European Communities, Karisruhe (Germany, F.R.). European inst. 
for Transuranium Elements); Blumhofer, M.; Demars, P.; Deiss, B.; 
Koch, L.; Rossi, M. de; Wellum, R.; Wojnowski, D.; Schenkel, R.; 
wagner, W. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1991. (In English, French). (CONF-910534—: 
13. annual symposium of the European Sai Research and 
Development Associations (ESARDA) symposium on 


, y safeguards 
and nuclear material management, Avignon (France), 14-16 May 


1991). In Safeguards and nuclear material management. 745p. 
Order Number DE93710916. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The components under development for an on-site Safeguards 
laboratory are described. These include the instrumentation neces- 
sary for the bulk analysis of Pu and MOX samples, and for the 
IDMS analysis of U and Pu in input solutions. 


33125 (EUR-13686, pp. 131-134) Application of the bub- 
bling technique for the control of nuclear materials - evolution 
of the device. Neuilly, M. (CEA Centre d’Etudes de Fontenay-aux- 
Roses, 92 (France). Inst. de Protection et de Surete Nucleaire); 
Dufour, J.L.; Orloff, M.; Thaurel, B. Commission of the European 
Communities, Luxembourg (Luxembourg). 1991. (in French). 
(CONF-910534—: 13. annual symposium of the European Safe- 
guards Research and Development Associations (ESARDA) 
symposium on safeguards and nuclear material management, Avi- 
gnon (France), 14-16 May 1991). In Safeguards and nuclear 
material management. 745p. Order Number DE93710916. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The paper describes an evolution of the device presented at 
Luxembourg in May 1989 for direct measurement of liquid densities 
in tanks and determination of filling levels. It appears that these 
two parameters can be measured with a reproducibility of 5E-5 and 
an accuracy of 5E-4 in relative values. Initial device gave a result 
in 15 minutes, the new one provides the same result in less than 4 
minutes without accuracy damaging when using a specific com- 
puter programme. Nowadays this system is used in a reprocessing 
plant: (1) to measure on line the density of an organic solvent in 
order to determine when recycling is necessary (2) to check the 
homogeneity of uranium nitride in large tanks. 


33126 (EUR-13686, pp. 135-142) Fibre optic networks for 
safeguards applications. Smith, B.G.R. (Commission of the Euro- 
pean Communities, Luxembourg (Luxembourg)); Chare, P.; Barrier, 
A. Commission of the European Communities, Luxembourg (Lux- 
embourg). 1991. (in English, French). (CONF-910534—: 13. annual 
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symposium of the European Safeguards Research and Develop- 
ment Associations (ESARDA) symposium on safeguards and 
nuclear material management, Avignon (France), 14-16 May 1991). 
In Safeguards and nuclear material management. 745p. Order 
Number DE93710916. Source: OSTI; NTIS (US Sales Only); INIS. 

The Euratom Safeguards Directorate has recently installed a 
fibre optic network in a new large scale nuclear facility in the Euro- 
pean Communities. The selection, installation and commissioning 
of the fibre optic network is discussed from the viewpoint of 
network topology, physical — trouble shooting and authentica- 
tion. The future use of fibre optic networks for safeguards 
applications is discussed. 


33127 (EUR-13686, pp. 143-147) Specified reference mate- 
rlals for uranium isotopic measurements by gamma ray 
spectrometry. Leschenko, Y. (Nauchno-issiedovatel’skij Inst. 
Atomnykh Reaktorov, Dimitrovgrad (Russian Federation)); Bukh, 
V.; Borisenkov, V.; Rizhikov, V.; Dragnev, T.; Sirisena, K. Commis- 
sion of the European Communities, Luxembourg (Luxembourg). 
1991. (In English, French). (CONF-910534—: 13. annual sympo- 
sium of the European Safeguards Research and Dev 
Associations (ESARDA) symposium on safeguards and nuclear 
material management, Avignon (France), 14-16 May 1991). In 
Safeguards and nuclear material management. 745p. Order Num- 
ber DE98710916. Source: OSTI; NTIS (US Sales Only); INIS. 

As a result of collaboration between the IAEA and the Research 
Institute of Atomic Reactors Uranium Enrichment Reference Materi- 
als for gamma and X-ray spectrometric measurements have been 
manufactured and characterized. The main features of the UERM: 
it is quasi-infinitely thick for photons up to 186 Kev and metallic 
uranium was used in it as reference material. The set of eight sam- 
ples covers the full range of U235/U abundances from 0.47 to 
90%. Each sample is sealed in a rigid capsule. Abundances of the 
uranium reference material samples were characterized by three 
laboratories and UERMs characteristics were i j by the 
NDA technique. In addition, a set of metallic Uranium Gamma 
Sources (UGS) was fabricated to be used as normalization 
sources. 


(EUR-13686, pp. 149-157) Analysis of Th-U, U-Pu 
and Pu solutions with a hybrid K-edge/XRF analyzer. Ottmar, 
H. (Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Kernphysik); Eberle, H.; Doubek, N.; Raab, W.; Parus, J. Commis- 
sion of the European Communities, Luxembourg (Luxembourg). 
1991. (In English, French). (CONF-910534—: 13. annual sympo- 
sium of the European Safeguards Research and Development 
Associations (ESARDA) symposium on safeguards and nuclear 
material management, Avignon (France), 14-16 May 1991). In 
Safeguards and nuclear material management. 745p. Order Num- 
ber DE93710916. Source: OSTI; NTIS (US Sales Only); INIS. 

The Safeguards Analytical Laboratory (SAL) of the IAEA has 
been equipped with a hybrid K-edge/XRF analyzer for the mea- 
surement of nuclear materials in liquors. The purpose of this 
instrument is to establish at SAL the technical capability to provide 
IAEA inspectors with experimental support and training in the use 
of such instrumentation for in-field measurements. Typical perfor- 
mance data for different applications are presented and discussed. 
The work presented is done in the frame of the joint programme of 
the IAEA and the Federal Republic of Germany for the develop- 
ment of Safeguards. 


33129 (EUR-13686, pp. 159-163) Status of high-resolution 
alphe-particle spectrometry using Si detectors. Bortels, G. 
(Commission of the European Communities, Geel (Belgium). Cen- 
tral Bureau for Nuclear Measurements). Commission of the 
European Communities, Luxembourg (Luxembourg). 1991. (in Eng- 
lish, French). (CONF-910534—: 13. annual symposium of the 
European Safeguards Research and Development Associations 
(ESARDA) symposium on safeguards and nuclear material man- 
agement, Avignon (France), 14-16 May 1991). In Safeguards and 
nuclear material management. 745p. Order Number DE93710916. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The paper deals with recent work on high-resolution alpha parti- 
cle measurement and accurate analysis of complex spectra. 
Attention is given to a number of experimental parameters, e.g. 
source, detector, measurement geometry and optimization of 
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measurement conditions. The procedure for doing accurate deter- 
mination of the 25®Pu/(*5°+24°Pu) activity ratio without need to 
analyse the fine structure, is demonstrated. Examples of analysed 
high-resolution spectra are given and it is shown that the alpha 
particle peak shape may be considered as constant in practical en- 
ergy intervals. Experimental consequences of recoil emission in 
case of short-lived daughters are discussed. Finally, the non-linear 
response of Si detectors to alpha particles is briefly mentioned. 


33130 (EUR-13686, pp. 165-170) Preparation and certifica- 
tion of reference materials of uranium isotopes nitric solutions. 
Ryzhinsky, R.; Vitinsky, M.; Lovtsus, A.; Sointseva, L.; Khlopin, 
V.G. Commission of the E n Communities, Luxe 
(Luxembourg). 1991. (in English, French). (CONF-910534—: 13. 
annual symposium of the European Safeguards Research and De- 
velopment Associations (ESARDA) symposium on safeguards and 
nuclear material management, Avignon (France), 14-16 May 1991). 
in Safeguards and nuclear material management. 745p. Order 
Number DE93710916. Source: OSTI; NTIS (US Sales Only); INIS. 

The report presents the results of preperation and certification of 
three reference materials (RM) of “5U, 2%U, 28U and RM of 
233) 235.) 238) to 256U isotopes ratios. The certified values of the 
first three samples are the mass fractions of the main uranium iso- 
topes in solutions (~ 10 + 0.004 , for the last one they are 
the molar ratios of isotopes U, “UU, 28U to UU (2 1 + 
0.0004). The starting materials were the high enriched RM’s of ura- 
nium isotopic composition in U30, form dissolved in HNO; 
(75U>99.99%, 75°U>99.97%, 78U>99.9999%). The certification 
was done by potentiometric titration method and by isotope dilution 
mass tric method (IDMS) with internal standard. The 
produced RM are intended for use in mass spectrometric measure- 
ments of the mass fraction of uranium in uranium containing 
materials by the isotope dilution method, as well as for calibration 
of mass spectrometers. 


33131 (EUR-13686, pp. 175-180) Development of isotope 
dilution y spectrometry for plutonium analysis. Li, 
T.K. (Los Alamos National Lab., NM (United States)); Parker, J.L.; 
Kuno, Y.; Sato, S.; Kurosawa, A.; Akiyama, T. Commission of the 
European Communities, Luxembourg (Luxembourg). 1991. (in Eng- 
lish, French). (CONF-910534—: 13. annual symposium of the 
European Safeguards Research and Development Associations 
(ESARDA) symposium on safeguards and nuclear material man- 
agement, Avignon (France), 14-16 May 1991). In Safeguards and 
nuclear material management. 745p. Order Number DE93710916. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We are studying the feasibility of determining the plutonium con- 
centration and isotopic distribution of highly radioactive, spent-fuel 
dissolver solutions by employing high-resolution gamma-ray spec- 
trometry. The study involves gamma-ray plutonium isotopic 
analysis for both dissolver and spiked dissolver solution samples, 
after plutonium is eluted through an ion-exchange column and ab- 
sorbed in a small resin bag. The spike is well characterized, dry 
plutonium containing ~98% of °Pu. By using measured isotopic 
information, the concentration of elemental plutonium in the 
dissolver solution can be determined. Both the plutonium concen- 
tration and the isotopic composition of the dissolver solution 
obtained from this study agree well with values obtained by tradi- 
tional isotope dilution mass spectrometry (IDMS). Because it is 
rapid, easy to operate and maintain, and costs less, this new 
technique could be an alternative method to IDMS for input ac- 
countability and verification measurements in reprocessing plants. 


33132 (EUR-13686, pp. 181-185) The state-of-the-practice 
In low enriched UF, Isotopic measurements in the European 
Community: results of REIMEP UF,. Bolle, W. de (Commission 
of the European Communities, Geel (Belgium). Central Bureau for 
Nuclear Measurements); Damen, R.; Bievre, P. de; Nagel, W.; 
Meyer, H.; Lycke, W.; Wolters, W.H. Commission of the European 
Communities, Luxembourg (Luxembourg). 1991. (in English, 
French). (CONF-910534—: 13. annual symposium of the European 
Safeguards Research and Development Associations (ESARDA) 
symposium on safeguards and nuclear material management, Avi- 
gnon (France), 14-16 May 1991). In Safeguards and nuclear 
material management. 745p. Order Number DE93710916. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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After the interruption of the SALE programme, CBNM has estab- 
lished a Regular European interlaboratory Measurement Evaluation 
Programme (REIMEP) with the support of the ESARDA Working 
Group for techniques and standards for destructive analysis 
(WGDA), the ESARDA Working Group for techniques and stan- 
dards for non-destructive analysis (WGNDA) and the IAEA. On the 
basis of a questionnaire with answers from 41 laboratories, 36 lab- 
oratories have announced their interest for such a programme. In 
this paper we report on the 1986/87 round of the programme es- 
tablishing the measurement capability or State Of the Practice in 
UF, isotopic measurements by methods left at the discretion of the 
participants (thermal ionization mass spectrometry, electron impact 
mass and gamma-ray spectrometry). Pictures of the 
State Of the Practice are presented as graphs displaying partici- 
pants results. 


33133 (EUR-13686, pp. 187-193) Why should we do some 
more isot ic thinking in measurements for safe- 
guards. Bievre, P. de (Commission of the European Communities, 
Geel (Belgium). Central Bureau for Nuclear Measurements); Perrin, 
R. Commission of the European Communities, Luxembourg (Lux- 
embourg). 1991. (in English, French). (CONF-910534—: 13. annual 
symposium of the European Safeguards Research and Develop- 
ment Associations (ESARDA) symposium on safeguards and 
nuclear material management, Avignon (France), 14-16 May 1991). 
In Safeguards and nuclear material management. 745p. Order 
Number DE93710916. Source: OSTI; NTIS (US Sales Only); INIS. 

A number of reasons are given why more isotope-specific or 
isotope-related thinking should occur in measurements for Safe- 
guards and Nuclear Material Management. It is isotopes which are 
fissile. lsotope-specific methods are available for direct quantitative 
determination of isotopes without a detour via elemental content 
with its problems in sample stoichiometry. Fissile isotopes in input 
solutions of reprocessing plants are already assayed by an 
isotope-specific method (IDMS*) and enable direct isotope- 
accountancy. Within the same amount of element, fissile lectopes 
(e.g. 755U) can be substituted for non-fissile isotopes (e.g. 7*U) 
using isotope separation techniques of the near future leaving the 
total amount of element the same but changing the Safeguards 
character of the material drastically. Isotope ific ratio of ratio 
measurement approaches, applied to IDMS have the potential of 
breaking through the 0.1% uncertainty barrier, at the same time 
making measurements easier. Large dynamic ratio measurement 
capability would enable the determination of the total amount of fis- 
sile isotope within a nuclear material batch (e.g. an input tank) 
directly against a small (ppm) but known added amount of a spike 
isotope (e.g. 2°U) without the necessity of separate calibration of 
the tank for mass or volume of solution. 


33134 (EUR-13686, pp. 195-201) interlaboratory comperl- 
son exercise for the determination of uranium by 
potentiometric titration (first phase). Verdingh, V. (Commission 
of the European Communities, Geel (Belgium). Central Bureau for 
Nuclear Measurements); Le Duigou, Y.; Bickel, M. Commission of 
the European Communities, Luxembourg (Luxembourg). 1991. (In 
English, French). (CONF-910534—: 13. annual symposium of the 
European Safeguards Research and Development Associations 
(ESARDA) symposium on safeguards and nuclear material man- 
agement, Avignon (France), 14-16 May 1991). In Safeguards and 
nuclear material management. 745p. Order Number DE93710916. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Upon request of the ESARDA Working Group on Low Enriched 
Uranium Conversion and Fuel Fabrication Plants (ESARDA-LEU 
WG) the Central Bureau for Nuclear Measurements (CBNM) orga- 
nized an interlaboratory comparison exercise for the determination 
of uranium by the potentiometric titration method. The special aim 
of this intercomparison, apart from giving the laboratories the op- 
portunity to intercompare their results and their individual laboratory 
deviations from the certified values, is a general assessment of the 
precision and accuracy of this potentiometric titration method. The 
exercise is to be executed in two phases. The first phase dealt 
with pure uranyl-nitrate solutions; the second phase deals with sim- 
ilar uranium solutions doped with impurities. The whole exercise is 
a precision experiment. Methods of measurement are character- 
ized by their precision and their accuracy. Accuracy is defined as 





the closeness of a measurement and a reference value. The preci- 
sion experiment is used as the test method to investigate the type 
of the variability of the data, and the difference between the results 
and the certified value(s). 


33135 (EUR-13686, pp. 203-205) Results of REIMEP ‘89 
UO2 powder. Mayer, K. (Commission of the European Communi- 
ties, Geel (Belgium). Central Bureau for Nuclear Measurements); 
Alonso, A.; Bievre, P. de; Lycke, W.; Bolle, W. de; Hendrickx, F.; 
Michiels, A.; Leidert, W.; Quik, F.; Nagel, W.; Rodriguez, A. Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1991. (In English, French). (CONF-910534—: 13. annual sympo- 
sium of the European Safeguards Research and Development 
Associations (ESARDA) symposium on safeguards and nuclear 
material management, Avignon (France), 14-16 May 1991). In 
Safeguards and nuclear material management. 745p. Order Num- 
ber DE93710916. Source: OSTI; NTIS (US Sales Only); INIS. 

The interest in the safeguards of fissile materials focuses on a 
limited number of compounds which play key roles in the nuclear 
fuel cycle. Amongst these materials Uranium Dioxide powder is of 
considerable importance as it is the base material for pellet pro- 
duction. In LWR’s uranium dioxide with an initial 25U content of 
about 3 mass % is used, whereas natural or depleted material is 
applied the breeding zone in FBR’s. The 89/90 round of REIMEP 
covered Uranium materials with 2°5U abundances in the range of 
natural or depleted material. UO, powder was distributed to 20 lab- 
oratories for destructive analysis. Two laboratories participated with 
non-destructive methods. The participating laboratories were asked 
to determine the Uranium content and the isotopic composition of 
the material. The results reported by the participants are presented 
as graphs thus giving a picture of the state of the practice. 


33136 (EUR-13686, pp. 207-209) Results of REIMEP ‘89 


UOz pellet. Mayer, K. (Commission of the European Communities, 
Geel (Belgium). Central Bureau for Nuclear Measurements); 
Alonso, A.; Bievre, P. de; Lycke, W.; Bolle, W. de; Gallet, M.; Hen- 
drickx, F. Commission of the European Communities, Luxembourg 


(Luxembourg). 1991. (In English, French). (CONF-910534—: 13. 
annual symposium of the European Safeguards Research and De- 
velopment Associations (ESARDA) symposium on safeguards and 
nuclear material management, Avignon (France), 14-16 May 1991). 
In Safeguards and nuclear material management. 745p. Order 
Number DE93710916. Source: OSTI; NTIS (US Sales Only); INIS. 

The interest in the safeguards of fissile material focuses on a 
limited number of compounds which play key roles in the nuclear 
fuel cycle. Amongst these materials Uranium Dioxide pellets are of 
considerable importance as they enter the reactors in order to gen- 
erate energy. In LWR's pellets with an initial =5U content of about 
3 mass % are used, whereas natural or depleted material is ap- 
plied for the breeding zone in FBR’s. The 89/90 round o REIMEP 
covered Uranium materials with 2°5U abundances in the range of 
natural or depleted material. UO2 pellets were distributed to 21 lab- 
oratories for analysis. The participating laboratories were asked to 
determine the Uranium content and the isotopic composition of the 
material. The results reported by the participants are presented as 
graphs thus giving a picture of the state-of-the-practice. 


33137 (EUR-13686, pp. 211-213) Results of REIMEP ‘89 
uranyinitrate solution. Mayer, K. (Commission of the European 
Communities, Geel (Belgium). Central Bureau for Nuclear Mea- 
surements); Alonso, A.; Bievre, P. de; Lycke, W.; Bolle, W. de; 
Hendrickx, F.; Verdingh, V.; Le Duigou, Y. Commission of the 
European Communities, Luxembourg (Luxembourg). 1991. (In Eng- 
lish, French). (CONF-910534—: 13. annual symposium of the 
European Safeguards Research and Development Associations 
(ESARDA) symposium on safeguards and nuclear material man- 
agement, Avignon (France), 14-16 May 1991). In Saf. Is and 
nuclear material management. 745p. Order Number DE93710916. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The interest in the safeguards of fissile material focuses on a 
limited number of compounds which play key roles in the nuclear 
fuel cycle. Uranyinitrate solution is a material which appears in 
several stages of the nuclear fuel cycle. Wherever Uranium is to 
be determined by destructive methods nitric acid is the solvent of 
choice. Therefore the measurement capability of nuclear analytical 
laboratories of this material is of interest. The 89/90 round of the 
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REIMEP covered Uranium materials with 7°5U abundances in the 
range of natural or depleted material. Uranyinitrate solution was 
distributed to 16 laboratories for destructive analysis. The partici- 
pating laboratories were asked to determine the Uranium content 
and the isotopic composition of the material. The results reported 
by the participants are presented as graphs thus giving a picture of 
the state of the practice. 

pe ae pp. 215-218) Fluorescent determination 

in plutonium. Alexandruk, V.M.; Babaev, A.S.; 

Seoul T.A.; Stepanov, A.V. Commission of the European 
Communities, Luxembourg (Luxembourg). 1991. (in English, 
French). (CONF-910534—: 13. annual symposium of the European 
Safeguards Research and Development Associations (ESARDA) 
symposium on and nuclear material management, Avi- 
gnon (France), 14-16 May 1991). In Safeguards and nuclear 
material ma 745p. Order Number DE93710916. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper describes a new procedure for direct determination of 
Neptunium in Plutonium using laser induced time resolved fluores- 
cence method. The procedure based on measurement of 
fluorescence intensity of Neptunium followed its concentration in 
effective layer of pellet of calcium fluoride. Detection limit of deter- 
mination of Neptunium is 2 10-'? g. At the level of Neptunium 
content in Plutonium more than 5 ppm relative standard deviation 
is equal 0.08-0.12. For carrying out of single measurement it is 
necessary neither more nor less 5 mkg Plutonium. 


33139 (EUR-13686, pp. 219-223) Optimal sample to tracer 
ratio for Isotope dilution mass spectrometry: the polyisotopic 
case. Laszlo, G. (international Atomic Energy Agency, Vienna 
(Austria); Ridder, P. de; Goldman, A.; Cappis, J.; Bievre, P. de. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1991. (in English, French). (CONF-910534—: 13. annual 
symposium of the European Safeguards Research and Develop- 
ment Associations (ESARDA) symposium on safeguards and 
nuclear material management, Avignon (France), 14-16 May 1991). 
In Safeguards and nuclear material management. 745p. Order 
Number DE93710916. Source: OSTI; NTIS (US Sales Only); INIS. 

The Isotope Dilution Mass Spectrometry (IDMS) measurement 
technique provides a means for determining the unknown amount 
of various isotopes of an element in a sample solution of known 
mass. The sample solution is mixed with an auxiliary solution, or 
tracer, containing a known amount of the same element having the 
same isotopes but of different relative abundances or isotopic com- 
position and the induced change in the isotopic composition 
measured by isotope mass spectrometry. The technique involves 
the measurement of the abundance ratio of each isotope to a 
(same) reference isotope in the sample solution, in the tracer solu- 
tion and in the blend of the sample and tracer solution. These 
isotope ratio measurements, the known element amount in the 
tracer and the known mass of sample solution are used to calcu- 
late the unknown amount of one isotope in the sample solution. 
Subsequently the unknown amount of element is determined. The 
purpose of this paper is to examine the optimization of the ratio of 
the estimated unknown amount of element in the sample solution 
to the known amount of element in the tracer solution in order to 
minimize the relative uncertainty in the determination of the un- 
known amount of element. 


33140 (EUR-13686, pp. 225-227) Synthetic 2*Pu/*2Pu iso- 
tope mixtures as basis for absolute Pu isotopic measurements 
at CBNM. Broothaerts, J. (Commission of the European Communi- 
ties, Geel (Belgium). Central Bureau for Nuclear Measurements); 
Hendrickx, F.; Gallet, M.; Bievre, P. de. Commission of the Euro- 
pean Communities, Luxembourg (Luxembourg). 1991. (In English, 
French). (CONF-910534—: 13. annual symposium of the European 
Safeguards Research and Development Associations (ESARDA) 
symposium on safeguards and nuclear material management, Avi- 
gnon (France), 14-16 May 1991). In Safeguards and nuclear 
material management. 745p. Order Number DE93710916. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In view of the characterisation of reference materials for isotopic 
measurements of Plutonium, a series of 20 synthetic isotope mix- 
tures have been made. Highly enriched 2°°Pu and 24*Pu materials 
were mixed gravimetrically as Pu oxides in ratios ranging from 
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10-' to 10*'. Taking into account the different uncertainty sources: 
chemical impurities in the starting materials, isotopic composition of 
the starting materials, hygroscopicity, stoichiometry and weighing, 
the total uncertainty for any of the mixtures is <0.02%. This means 
that the correction factor for isotope fractionation of two neighbour- 
ing masses (e.g. 2°°Pu/*4°Pu) can be determined to +0.01% for all 
practical purposes. These mixtures are stored at CBNM in units of 
‘mg and will form the basis of absolute Pu isotopic measurements 
at CBNM for the next 20 years. 


33141 (EUR—13686, pp. 229-232) Solid spikes from CBNM 
for Input analysis. Bievre, P. de (Commission of the European 
Communities, Geel (Belgium). Central Bureau for Nuclear Mea- 
surements); Ingelbrecht, C.; Verbruggen, A.; Orea-Rocha, J.M.; 
Barrandon, J.N. Commission of the European Communities, 
Luxembourg (Luxembourg). 1991. (in English, French). (CONF- 
910534—: 13. annual symposium of the European Safeguards 
Research and Development Associations (ESARDA) symposium 
on safeguards and nuclear material management, Avignon 
(France), 14-16 May 1991). In Safeguards and nuclear material 
management. 745p. Order Number DE93710916. Source: OSTI; 
NTIS (US Sales wr INIS. 

Two types of 2°5U/-9°Pu solid spikes for the assay of reprocess- 
ing plant input solutions are under study at CBNM. Dried U/Pu 
nitrate spikes has been prepared from metallic reference materials 
and uranium and plutonium concentrations and isotopic composi- 
tions have been certified. Metallic U/Pu spikes are prepared by 

itative crucible-less alloying with quality control carried out by 
IDMS and by gamma counting on solid and dissolved samples. 
Consideration of IDMS error propagation shows that, for typical 
LWR input solutions, the optimum Pu/U+Pu ratio for CBNM solid 
spikes is 0.025 to 0.1. 


33142 (EUR-13686, pp. 235-239) Certification of a pluto- 
nium dioxide reference material for elemental analyses 
(EC-NMR 210). Le Duigou, Y. (Commission of the European 
Communities, Geel (Belgium). Central Bureau for Nuclear Mea- 
surements); Rodriguez, A.R.; Leidert, W. Commission of the 
European Communities, Luxembourg (Luxembourg). 1991. (in Eng- 
lish, French). (CONF-910534—: 13. annual symposium of the 
European Safeguards Research and Development Associations 
(ESARDA) symposium on safeguards and nuclear material man- 
agement, Avignon (France), 14-16 May 1991). In Safeguards and 
nuclear material management. 745p. Order Number DE93710916. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A new EC Plutonium reference material is made available in the 
form of 5 g samples of plutonium dioxide powder. The Plutonium 
content has been derived from plutonium measurements performed 
by three different laboratories applying each a different oxydo- 
reductive method. The results of the plutonium measurement, the 
statistical evaluation of the uncertainty of the plutonium content to- 
gether with information on the impurities present in the material are 
given in the contribution. 


33143 (EUR-13686, pp. 241-244) A “4Pu spike reference 
material CBNM IRM-042A. Verbruggen, A. (Commission of the 
European Communities, Geel (Belgium). Central Bureau for Nu- 
clear Measurements); Gallet, M.; Hendrickx, F.; Bievre, P. de. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1991. (In English, French). (CONF-910534—: 13. annual 
symposium of the European Safeguards Research and Develop- 
ment Associations (ESARDA) symposium on safeguards and 
nuclear material management, Avignon (France), 14-16 May 1991). 
In Safeguards and nuclear material management. 745p. Order 
Number DE93710916. Source: OSTI; NTIS (US Sales Only); INIS. 

An highly enriched “*Pu isotopic reference material (CBNM 
IRM-042a) has been prepared and certified for °“*Pu isotope con- 
centration. The certified value of (2.257 7 + 0.004 4).10'* atoms 
242Pu.kg—' of solution has been established by isotope dilution 
mass spectrometry. The plutonium isotopic composition has been 
determined by thermal ionization mass spectrometry and calibra- 
tion of these measurements by means of synthetic 242Pu/*°Pu 
mixtures. The isotopic reference material is supplied in a sealed 
glass ampoule containing approximately 10 g of a 5M nitric acid 
solution at an approximate concentration of 1 ug Pu per g solution. 
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This isotopic reference material is part of a systematic CBNM pro- 
gramme to supply spike isotopic reference materials of various 
isotopes at different concentrations. 


33144 (EUR-13686, pp. 245-249) Development of auto- 
mated analytical system for mixed oxide sample by X-ray and 
gamma-ray spectrometric method. Takahashi, M. (Nuclear Mate- 
rial Control Center, Tokyo (Japan)); Midorikawa, M.; Kato, Y.; Ito, 
M.; Uchikoshi, S.; Ishikawa, M. Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1991. (in English, French). 
(CONF-910534—: 13. annual symposium of the Eu Safe- 
guards Research and Development Associations (ESARDA) 
symposium on safeguards and nuclear material management, Avi- 
gnon (France), 14-16 May 1991). In Safeguards and nuclear 
material management. 745p. Order Number DE93710916. Source: 
OSTI; NTIS (US Sales Only); INIS. 

An automated analytical system for mixed oxide sample has 
been developed to increase analytical capability as well as to im- 
prove timeliness of measurement at the conversion and the mixed 
oxide fuel fabrication plants. The analytical system ca be divided 
into a sample preparation system, an x-ray fluorescence and a 
gamma-ray spectrometer, and a computer system for operation 
control and data processing. The sample preparation system 
consists of two revolute robots and various kinds of component de- 
vices such as a sample and a crucible storage, a sampling device 
with a balance, an electric furnace and so on. In this system 0.3 g 
of sample and 7 g of anhydrous sodium tetraborate are taken and 
fused in a platinum crucible at 1100 deg C for ten minutes to pre- 
pare a glass bead disk. Concentrations of uranium and plutonium 
are determined by measuring intensity of L series x-ray line of 
each element. Isotope composition of plutonium in the sample is 
also determined by passive gamma-ray spectrometry without sam- 
ple pre-treatment. 


33145 (EUR-13686, pp. 251-257) Final results of the PIDIE 
intercomparison exercise for the plutonium isotopic determi 
nation by gamma-ray spectrometry. Morel, J. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Direc- 
tion des Technologies Avancees); Chauvenet, B.; Etcheverry, M. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1991. (In English, French). (CONF-910534—: 13. annual 
symposium of the European Safeguards Research and Develop- 
ment Associations (ESARDA) symposium on safeguards and 
nuclear material management, Avignon (France), 14-16 May 1991). 
In Safeguards and nuclear material management. 745p. Order 
Number DE93710916. Source: OSTI; NTIS (US Sales Only); INIS. 
Final results from the PIDIE intercomparison exercise organised 
by the ESARDA Working Group on techniques and standards for 
non-destructive analysis are presented. The aim of this exercise 
carried out in 1988 was to test the gamma-ray spectroscopy meth- 
ods used to determine the plutonium isotopic ratios in a large 
range of isotopic composition, in order to analyse the parameters 
and the error sources influencing the results. Sets of seven sealed 
samples of different plutonium isotopic ition were sent to 
nine participating laboratories. The final results with uncertainty in- 
dicators are reported; they are compared with complementary 
mass-spectrometry determinations. No important bias has been ob- 
served from this exercise. Significant improvements in plutonium 
isotopic determination by gamma-ray spectrometry come from both 
more elaborate spectrum analysis methods and better equipment. 


33146 (EUR-13686, pp. 259-262) Fissile material measure- 
ments and detection limits by gamme-ray spectrometry in 220 
| waste drums. Carchon, R. (Centre d’Etude de I’Energie Nucle- 
aire, Mol (Belgium)); Baere, P. de; Regge, P. de. Commission of 
the European Communities, Luxembourg (Luxembourg). 1991. (In 
English, French). (CONF-910534—: 13. annual symposium of the 
European Safeguards Research and Development Associations 
(ESARDA) symposium on safeguards and nuclear material man- 
agement, Avignon (France), 14-16 May 1991). In Safeguards and 
nuclear material management. 745p. Order Number DE93710916. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The estimation of the content of fissile materials in routinely pro- 
duced waste drums necessitates appropriate measurements to 
meet material balance requirements as well as sorting criteria for 





disposal. About 500 typical 220 | waste drums containing incinera- 
tor ashes and compactable materials have been assayed by 
passive gamma-ray spectrometry. The detection system has been 
calibrated by '5*Eu sources. Selfattenuation corrections and vary- 
ing source inhomogeneities have been investigated. From the 
measurement results the fissile material content in the wastes has 
been determined and detection limits are predicted. The perfor- 
mance of a relatively simple and fast measurement technique for 
fissile material content in typical waste drums provides valuable 
field data in support of material balance system studies and waste 
segregation policies. 


33147 (EUR-13686, pp. 263-269) Unattented mode monitor- 
Ing of high resolution gamma-ray spectra. Smith, B.G.R. 
(Commission of the European Communities, Luxembourg (Luxem- 
bourg)); Van Dyck, P.; Debraix, P. Commission of the European 
Communities, Luxembourg (Luxembourg). 1991. (In English, 
French). (CONF-910534—: 13. annual symposium of the European 
Safeguards Research and Development Associations (ESARDA) 
symposium on safeguards and nuciear material management, Avi- 
gnon (France), 14-16 May 1991). In Safeguards and nuclear 
material ment. 745p. Order Number DE93710916. Source: 
OSTI; NTIS (US Sales Only); INIS. 

An Isotope Monitoring System (IMS) for unattended spectrum ac- 
quisition is described. This consists of a simple low cost flexible 
software package running on a Compaq 80386 and controlling up 
to 4 Canberra Packard System 100 multi-channel analyzer (MCA) 
cards. The IMS permits the independent configuration of each of 
the 4 MCA cards for different monitoring cycles and for different 
spectrum acquisition cycles each being based upon different trigger 
criteria. In this way IMS is able to automatically identify events, 
time tag them, and acquire and store valid spectra corresponding 
to those event. An additional feature of IMS permits to run a Multi- 
group Analysis (MGA) software package for the determination of 
plutonium isotopic compositions in batch mode. One particular ap- 
plication is discussed which consists of 4 high resolution 
gamma-ray detector systems connected together to the IMS for 
unattended spectrum acquisition. The off-line batch mode analysis 
of the spectra using MGA is also discussed. 


33148 (EUR-13686, pp. 271-274) Gamma radiation detector 
units on the basis of P--N cadmium telluride detectors for non- 
destructive control of nuclear fuel. Petukhow, Y.A. (AN Latvijskoj 
SSR, Riga (Latvia)); Khusainov, A.K.; Khinoverov, S.E.; Luchan- 
sky, A.E. Commission of the European Communities, Luxembourg 
(Luxembourg). 1991. (in English, French). (CONF-910534—: 13. 
annual symposium of the E n Safeguards Research and De- 
velopment Associations (ESARDA) symposium on safeguards and 
nuclear material management, Avignon (France), 14-16 May 1991). 
In Safeguards and nuclear material management. 745p. Order 
Number DE93710916. Source: OSTI; NTIS (US Sales Only); INIS. 

The results of creation of spectrometry ionizing radiation units on 
the basis of p-i-n structures from cadmium telluride are presented 
in the report. The detector and the head-section of the preamplifier 
were cooled to -35 deg C by a small-sized thermoelectric cooler. 
P-i-n structure of the detector allowed to achieve energy resolution 
on line 122 keV of 5’Co isotope - 1.78 keV and 622 keV of '°’Cs 
isotope - 6.41 keV. Peak/valley ratio of the spectral line 122 keV 
makes the value more than 80. The possibility of application of the 
detector for nondestructive control of nuclear fuel arises from re- 
search results. 


33149 (EUR-13686, pp. 275-277) Improved end-point pre- 
diction in Isothermal calorimetry. Mason, J.A. (imperial Coll. of 
Science and Technology, London (United Kingdom)); Guardini, S.; 
Bainbridge, N. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1991. (In English, French). (CONF-910534-: 
13. annual symposium of the European Safeguards Research and 
Development Associations (ESARDA) symposium on safeguards 
and nuclear material management, Avignon (France), 14-16 May 
1991). In Safeguards and nuclear material management. 745p. 
Order Number DE93710916. Source: OSTI; NTIS (US Sales Only); 
INIS. 

An expert system software procedure has been developed for 
use with isothermal calorimeters in order to improve the sample 
end-point power prediction process. The procedure examines the 
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measurement data and determines the onset of the exponential 
end-point prediction procedure. It also determines when sample 
thermal equilibrium conditions have been reached. The procedure 
has been tested using archived data from two different calorimeters 
and sample power predictions are obtained in a total measurement 
Genniad- Gaus house with enuyt quem of tase Gan 05%. 


33150 (EUR-13686, pp. 279-284) A review of plutonium 
measurement passive neutron coincidence counting. 
Hooton, B.W. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1991. (in English, French). (CONF-910534—: 
13. annual symposium of the European Safeguards Research and 
Development Associations (ESARDA) symposium on safeguards 
and nuclear material management, Avignon (France), 14-16 May 
1991). In Safeguards and nuclear material ment. 745p 
Order Number DE93710916. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This paper presents a summary of a comprehensive review of 
the theory and practice of passive neutron coincidence counting for 
the determination of plutonium. It describes the methods used to 
extract the fission component in a train of pulses from 
neutron detectors and it examines the latest methods used to cor- 
rect for neutron multiplication effects. Examples of measurement 
stations and electronics are presented with procedures for their cal- 
ibration and quality assurance. An assessment of errors under field 
conditions is also presented. 


33151 
counter 


(EUR-13686, pp. 285-290) Neutron multiplicity 
an D.G. (Los Alamos National Lab., 
NM (United States)); M.S.; Ensslin, N.; Bosler, G.E.; 
i, N. Suuibaaes of the European Communities, Luxem- 
bourg (Luxembourg). 1991. (in English, French). (CONF-910534—: 
13. annual symposium of the European Safeguards Research and 
Development Associations (ESARDA) symposium on safeguards 
and nuclear material management, Avignon (France), 14-16 May 
1991). In Safeguards and nuclear material ment. 745p. 
Order Number DE93710916. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We have designed and built two multiplicity counters to test the 
usefulness of multiplicity counting for the safeguards assay of 
plutonium-bearing materials. The first prototype counter has been 
characterized and a variety of plutonium-bearing materials have 
been measured with it. Assays accurate to ~0.7% have been 
obtained for both pure and impure plutonium oxide samples in rea- 
sonable measurement times. Assays accurate to ~5% have been 
obtained for metal samples. A second multiplicity counter has been 
designed using experience gained from the first as well as Monte 
Carlo simulations. The second counter was designed to be more 
suitable for in-plant measurement of pyrochemical process materi- 
als. This paper presents the results of characterization studies of 
the two instruments. 


33152 (EUR-13686, pp. 291-297) Simple and effective 
method of determining multiplicity distribution law of neutrons 
emitted by fissionable material with significant self - multipil- 
cation effect. Yanjushkin, V.A. Commission of the European 
Communities, Luxembourg (Luxembourg). 1991. (in English, 
French). (CONF-910534—: 13. annual symposium of the European 
Safeguards Research and Development Associations (ESARDA) 
symposium on safeguards and nuclear material management, Avi- 
gnon (France), 14-16 May 1991). In Safeguards and nuclear 
material management. 745p. Order Number DE93710916. Source: 
OSTI; NTIS (US Sales Only); INIS. 

At developing new methods of non-destructive determination of 
plutonium full mass in nuclear materials and products being in- 
volved in uranium - plutonium fuel cycle by its intrinsic neutron 
radiation, it may be useful to know not only separate moments but 
the multiplicity distribution law itself of neutron leaving this material 
surface using the following as parameters - firstly, unconditional 
multiplicity distribution laws of neutrons formed in spontaneous and 
induced fission acts of the given fissionable material corresponding 
nuclei and unconditional multiplicity distribution law of neutrons 
caused by (a,n) reactions at light nuclei of some elements which 
compose this material chemical structure; - secondly, probability of 
induced fission of this material nuclei by an incident neutron of any 
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nature formed during the previous fissions or(a,n) reactions. An at- 
tempt to develop similar theory has been undertaken. Here the 
author proposes his approach to this problem. The main advantage 
of this approach, to our mind, consists in its mathematical simplic- 
ity and easy realization at the computer. In principle, the given 
model guarantees any good accuracy at any real value of induced 
fission probability without limitations dealing with physico-chemical 
composition of nuclear material. 


33153 (EUR-13686, pp. 299-304) Measurement of a fresh 
MOX-LWR type fuel assembly under water. Carchon, R. (Centre 
d'Etude de I'Energie Nucleaire, Brussels (Belgium)); Baere, P. de; 
Smith, B.G.R.; Vandergucht, A.; Abushady, Y.; Kulikov, Y.; Rachev, 
A.; Schreiber, H.T. Commission of the European Communities, 
Luxembourg (Luxembourg). 1991. (in English, French). (CONF- 
910534-: 13. annual symposium of the European Safeguards 
Research and Development Associations (ESARDA) symposium 
on safeguards and nuclear material management, Avignon 
(France), 14-16 May 1991). In S ards and nuclear material 

ment. 745p. Order Number DE93710916. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A fresh MOX-PWR type fuel assembly in a 17x17 configuration 
has been assayed under water with an adapted FORK type detec- 
tor wherein fission chambers were replaced by °He tubes. Shift 
register electronics were used, revealing total neutrons and real 
coincidence rate. The influence of pin removal was investigated at 
the periphery and in a central position. The boron concentration in 
the water was gradually increased to a maximum value of 2200 
ppm and the influence on totals and reals was examined. 


33154 (EUR-13686, pp. 305-309) Experimental study of 
moisture effects on plutonium fuel, measurement for neutron 
coincidence counting with coincidence moments determine- 
thon. Gorobets, A.K. (Nauchno-issiedovatel’skij Inst. Atomnykh 
Reaktorov, Dimitrovgrad (Russian Federation)); Demidov, L.I.; 
Leschenko, Y.I|. Commission of the European Communities, 
Luxembourg (Luxembourg). 1991. (In English, French). (CONF- 
910534—: 13. annual symposium of the European Safeguards 
Research and Development Associations (ESARDA) symposium 
on safeguards and nuclear material management, Avignon 
(France), 14-16 May 1991). In Safeguards and nuclear material 
management. 745p. Order Number DE93710916. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The moisture effect on plutonium measurements by neutron 
coincidence method was investigated experimentally using the ad- 
vanced shift register electronics unit that realizes the first three 
coincidence moments counting. Two samples were used for experi- 
ments: one of them contains about 50 g PuO2 powder, another 
500 g mixed dioxide fuei. The measurement results are presented 
for water contents up to about 12 wt%. The coincidence moments 
determination was used for combined evaluation of multiplication 
factor M and alpha- ratio of (a,n)-neutron to spontaneous fission 
neutron yields. The use of the obtained M and a values for multi- 
plication correction allowed to reduce the moisture effect on 
corrected coincidence count rate to less than 1% measurement 
statistical error level. 


33155 (EUR-13686, pp. 311-316) Evaluation of the U-Pu 
residual mass from spent fuel assembiles with passive and 
active neutronic methods. Bignan, G.; Martin-Deidier, L. Commis- 
sion of the European Communities, Luxembourg (Luxembourg). 
1991. (in French). (CONF-910534—: 13. annual symposium of the 
European Safeguards Research and Development Associations 
(ESARDA) symposium on safeguards and nuclear material man- 
agement, Avignon (France), 14-16 May 1991). In Safeguards and 
nuclear material management. 745p. Order Number DE93710916. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The interpretation of passive and active neutronic measurements 
to evaluate the U-Pu residual mass in spent fuel assemblies is 
presented as follows: passive neutron measurements are well cor- 
related to the plutonium mass, active neutron measurements give 
information linked to the fissile mass content of the assembly (°U 
+ °Pu + *'Pu) and, using the passive neutron measurement, 
lead to the 25U mass content of the assemblies. 
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33156 (EUR-13686, pp. 317-323) A versatile passive/active 
neutron coincidence counter for in-plant measurements of plu- 
tonium and uranium. Stewart, J.E. (Los Alamos National Lab., 
NM (United States)); Ferran, R.R.; Menlove, H.O.; Horley, E.C.; 
Baca, J.; France, S.W.; Wachter, J.R. Commission of the European 
Communities, Luxembourg (Luxembourg). 1991. (in English, 
French). (CONF-910534—: 13. annual symposium of the European 
Safeguards Research and Development Associations (ESARDA) 
symposium on safeguards and nuclear material management, Avi- 
gnon (France), 14-16 May 1991). In Safeguards and nuclear 
material management. 745p. Order Number DE93710916. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A new, well-type neutron coincidence counter has been devel- 
oped for nondestructive assay of a wide variety of items containing 
uranium, plutonium or both. The instrument will be used in several 
locations at the Los Alamos National Laboratory Plutonium Facility. 
Both active and passive measurements can be made using the 
same instrument by simply changing the well inserts. By combining 
results of active and passive measurements, assay of some im- 
pure plutonium-bearing items can be accomplished. 


33157 (EUR-13686, pp. 325-328) NDA techniques applied 
to a major transfer of nuclear material. Wells, G.M. (UKAEA 
Harwell Lab. (United Kingdom)); Cookson, J.A.; Metcalfe, B. Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1991. (in English, French). (CONF-910534—: 13. annual sympo- 
sium of the European Safeguards Research and Development 
Associations (ESARDA) symposium on safeguards and nuclear 
material management, Avignon (France), 14-16 May 1991). In 
Safeguards and nuclear material management. 745p. Order Num- 
ber DE93710916. Source: OSTI; NTIS (US Sales Only); INIS. 
Pu-containing materials of varied compositions have been trans- 
ferred from what had been their various storage places for up to 25 
years to a more central storage place. There was a requirement for 
independent NDA measurements to check that the material being 
transferred corresponded with the values recorded when the mate- 
rials were first stored. The methodology devised for doing this 


operation is described together with the ways in which the various 
difficulties were dealt with. 


33158  (EUR-13686, pp. 329-335) A compact K-edge densit- 
ometer for uranium. Matussek, P. (Kernforschungszentrum 
Karlsruhe GmbH (Germany). Inst. fuer Kernphysik); Michel-Piper, |.; 
Ottmar, H. Commission of the European Communities, Luxembourg 
(Luxembourg). 1991. (in English, French). (CONF-910534—: 13. 
annual symposium of the European Safeguards Research and De- 
velopment Associations (ESARDA) symposium on safeguards and 
nuclear material management, Avignon (France), 14-16 May 1991). 
In Safeguards and nuclear material management. 745p. Order 
Number DE93710916. Source: OSTI; NTIS (US Sales Only); INIS. 

A compact K-edge densitometer has been designed for use by 
safeguards inspectors to verify the uranium concentration in prod- 
uct solutions from a reprocessing plant. The densitometer is based 
on multi-energy transmission measurements near the uranium 
K-absorption edge using a single isotopic source (°’Co) in conjunc- 
tion with a uranium converter foil. The compact set-up is easily 
coupled to standard high-resolution spectroscopy systems. The 
measurement accuracy achieved in a counting time of 1000 sec- 
onds is about 0.2-0.3% at concentration levels typical for product 
solutions. An approach to determine the 7°5U enrichment from 
aliquots of less than 5 mi with an accuracy of better than 1% within 
the same measurement time is also discussed. 


33159 (EUR-13686, pp. 337-344) The use of the hybrid 
K-edge densitometer for routine analysis of safeguards verifi- 
cation samples of reprocessing Input liquor. Ottmar, H. 
(Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Kernphysik); Eberle, H.; Schott, R.M.; Salaun, J.; Grison, P.; 
Ougier, M.; Wagner, H.G.; Goerten, J.; Ballette, G.; Louis, P. Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1991. (In English, French). (CONF-910534—:. 13. annual sympo- 
sium of the European Safeguards Research and Development 
Associations (ESARDA) symposium on safeguards and nuclear 
material management, Avignon (France), 14-16 May 1991). In 
Safeguards and nuclear material management. 745p. Order Num- 
ber DE93710916. Source: OSTI; NTIS (US Sales Only); INIS. 





Following successful tests of a hybrid K-edge instrument at TUI 
Karlsrhue and the routine use of a K-edge densitometer for safe- 
guards verification at the same laboratory, the Euratom Safeguards 
Directorate of the Commission of the European Communities 
decided to install the first such instrument into a large industrial re- 
processing plant for the routine verification of samples taken from 
the input accountancy tanks. This paper reports on the installation, 
calibration, sample handling procedure and the performance of this 
instrument after one year of routine operation. 


33160 (EUR-13686, pp. 345-348) Use of CdTe detectors for 
the verification of nuclear material. Khusainov, A.K. (AN Latvi- 
jskoj SSR, Riga (Latvia)); Alekseeva, L.A.; Ivanov, V.I.; Siffert, P.; 
Arit, R. Commission of the European Communities, Luxembourg 
(Luxembourg). 1991. (in English, French). (CONF-910534—: 13. 
annual symposium of the European Safeguards Research and De- 
velopment Associations (ESARDA) symposium on saf is and 
nuclear material management, Avignon (France), 14-16 May 1991). 
In Safeguards and nuclear material management. 745p. Order 
Number DE93710916. Source: OSTI; NTIS (US Sales Only); INIS. 

The IAEA has for many years been paying attention to the de- 
velopment of CdTe detectors. Considerable progress was made 
within Technical Support Programme Tasks of several Member 
States to develop customized detection systems and electronics for 
use of CdTe for specific measurement tasks where other gamma 
detectors are difficult to use. An overview is given on the properties 
and the usage of CdTe detectors. 


33161 (EUR-13686, pp. 349-351) A gamme-spectroscopy 
system for burnup measurements of nuclear fuel. Baecklin, A. 
(Uppsala Univ. (Sweden). Dept. of Radiation Sciences); Hakans- 
son, A.; Bjoerkhoim, P.; Dyring, A.; Goersten, K.G. Commission of 
the E n Communities, Luxembourg (Luxembourg). 1991. (in 
English, French). (CONF-910534—: 13. annual symposium of the 
European Safeguards Research and Development Associations 
(ESARDA) symposium on safeguards and nuclear material man- 
agement, Avignon (France), 14-16 May 1991). In Safeguards and 
nuclear material management. 745p. Order Number DE93710916. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A high-speed gamma-ray spectroscopy system for verification of 
nuclear fuel of the BWR type has been constructed. It uses a 
gamma-ray collimator, commercial high-speed NIM electronics, a 
fast PC and especially designed software and PC interface. It al- 
lows accurate determination of e.g. Eu in presence of strong 
activities of Cs and "7Cs. With this technique isotopic 


correlations may be used for independent determination of fuel pa- 
rameters. 


33162 (EUR-13686, pp. 353-357) A new spent fuel attribute 
tester for in situ verification of light water reactor spent fuel. 
Arit, R. (international Atomic Energy Agency, Vienna (Austria)); 
Hiermann, A.; Lopatin, Y.; Tarvainen, M. Commission of the Euro- 
pean Communities, Luxembourg (Luxembourg). 1991. (In English, 
French). (CONF-910534—: 13. annual symposium of the European 
Safeguards Research and Development Associations (ESARDA) 
symposium on safeguards and nuclear material management, Avi- 
gnon (France), 14-16 May 1991). In Safeguards and nuclear 
material management. 745p. Order Number DE93710916. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A new spent fuel attribute test method has been developed. It 
allows in-situ verification of Light Water Reactor spent fuel assem- 
blies in wet storage ponds. The method is essential for the 
verification of spent fuel assemblies with long cooling time when 
Cerenkov Viewing Devices cannot be used any more. The method 
uses in the most cases spent fuel specific gamma ray signatures 
allowing the establishment of the presence of irradiated nuclear 
material. 


33163 (EUR-13686, pp. 359-362) Calculation of Pu 242 
from isotopic composition measurements by gamma spec- 
troscopy. Louis, P.; Boella, M. Commission of the European 
Communities, Luxembourg (Luxembourg). 1991. (in French). 
(CONF-910534—: 13. annual symposium of the European Safe- 
guards Research and Development Associations (ESARDA) 
symposium on safeguards and nuclear material management, Avi- 
gnon (France), 14-16 May 1991). In Safeguards and nuclear 
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material management. 745p. Order Number DE93710916. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Accuracy of measurements for determination of the plutonium 
isotopic composition has notably improved in the last few years, 
due to the progress in hardware and software. In particular the use 
by the inspectors of Euratom Safeguards Directorate (ESD) of the 
MGA code has given very satisfactory results for the verification of 
the isotopic composition declared by the operators. The Pu 242 is 
not measured by gamma spectroscopy but calculated with an algo- 
rithm. In this paper we present two i used for the 
calculation of Pu 242 in reprocessing plants (one for the Pu repro- 
cessed from PWR elements, one for the Pu reprocessed from 
MAGNOX reactors). The results of calculations presented in this 
paper show an improvement in the accuracy of calculated Pu 242. 


33164 (EUR-13686, pp. 363-369) Effective go/no go enrich- 
ment measurements. Hunt, H.M. (Princeton Univ., NJ (United 
States)). Commission of the European Communities, Luxembourg 
(Luxembourg). 1991. (In English, French). (CONF-910534—: 13. 
annual symposium of the European Safeguards Research and De- 
velopment Associations (ESARDA) symposium on safeguards and 
nuclear material management, Avignon (France), 14-16 May 1991). 
In Safeguards and nuclear material management. 745p. Order 
Number DE93710916. Source: OSTI; NTIS (US Sales Only); INIS. 

A simple plumbing bypass modification would eliminate 
excessive systematic error and improve precision for uranium hex- 
afluoride gas enrichment measurements at centrifuge enrichment 
plants having small-diameter cascade pipes. Present gas enrich- 
ment measurements on typical small-diameter product pipes are 
indeterminate, because overwhelming systematic errors and large 
statistical errors result from the high deposit-to-gas ratios. The by- 
pass would essentially eliminate the deposit from measurements. 
The intended purpose of go/no go measurements is to confirm that 
the enrichment of randomly selected product streams is <20%. 
The Hexapartite Safeguards Project participants agreed by consen- 
sus in 1983 on the importance of ga/no go measurements. 


33165 
variations in the in the header 

of a enrichment plant. Packer, T.W. 
(UKAEA Harwell Lab. (United Kingdom)). Commission of the Euro- 
pean Communities, Luxembourg (Luxembourg). 1991. (In English, 
French). (CONF-910534—: 13. annual symposium of the European 
Safeguards Research and Development Associations (ESARDA) 
symposium on saf and nuclear material management, Avi- 
gnon (France), 14-16 May 1991). In Safeguards and nuclear 
material mai . 745p. Order Number DE93710916. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Non-destructive assay equipment, based on gamma-ray spec- 
trometry and x-ray fluorescence analysis has previously been 
developed for confirming the presence of low enriched uranium in 
the header pipework of UF, gas centrifuge enrichment plants. 
However inspections can only be carried out occasionally on a 
limited number of pipes. With the development of centrifuge enrich- 
ment technology it has been suggested that more frequent, or 
ideally, continuous measurements should be made in order to im- 
prove safeguards assurance between inspections. For this purpose 
we have developed non-destructive assay equipment based on 
continuous gamma-ray spectrometry and x-ray transmission mea- 
surements. This equipment is suitable for detecting significant 
changes in the 25U enrichment of uranium in the header pipework 
of new centrifuge enrichment plants. Results are given in this paper 
of continuous measurements made in the laboratory and also on 
header pipework of a centrifuge enrichment pliant at Capenhurst. 


(EUR-19686, pp. 371-376) Continuous monitoring of 
25U enrichment of 


33166  (EUR-13686, pp. 377-380) Monitoring of neutron and 
gamma fields inside power reactor spent fuel assembiles by 
smait-size detectors. Lakosi, L. (Hungarian Academy of Sciences, 
Budapest (Hungary). Central Research Inst. for Physics); Almasi, 
|.; Safar, J.; Pavlicsek, |.; Revay, Z.; Osvay, M.; Palfalvi, J. Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1991. (in English, French). (CONF-910534—: 13. annual sympo- 
sium of the European Safeguards Research and Development 
Associations (ESARDA) symposium on safeguards and nuclear 


material management, Avignon (France), 14-16 May 1991). In 
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Safeguards and nuclear material management. 745p. Order Num- 
ber DE93710916. Source: OSTI; NTIS (US Sales Only); INIS. 

A set of small-size solid state and activation detectors was used 
for monitoring transuranium and fission product contents in spent 
fuel assemblies of a WWER-440 type PWR in Paks, Hungary. 
Neutrons and gamma-radiation were detected inside and on the 
top of the fuel assemblies by means of track etch and bubble dam- 

detectors for fast neutrons, indium activation detector for 
thermal neutrons and hard gamma-rays as well as semiconductor 
Si diodes as gross gamma-detectors. 


33167 (EUR-13686, pp. 381-386) Cross calibration of a 
spent BWR reference fuel assembly. Tarvainen, M. (international 
Atomic Energy Agency, Vienna (Austria)); Dragnev, T.; Baecklin, 
A.; Hakansson, A. Commission of the E an Communities, 
Luxembourg (Luxembourg). 1991. (In English, French). (CONF- 
910534—: 13. annual symposium of the European Safeguards 
Research and Development Associations (ESARDA) symposium 
on safeguards and nuclear material management, Avignon 
(France), 14-16 May 1991). In Safeguards and nuclear material 
management. 745p. Order Number DE93710916. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A spent BWR reference fuel assembly of the TVO KPASTORE in 
Finland was cross calibrated for burnup using spent fuel of a simi- 
lar design in an other country, namely the CLAB in Sweden. The 
reference assembly is used by the IAEA for inspection purposes. 
The verification was performed by passive neutron detection using 
GRAND | and a fork detector. High resolution gamma spectrometry 
was used to give complementary information. Normalization be- 
tween different measurement geometries was performed using 
sealed neutron and gamma calibration sources. Based on the 
results of passive neutron detection, consistency between the de- 
clared burnup data of the reference assembly and the selected 
assemblies used for the calibration curve is better than 1%. 


33168 (EUR-13686, pp. 391-395) A review of passive neu- 
tron coincidence measurements in the Euratom safeguards 
directorate. Swinhoe, M.T.; Van der Straat, F.; Smith, B.G.R.; Ver- 


recchia, G.P.D.; Vandergucht, A. Commission of the European 


Communities, Luxembourg (Luxembourg). 1991. (in English, 
French). (CONF-910534—: 13. annual symposium of the European 
Safeguards Research and Development Associations (ESARDA) 
symposium on safeguards and nuclear material management, Avi- 
gnon (France), 14-16 May 1991). In Safeguards and nuclear 
material management. 745p. Order Number DE93710916. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The different passive neutron coincidence measurement tech- 
niques used by the Euratom Safeguards Directorate are reviewed. 
The inventory of non-destructive assay instrumentation is pre- 
sented, as are their different material and instrument specific 
calibrations. The principle of unique material specific calibrations 
for a given instrument type is described. A series of assay results 
using one specific High Level Neutron Coincidence Counter is 
shown and discussed in detail. A systematic analysis of the differ- 


ent sources of error in performing passive neutron coincidence 
measurements is presented. 


33169 (EUR-13686, pp. 397-401) Assay of plutonium by 
the use of passive assay techniques. Vocino, V. (Commission of 
the European Communities, Ispra (Italy). Joint Research Centre); 
Binda, F.; Caravati, G.; D’Adamo, D.; Farese, N.; Maucg, T.; Re- 
morini, B. Commission of the European Communities, Luxembourg 
(Luxembourg). 1991. (in English, French). (CONF-910534—: 13. 
annual symposium of the European Safeguards Research and De- 
velopment Associations (ESARDA) symposium on safeguards and 
nuclear material management, Avignon (France), 14-16 May 1991). 
In Safeguards and nuclear material management. 745p. Order 
Number DE93710916. Source: OSTI; NTIS (US Sales Only); INIS. 

The isotopic composition of Plutonium 242 can not be measured 
by gamma spectroscopy. For this reason the gamma and passive 
neutron assay technique has been historically combined with the 
isotopic correlation to obtain the Plutonium 242 weight percentage. 
In this report experimental data from high resolution gamma spec- 
troscopy, neutron assay and calorimetry were used to 
determine the weight of Plutonium, the respective weight percent- 
ages and the Americium 241 content without resorting to 
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correlations. Data are presented for the plutonium oxide PERLA 
standards in the weight range of 100 g-2500 g. The data were col- 
lected in the JRC-PERLA facility and the results are compared to 
nominal values. The accuracy is always better than 0.5% on the 
total Plutonium mass for the 14 samples in this evaluation. 


33170 (EUR-13686, pp. 403-411) Use of an improved sig- 
nal processing to identify a neutron source from the measures 
obtained with a shift register system. Dorlet, J. (CEA Centre 
d'Etudes de Valduc, 21 - Is-sur-Tille (France)); Thaurel, B.; Neuilly, 
M. Commission of the European Communities, Luxembourg (Lux- 
embourg). 1991. (in English, French). (CONF-910534—: 13. annual 
symposium of the European Safeguards Research and Develop- 
ment Associations (ESARDA) symposium on safeguards and 
nuclear material management, Avignon (France), 14-16 May 1991). 
In Safeguards and nuclear material management. 745p. Order 
Number DE93710916. Source: OSTI; NTIS (US Sales Only); INIS. 

Once known the composition of a Pu, a way for verifying the 
content of a sample is the detection of multiplicities on neutronic 
coincidences obtained with a shift register system (SCRD). Such a 
system provides two laws of coincidences probability for neutrons 
detected within two gates triggered independently and by neutron 
themselves. After a brief presentation of the mathematical model of 
the detection system, the paper describes some experiences in 
which the SCRD system produced an assessment for fission neu- 
trons and for (a,n) neutrons emitted by a source, without any other 
information except countings. For instance, this model shows how 
to separate a Pu 240 source from a Cf 252 source whereas a clas- 
sical calculation, based on total counting and real coincidences, 
does not allow discrimination. The calculation shows that usual 
statistics are sufficient to take the multiplicative effects into ac- 
count. 


33171 (EUR-13686, pp. 413-418) Active well coincidence 
counter measurements of enriched uranium fuel assembiles in 

and stationary modes. Krick, M.S. (Los Alamos Na- 
tional Lab., NM (United States)); Cowder, L.; Lagattu, A.; Lopatin, 
Y.; Czock, K.; Maltsev, V.; Chemikov, A.; Mokeenko, P.; D’Yadkov, 
K.; Ivanov, V. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1991. (in English, French). (CONF-910534—: 
13. annual symposium of the European Safeguards Research and 
Development Associations (ESARDA) symposium on safeguards 
and nuclear material management, Avignon (France), 14-16 May 
1991). In Safeguards and nuclear material management. 745p 
Order Number DE93710916. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Enriched uranium fuel assemblies were measured with an Active 
Well Coincidence Counter (AWCC) at the Beloyarskaya Nuclear 
Power Plant. Special AWCC inserts, electronics, and software were 
used. Stationary and scanning measurements were performed to 
establish calibrations and performance specifications for the assay 
of 35U and 2°5U/em for BN600 fuel. 


33172 (EUR-13686, pp. 419-422) Analysis of the VDC 
results in the passive neutron assay. Gorobets, A.K. (Nauchno- 
Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad (Russian 
Federation)); Tokarev, D.V. Commission of the European Commu- 
nities, Luxembourg (Luxembourg). 1991. (In English, French). 
(CONF-910534—: 13. annual symposium of the European Safe- 
guards Research and Development Associations (ESARDA) 
symposium on safeguards and nuclear material management, Avi- 
gnon (France), 14-16 May 1991). In Safeguards and nuclear 
material management. 745p. Order Number DE93710916. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Analysis of the variable dead-time logic for neutron coincidence 
counting has been performed. An analytical expression for the co- 
incidence rate was derived that defines its relationship with the 
fission rate, variable dead time counter characteristics and neutron 
multiplicity distribution taking into account induced fissions. Useful- 
ness of results correction for methodical error was tested at count 
rates up to about 30 kHz. Application of the known formalism was 
examined for multiplication correction using the ratio of coincidence 
rate to the total count rate. The proposed assay algorithm was 
used for plutonium measurements in oxide fuel samples containing 
up to 100 g plutonium. 





33173 (EUR-13686, pp. 423-425) Non-destructive isotopic 
uranium assay by multiple delayed neutron measurements. 
Papadopoulos, N.N. (National Research Centre for the Physical 
Sciences Democritos, Athens (Greece)); Tsagas, N.F. Commission 
of the European Communities, Luxembourg (Luxembourg). 1991. 
(in English, French). (CONF-910534—: 13. annual symposium of 
the European Safeguards Research and Development Associations 
(ESARDA) symposium on safeguards and nuclear material man- 
agement, Avignon (France), 14-16 May 1991). In Safeguards and 
nuclear material management. 745p. Order Number DE93710916. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The high accuracy and precision required in nuclear safeguards 
measurements can be achieved by an improved neutron activation 
technique based on multiple delayed fission neutron counting under 
various experimental conditions. For the necessary ultrahigh count- 
ing statistics required, cyclic activation of multiple subsamples has 
been applied. The home-made automated flexible analytical system 
with neutron flux and spectrum differentiation by irradiation position 
adjustment and cadmium screening, its the non-destructive 
determination of the U235 abundance and the total U element con- 
centration needed in nuclear safeguards sample analysis, with a 
high throughout and a low operational cost. Careful experimental 
optimization led to considerable improvement of the results. 


33174 (EUR-—13686, pp. 427-435) Calibration of the neutron 
coincidence collar for the assay of fuel assemblies containing 
thermal neutron poisons. Verrecchia, G.P.D. (Commission of the 
European Communities, Luxembourg (Luxembourg)); Carchon, R.; 
Swinhoe, M.T. Commission of the E n Communities, Luxem- 
bourg (Luxembourg). 1991. (in English, French). (CONF-910534—: 
13. annual symposium of the European Safeguards Research and 
Development Associations (ESARDA) symposium on safeguards 
and nuclear material management, Avignon (France), 14-16 May 
1991). In Saf and nuclear material ma m. 745p. 
Order Number DE93710916. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The paper describes the calibration of the neutron coincidence 
collar using fresh, low enriched uranium oxide and mixed oxide 
mock-up Light Water Reactor (LWR) type fuel assemblies. The 
paper also summarises studies on the itivity of the neutron co- 
incidence collar to measurements on LWR fuel assemblies after 
the removal or substitution of fuel pins and the addition of various 
types of neutron poisons. Finally Monte Carlo calculations used to 
simulate some of the observed experimental results are discussed 
along with a relationship for applying the results to full scale pro- 
duction LWR fuel assemblies. 


33175 (EUR-13686, pp. 437-441) Calibration of UFBC 
counters and thelr performance in the assay of large mass 
plutonium samples. Verrecchia, G.P.D.; Smith, B.G.R.; Cranston, 
R. Commission of the European Communities, Luxembourg (Lux- 
embourg). 1991. (in English, French). (CONF-910534—: 13. annual 
symposium of the European Safeguards Research and Develop- 
ment Associations (ESARDA) symposium on safeguards and 
nuclear material management, Avignon (France), 14-16 May 1991). 
In Safeguards and nuclear material management. 745p. Order 
Number DE93710916. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper reports on the cross-calibration of four Universal Fast 
Breeder reactor assembly coincidence (UFBC) counters using 
multi-can containers of Plutonium oxide powders with masses be- 
tween 2 and 12 Kg of plutonium and a parametric study on the 
sensitivity of the detector response to the positioning or removal 
and substitution of the material with cans. The paper also 
reports on the performance of the UFBC for routine measurements 
on large mass, multi-can containers of plutonium oxide powders 
and compares the results to experience previously obtained in the 
measurement of fast reactor type fuel assemblies in the mass 
range 2 to 16 Kg of plutonium: 


33176 (EUR-—13686, pp. 443-452) Unattented mode monitor- 
ing of passive neutron coincidence detector systems using a 
commercial data logger. Smith, B.G.R. (Commission of the Euro- 
pean Communities, Luxembourg (Luxembourg); Outram, J.D.; 
Storey, M. Commission of the European Communities, Lux 
(Luxembourg). 1991. (In English, French). (CONF-910534—: 13. 
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annual symposium of the European Safeguards Research and De- 
velopment Associations (ESARDA) symposium on safeguards and 
nuclear material management, Avignon (France), 14-16 May 1991). 
In Safeguards and nuclear material management. 745p. Order 
Number DE98710916. Source: OSTI; NTIS (US Sales Only); INIS. 
A commercial Data Logger for unattended passive neutron 
coincidence data acquisition is described. This consists of an inex- 
pensive commercial Data Logging equipment attached to a neutron 
coincidence electronics and a software package for data review. 
The Data Logger permits both the flexible configuration of a pas- 
sive neutron coincidence measurement system for unattended 
mode monitoring and the storage of the measured Totals and Re- 
als count rates. An additional feature of the Data Logger is a 
custom software package providing for the complete analysis of the 
stored data and yielding an assay of each item passing through 
the measurement cavity. The analysis includes an input for differ- 
ent isotopic itions, the calculation of the multiplication 
corrected Reals rates, the inclusion of a calibration functions, and 
the determination of?Pu masses. The software package for data 
review displays the Totals and Reals count rates logged by the 
Data Logger as a function of time. In addition the custom software 
provides input files to the data review package to display the m 
plication corrected Reals count rates and the measured 24° 
masses as a function of time. ee 
presented along with the monitoring mode specifications. The 
ysis functions eienanthdase anedinds ante Gentnts vee 
software. Results are presented for a specific application. 


(EUR—13686, pp. 453-457) cape 
bilities of Phonid 3b. Sprinkle, J.K. Jr. (Commission of the 
European Communities, Ispra (Italy). Joint Research Centre); 
Bardelli, R.; Becker, L.; Lezzoli, L.; Rochez, R.; Schillebeeckx, P.; 
Weng, U. Commission of the European Communities, Luxembourg 
(Luxembourg). 1991. (in English, French). (CONF-910534—: 13. 
annual symposium of the European Safeguards Research and De- 
velopment Associations (ESARDA) symposium on safeguards and 
nuclear material management, Avignon (France), 14-16 May 1991). 
In Safeguards and nuclear material management. 745p. Order 
Number DE93710916. Source: OSTI; NTIS (US Sales Only); INIS. 

The newest model of the PHONID series of nondestructive as- 
say instruments is described. The measurement technique is active 
interrogation of the sample by a photoneutron source. The mea- 
sured signal is the induced fission neutrons. The measurement 
samples are product materials from the nuclear fuel cycle such as 
uranium or plutonium oxide. Results from an evaluation using the 
PERLA calibration materials at the JRC-ispra demonstrate that 
straight line calibration functions are adequate for most users. Long 
term stability of 0.2% was achieved in laboratory conditions. 


33178 (EUR-13686, pp. 459-466) Some results in the 
Monte Carlo simulation of PHONID-3B. Matthes, W. (Commis- 
sion of the European Communities, Ispra (Italy). Joint Research 
Centre); Schillebeekx, P.; Sprinkle, J. Commission of the European 
Communities, Luxembourg (Luxembourg). 1991. (In English, 
French). (CONF-910534—: 13. annual symposium of the European 
Safeguards Research and Development Associations (ESARDA) 
symposium on safeguards and nuclear material management, Avi- 
gnon (France), 14-16 May 1991). In Safeguards and nuclear 
material management. 745p. Order Number DE93710916. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Monte Carlo Code MCNP from Los Alamos is used for the 
analysis of the physical performance of the PHONID-3B instru- 
ment. The main problems for this purpose were the normalization 
of calculated count rates on measurements and the need for too 
long calculation times for statistically reliable results. We present 
solutions to these problems and describe eventually the result of a 
parameter study on PHONID. 


33179 (EUR—13686, pp. 467-472) Neutron multiple correle- 
tion analysis method applied to the assay of radioactive 
waste. Pedersen, B. (Commission of the European Communities, 
Ispra (Italy). Joint Research Centre); Hage, W.; Mason, J.A. Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1991. (In English, French). (CONF-910534—: 13. annual sympo- 
sium of the European Safeguards Research and Development 
Associations (ESARDA) symposium on safeguards and nuclear 
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material management, Avignon (France), 14-16 May 1991). In 
Safeguards and nuclear material management. 745p. Order Num- 
ber DE93710916. Source: OSTI; NTIS (US Sales Only); INIS. 

For the assay of plutonium in radioactive waste with low beta 
and gamma contamination the spontaneous fission rate of the plu- 
tonium isotopes with even mass numbers are used as fingerprints. 
For the elimination of neutron multiplication effects and the un- 
known positioning of the Pu debris in the waste the performance of 
pair and triple neutron correlation techniques are tested. For this 
purpose a set of waste drums was measured in the JRC waste 
barrel monitor together with well characterized Pu samples ex- 
posed in various radial and axial positions. The essential formulas 
required for the interpretation of the measured data are given 
along with the assay data. 


33180 (EUR-—13686, pp. 473-475) Active neutron counting 
software for nucieer material verification with the neutron col- 
lar and the active well coincidence counter. Pham, T.P. 
(international Atomic Energy Agency, Vienna (Austria)); Abedin- 
Zadeh, R.; Barnes, B.K.; Olsen, R.N.; Krick, M.S. Commission of 
the European Communities, Luxembourg (Luxembourg). 1991. (in 
English, French). (CONF-910534—: 13. annual symposium of the 
European Safeguards Research and Development Associations 
(ESARDA) symposium on safeguards and nuclear material man- 
agement, Avignon (France), 14-16 May 1991). In Safeguards and 
nuclear material management. 745p. Order Number DE93710916. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The Uranium Neutron Coincidence Collar (UNCL) is used by the 
International Atomic Energy Agency (IAEA) to verify the Uranium 
235 and Uranium 238 content in Light Water Reactor (LWR) fuel 
assemblies. The IAEA uses also Active Neutron Coincidence 
Counter (AWCC) for the verification of the Uranium 235 content in 
uranium samples and MTR fuel assemblies. This paper describes 
the Active Neutron Counting System (ANCS). The application soft- 
ware is considered to be user-friendly and can lead inspectors 
through the measurement steps and provide final evaluation in the 
field and at the IAEA. The software is based on the functional 

ification prepared by the IAEA and reviewed by the Los 


specification 
Alamos National Laboratory. The algorithms were provided by the 
IAEA in consultation with LANL. 


33181 (EUR—13686, pp. 477-483) A programme for Euratom 
safeguards inspectors, used In the assay of plutonium bearing 
materials by pessive neutron interrogation. Vocino, V. (Commis- 
sion of the European Communities, Ispra (Italy). Joint Research 
Centre); Farese, N.; Maucgq, T.; Verrecchia, G.P.D.; Smith, B.; Neb- 
uloni, M. Commission of the European Communities, Luxembourg 
(Luxembourg). 1991. (in English, French). (CONF-910534-: 13. 
annual symposium of the European Safeguards Research and De- 
velopment Associations (ESARDA) symposium on safeguards and 
nuclear material management, Avignon (France), 14-16 May 1991). 
In Safeguards and nuclear material management. 745p. Order 
Number DE93710916. Source: OSTI; NTIS (US Sales Only); INIS. 

The programme PECC (Passive Euratom Coincidence Counters) 
has been developed at the Joint Research Center, Ispra by the 
Euratom Safeguards Directorate, Luxembourg and the Safety Tech- 
nology Institute, Ispra for the acquisition, evaluation, management 
and storage of measurements data originating from passive 
neutron assay of plutonium bearing materials. The software accom- 
modates the implementation of the NDA (Non Destructive Assay) 
procedures for all types of passive neutron coincidence deployed 
by the Euratom Safeguards Directorate, Luxembourg. 


33182 (EUR-13686, pp. 485-490) A programme for Euratom 
safeguards inspectors, used in the assay of high enriched 
(H.E.U.) and low enriched (L.E.U.) uranium fuel materials by 
active neutron interrogation. Vocino, V. (Commission of the Eu- 
ropean Communities, Ispra (Italy). Joint Research Centre); Farese, 
N.; Maucq, T.; Verrecchia, G.P.D.; Nebuloni, M. Commission of the 
European Communities, Luxembourg (Luxembourg). 1991. (In Eng- 
lish, French). (CONF-910534—: 13. annual symposium of the 
European Safeguards Research and Development Associations 
(ESARDA) symposium on safeguards and nuclear material man- 
agement, Avignon (France), 14-16 May 1991). In Safeguards and 
nuclear material management. 745p. Order Number DE93710916. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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The programme AECC (Active Euratom Coincidence Counters) 
has been developed at the Joint Research Center, Ispra by the 
Euratom Safeguards Directorate, Luxembourg and the Safety Tech- 
nology institute, Ispra for the acquisition, evaluation, management 
and storage of measurement data originating from active neutron 
interrogation of HEU and LEU fuel materials. The software accom- 
modates the implementation of the NDA (Non Destructive Assay) 
procedures for the Active Well Coincidence Counters and Active 
Neutron Coincidence Counters deployed by the Euratom Safe- 
guards Directorate, Luxembourg. 


33183 (EUR-13686, pp. 491-496) Methodology of standard 
certification for calibration of neutron coincidence counters. 
Kositsyn, V.F. (A.A. Bochvar's Institute of Inorganic Materials, 
Moscow (RU)); Konyaev, A.E.; Kozhukhovskaya, S.A. Commission 
of the European Communities, Luxembourg (Luxembourg). 1991. 
(in English, French). (CONF-910534—: 13. annual symposium of 
the European Safeguards Research and Development Associations 
(ESARDA) symposium on safeguards and nuclear material man- 
agement, Avignon (France), 14-16 May 1991). In Safeguards and 
nuclear material management. 745p. Order Number DE93710916. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The paper presents the methodology of standard certification for 
calibration of neutron coincidence counters. The developed ap- 
proach assumes the certification of standards by the magnitude of 
quantity of neutron flux and spontaneous fission activity of 24°Pu. 
In this case the number of needed physical standards is signifi- 
cantly reduced. Metrologic characteristics are given for metal 
specimens SP-1 and SP-2 used as primary standards of a neutron 
flux and spontaneous fission activity of “Pu that belong to the 
standard complexes SRS 10-5-88 and SRS 6-18-88. 


33184 (EUR-13686, pp. 497-501) Determination of °Pu 
spontaneous fission half-life. Kozhukhovskaya, S.A. (A.A. 
Bochvar's Institute of Inorganic Materials, Moscow (RU)); Konyaev, 
A.E.; Kositsyn, V.F. Commission of the European Communities, 
Luxembourg (Luxembourg). 1991. (in English, French). (CONF- 
910534—-: 13. annual symposium of the European Safeguards 
Research and Development Associations (ESARDA) symposium 
on safeguards and nuclear material management, Avignon 
(France), 14-16 May 1991). In Safeguards and nuclear material 
management. 745p. Order Number DE93710916. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The improvement of accuracy of nuclear physics data of transac- 
tinium nuclides, namely half-lives determination, is of vital 
importance for the development of nuclear physics assay and mon- 
itoring methods and ensuring their reliability. The half-life of 4°Pu 
due to a radiation has been determined to be 6563+7 years. The 
value of 24°Pu half-life due to spontaneous fission has not been 
precisely determined until recently. It varied from 1.15x10"' to 
1.47x10"' years. The value of 24°Pu spontaneous fission half-life 
was obtained using results of precision neutron flux measurements 
from two spherical metal plutonium samples with 24°Pu content of 
about 90% and impurities less than 0.3%. The effect of self- 
multiplication specific neutron fluxes of (a,n) reactions and 
spontaneous fission of 25° Pu and 242Pu were taken into account. 
The obtained value of 24°Pu spontaneous fission half-life consists 
of (1.15+0.02)x10"' years. 


33185 (EUR-13686, pp. 503-507) LASCO: a performance 
assessment and training laboratory for containment and 
surveillance techniques. Cuypers, M. (Commission of the Euro- 
pean Communities, Ispra (Italy). Joint Research Centre); Landat, 
D. Commission of the European Communities, Luxembourg (Lux- 
embourg). 1991. (In English, French). (CONF-910534—: 13. annual 
symposium of the European Safeguards Research and Develop- 
ment Associations (ESARDA) symposium on safeguards and 
nuclear material management, Avignon (France), 14-16 May 1991). 
In Safeguards and nuclear material management. 745p. Order 
Number DE93710916. Source: OSTI; NTIS (US Sales Only); INIS. 

The use of Containment and Surveillance (C/S) techniques for 
the implementation of nuclear safeguards has increased substan- 
tially in recent years. Sealing and identification systems are used 
on a large scale and video surveillance is replacing gradually film 
camera systems. Furthermore many C/S systems are operated in 
an unattended mode. In order to evaluate the performances and 





assurance which can be obtained from C/S systems, JRC has in- 
stalled a laboratory, called LaSCo, for testing C/S components and 
systems, simulating, where possible, field conditions. This labora- 
tory includes facilities for training inspectors, for instance for 
reviewing aid of video pictures, use of integrated multisensor sys- 
tems, evaluation of ultrasonic sealing methods. Several years ago, 
JRC installed a performance laboratory for NDA, called PERLA, 
which is now extensively used. LaSCo is expected to play the 
same role as PERLA but in the field of Containment and Surveil- 
lance and by extension to non nuclear measurements (e.g. 
Weighing, volume determinations). The newly built facilities and the 
first experimental lay-out of LaSCo are described. It is expected 
that industry and inspectors will make extensive use of LaSCo. 


33186 (EUR-13686, pp. 509-513) The multi-camera optical 
surveillance system (MOS). Otto, P. (Commission of the Euro- 
pean Communities, Luxembourg (Luxembourg)); Wagner, H.; 
Richter, B.; Gaertner, K.J.; Laszlo, G.; Neumann, G. Commission 
of the European Communities, Luxembourg (Luxembourg). 1991. 
(In English, French). (CONF-910534—: 13. annual symposium of 
the European Safeguards Research and Development Associations 
(ESARDA) symposium on safeguards and nuclear material man- 
agement, Avignon (France), 14-16 May 1991). In Safeguards and 
nuclear material management. 745p. Order Number DES3710916. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The transition from film camera to video surveillance systems, in 
particular the implementation of high capacity multi-camera video 
systems, results in a large increase in the amount of recorded 
scenes. Consequently, there is a substantial increase in the man- 
power requirements for review. Moreover, modern microprocessor 
controlled equipment facilitates the collection of additional data 
associated with each scene. Both the scene and the annotated in- 
formation have to be evaluated by the inspector. The design of 
video surveillance systems for safeguards necessarily has to ac- 
count for both appropriate recording and reviewing techniques. An 
aspect of principal importance is that the video information is stored 
on tape. Under the German Support Programme to the Agency a 


technical concept has been developed which aims at optimizing the 
capabilities of a multi-camera optical surveillance (MOS) system in- 
cluding the reviewing technique. This concept is presented in the 
following paper including a discussion of reviewing and reliability. 


33187 (EUR-13686, pp. 519-523) Euratom multl-camera op- 
tical survelilance system (EMOSS) - a digital solution. Otto, P. 
(Commission of the European Communities, Luxembourg (Luxem- 
bourg)); Wagner, H.G.; Taillade, B.; Pryck, C. de. Commission of 
the European Communities, Luxembourg (Luxembourg). 1991. (In 
English, French). (CONF-910534—: 13. annual symposium of the 
European Safeguards Research and Development Associations 
(ESARDA) symposium on safeguards and nuclear material man- 
agement, Avignon (France), 14-16 May 1991). In Safeguards and 
nuclear material management. 745p. Order Number DE93710916. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In 1989 the Euratom Safeguards Directorate of the Commission 
of the European Communities drew up functional and draft techni- 
cal specifications for a new fully digital multi-camera optical 
surveillance system. HYMATOM of Castries designed and built a 
prototype unit for laboratory and field tests. This paper reports and 
system design and first test results. 


33188 (EUR-13686, pp. 525-529) Progress since 1990 with 
the JRC ultrasonic sealing-bolts technology. d’Agraives, B.C. 
(Commission of the European Communities, Ispra (Italy). Joint Re- 
search Centre); Korn, C.; Linge, A.; Mascetti, E.; Toornviiet, J. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1991. (In English, French). (CONF-910534—: 13. annual 
symposium of the European Safeguards Research and Develop- 
ment Associations (ESARDA) symposium on safeguards and 
nuclear material management, Avignon (France), 14-16 May 1991). 
In Safeguards and nuclear material ment. 745p. Order 
Number DE93710916. Source: OSTI; NTIS (US Sales Only); INIS. 

The last Sellafield demonstration in June 1990 on a dummy Mul- 
tiElement Bottle in a non-active pond and the first two exercises of 
a 50 MEBs field-test in a transfer bay, in November 1990 and April 
1991, are presented. The demonstration in the non-active pond led 
to the selection for implementation of the JRC Ispra MK3r Sealing 
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Bolt, to be sealed in the New Transfer Bay and reverified later on, 
in THORP. The first sealing exercise was organized in November 
1990, very soon after the decision to start implementing the tech- 
nique. It has been possible to complete a first step in this field-test 
programme, using transitional tools and reading/processing equip- 
ment. Operations were globally successful, indicating progress still 
to be accomplished before providing site and inspectorate with reli- 
able sets of equipment and good understanding and support from 
the local staff. 


33189 (EUR-13686, pp. 531-536) Fleld test of the tamper 
resistant TV-link (TRTL) at the to-facility of cap de La Hague. 
Chare, P. (Commission of the European Communities, Luxem- 
bourg (Luxembourg)); Wagner, H.; Richter, B.; Gourlez, P.; Daniel, 
G.; Gaertner, K.J.; Olsen, R.N.; Whichello, J.V.; Neumann, G. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1991. (in English, French). (CONF-910534—: 13. annual 
symposium of the European Safeguards Research and Develop- 
ment Associations (ESARDA) symposium on safeguards and 
nuclear material management, Avignon (France), 14-16 May 1991). 
In Safeguards and nuclear material management. 745p. Order 
Number DE93710916. Source: OSTI; NTIS (US Sales Only); INIS. 

Under the French Support Programme to the IAEA the contain- 
ment and surveillance system for the facility complex at Cap de la 
Hague (CONSULHA) was developed, while under the German 
Support Programme a method for authentication of video signals 
wad developed. France, Germany and the IAEA agreed to cooper- 
ate in the performance of a field test of the Tamper Resistant 
TV-Link (TRTL) at the TO-facility. Euratom was invited to partici- 
pate. The TRTL was connected to CONSULHA on October 13, 
1989, and worked until June 13, 1990. During this period the CON- 
SULHA was in tests and commissioning. Disturbances like video 
linearity problems, power failures, loss of video signal, interfer- 
ences etc. were recorded by the TRTL. The test results of the 
TRTL have been used to enhance the performance of the TRTL. 
The paper describes the field test and results. 


33190  (EUR-—13686, pp. 537-538) Verification of the burn-up 
of spent fuel assemblies by means of the Consulha contain- 
ment/survelliance jel, G. (CEA Centre d’Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Direction des 
Technologies Avancees); Gourlez, P. Commission of the European 
Communities, Luxembourg (Luxembourg). 1991. (in English, 
French). (CONF-910534—: 13. annual symposium of the European 
Safeguards Research and Development Associations (ESARDA) 
symposium on safeguards and nuclear material management, Avi- 
gnon (France), 14-16 May 1991). In Safeguards and nuclear 
material management. 745p. Order Number DE93710916. Source: 
OSTI; NTIS (US Sales Only); INIS. 

CONSULHA is a containment/surveillance system which has 
been developed as part of the French Support Programme for the 
IAEA Safeguards in cooperation with EURATOM and was designed 
to meet the IAEA EURATOM requirements for the verification of 
nuclear materials. This system will make it possible to count move- 
ments and verify irradiation of spent fuel assemblies in industrial 
facilities such as reprocessing plants and nuclear reactors. 


33191 (EUR-13686, pp. 539-542) Video technical character- 
istics and recommendations for optical surveillance. Wilson, 
G.L. (International Atomic Energy Agency, Vienna (Austria)); 
Whichello, J.V. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1991. (In English, French). (CONF-910534—: 
13. annual symposium of the European Safeguards Research and 
Development Associations (ESARDA) symposium on safeguards 
and nuclear material management, Avignon (France), 14-16 May 
1991). In Safeguards and nuclear material management. 745p. 
Order Number DE93710916. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The application of new video surveillance electronics to safe- 
guards has introduced an urgent need to formulate and adopt 
video standards that will ensure the highest possible video quality 
and the orderly introduction of data insertion. Standards will pro- 
vide guidance in the application of image processing and digital 
techniques. Realistic and practical standards are a benefit to the 
IAEA, Member States, Support Programme equipment developers 
and facility operators, as they assist in the efficient utilisation of 
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available resources. Moreover, standards shall provide a clear path 
for orderly introduction of newer technologies, whilst ensuring au- 
thentication and verification of the original image through the video 
process. Standards emerging from IAEA are an outcome of experi- 
ence based on current knowledge, both within the safeguards 
arena and the video parent industry which comprises commercial 
and professional television. This paper provides a brief synopsis of 
recent developments which have highlighted the need for a surveil- 
lance based video standard together with a brief outline of these 
standards. 


33192 (EUR-—13686, pp. 543-547) Euratom experience with 
video surveillance - Single camera and other non-multiplexed. 
Otto, P. (Commission of the European Communities, Luxembourg 
(Luxembourg)); Cozier, T.; Jargeac, B.; Castets, J.P.; Wagner, 
H.G.; Chare, P.; Roewer, V. Commission of the European Commu- 
nities, Luxembourg (Luxembourg). 1991. (in English, French). 
(CONF-910534—: 13. annual symposium of the European Safe- 
guards Research and Development Associations (ESARDA) 
symposium on safeguards and nuclear material management, Avi- 
gnon (France), 14-16 May 1991). In Safeguards and nuclear 
material management. 745p. Order Number DE93710916. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Euratom Safeguards Directorate (ESD) has been using a 
number of single camera video systems (Ministar, MIVS, DCS) and 
non-multiplexed multi-camera systems (Digiquad) for routine safe- 
guards surveillance applications during the last four years. This 
paper describes aspects of system design and considerations rele- 
vant for installation. It reports on system reliability and performance 
and presents suggestions on future improvements. 


33193 (EUR-13686, pp. 549-553) Navigation of a tele- 
operated vehicle in a safeguards environment. Goncalves, 
J.G.M. (Commission of the European Communities, Ispra (italy). 
Joint Research Centre); Campos, G.; Perdigao, J.N.A.; Sorel, F.; 
Veiga, P.M. Commission of the E an Communities, Luxem- 
bourg (Luxembourg). 1991. (in English, French). (CONF-910534—: 
13. annual symposium of the European Safeguards Research and 
Development Associations (ESARDA) symposium on safeguards 
and nuclear material management, Avignon (France), 14-16 May 
1991). In Safeguards and nuclear material management. 745p. 
Order Number DE93710916. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A tele-operated system is being developed to reduce the amount 
of human intervention in a nuclear material pilot storage facility. 
The system consists of two major components: a remotely guided 
vehicle carrying a manipulating arm, and a central graphical work- 
station to be used as the system’s operator console. This paper 
describes the work that has already been done in terms of naviga- 
tion of the vehicle. Special attention was given to the interface 
between the operator and the computer. It provides in each mo- 
ment all the information needed, such that the operator may 
consider himself inside the storage area. Range information and 
TV images will be used for navigation, accurate position determina- 
tion, and to authenticate the vehicle’s location. Safety 
considerations that are part of the design, are also discussed. 


33194 (EUR-—13686, pp. 555-561) Thermal fluxmetry as an 
aid to near real time monitoring of industrial plutonium stor- 
ages. Bourrelly, P. (Aix-Marseille-3 Univ., 13 - Marseille (France)); 
Ortola, P.; Schoepp, R.; Neuilly, M. Commission of the European 
Communities, Luxembourg (Luxembourg). 1991. (in French). 
(CONF-910534—: 13. annual symposium of the European Safe- 
guards Research and Development Associations (ESARDA) 
symposium on safeguards and nuclear material management, Avi- 
gnon (France), 14-16 May 1991). In Safeguards and nuclear 
matgrial management. 745p. Order Number DE93710916. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper presents thermal fluxmetry as an aid to near real time 
monitoring of plutonium storages. The device used multi task in 
real time collects continuously data with disk saving during acquisi- 
tion and control; compares the consistency of the thermal flux 
measured on each container with the one calculated from the data 
given by the inventory book; displays quantitatively the result of the 
above comparison in the barchart mode; on request, displays the 
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past thermal evolution of one or several containers. This system 
was tested in a real plutonium storage at the Cadarache center. 


33195 (EUR-13686, pp. 563-565) Evaluation of the indus- 
trial seal Titus 1. Korn, C. (Commission of the European 
Communities, Ispra (Italy). Joint Research Centre); d’Agraives, 
B.C. Commission of the European Communities, Luxembourg (Lux- 
embourg). 1991. (In French). (CONF-910534—-: 13. annual 
symposium of the European Safeguards Research and Develop- 
ment Associations (ESARDA) symposium on safeguards and 
nuclear material management, Avignon (France), 14-16 May 1991). 
In Safeguards and nuclear material management. 745p. Order 
Number DE93710916. Source: OSTI; NTIS (US Sales Only); INIS. 

The Titus 1 seal is an on-site verifiable ultrasonic multipurpose 
seal which has been developed in JRC-Ispra in the 80’. It can be 
directly and automatically verified by means of the ASTUS portable 
equipment. On a first production of 75 seals, manufactured in 1990 
by the French company ELCA, the seals and identification tech- 
niques laboratory of the Institute for System Engineering and 
Informatics of the JRC-Ispra has carried out an evaluation study, in 
particular regarding: the unicity and the stability of the signatures; 
the behaviour at extreme temperatures, under thermal cycles and 
under mechanical shocks. The points where the production is satis- 
factory and those where the quality should be improved are 
discussed. 


33196 (EUR-13686, pp. 567-570) ASTUS system for verify- 
ing the transport seal TITUS 1. Barillaux (CEA Centre d'Etudes 
de Bruyeres-le-Chatel, 91 (France)); Monteil, D.; Destain, G.D. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1991. (in French). (CONF-910534—: 13. annual symposium 
of the European Safeguards Research and Development Associa- 
tions (ESARDA) symposium on safeguards and nuclear material 
management, Avignon (France), 14-16 May 1991). In Safeguards 
and nuclear material management. 745p. Order Number 
DE93710916. Source: OSTI; NTIS (US Sales Only); INIS. 

ASTUS, a system for acquisition and processing ultrasonic sig- 
natures of TITUS 1 seals has been developed. TITUS seals are 
used to verify the integrity of the fissile material's container sealing 
after transport. An autonomous portable reading case permit to 
take seals signatures at the starting point and to transmit these ref- 
erence signatures to a central safeguards computer by phonic 
modem. Then, at the terminal point with a similar reading case, an 
authority takes again the signature of seals and immediately trans- 
mit these signatures to the central safeguards computer. The 
central computer processes the data in real time by autocorrelation 
and return its verdict to the terminal point. 


33197 (EUR-13686, pp. 571-572) Improving image review- 
Ing with a new system (Emoss, Memobank and Movicom 
devices). Wagner, G. (Commission of the European Communities, 
Luxembourg (Luxembourg)); Otto, P.; Gourlez, P.; Regnier, J.; Tail- 
lade, B. Commission of the European Communities, Luxembourg 
(Luxembourg). 1991. (in English, French). (CONF-910534-: 13. 
annual symposium of the European Safeguards Research and De- 
velopment Associations (ESARDA) symposium on safeguards and 
nuclear material management, Avignon (France), 14-16 May 1991). 
In Safeguards and nuclear material management. 745p. Order 
Number DE93710916. Source: OSTI; NTIS (US Sales Only); INIS. 

The need is obvious for selecting the relevant images and/or 
items of information from among the overwhelming amount pro- 
duced by C/S systems, mainly video cameras. Image reviewing 
in-field provides timeless while image reviewing at headquarters is 
used for confirming the validity of the conclusions drawn. There is 
also, in many cases, a need to improve the quality of the images. 
The Emoss and Memobank devices developed by Himatom could 
be the core of this new system, with its optimized digital storage 
which greatly improves image quality. These devices, which are 
compatible with existing systems such as MIVS and MUX, have 
the following advantages: comprehensive storage of scenes is 
comparable to the video tape recording; intelligent digital storage 
facilitates in-field reviewing; recoverable disc storage makes it pos- 
sible to carry out the review at Headquarters; printing of the events 
helps reviewing. The Emoss and Memobank can be triggered by 
external information by other systems. 





33198 (EUR-13686, pp. 573-584) Conclusion of the I.C.T. 
benchmark exercise. Giacometti, A. (CEA Centre d’Etudes de 
Fontenay-aux-Roses, 92 (France). Inst. de Protection et de Surete 
Nucleaire). Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1991. (in English, French). (CONF-910534—: 
13. annual symposium of the European Safeguards Research and 
Development Associations (ESARDA) symposium on safeguards 
and nuclear material management, Avignon (France), 14-16 May 
1991). In Safeguards and nuclear material management. 745p. 
Order Number DE93710916. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The ICT Benchmark exercise made within the R!V working group 
of ESARDA on reprocessing data supplied by COGEMA for 53 
routines reprocessing input batches made of 110 irradiated fuel as- 
semblies from KWO Nuclear Power Plant was finally evaluated. 
The conclusions are: all seven different ICT methods applied veri- 
fied the operator data on plutonium within about one percent; 
anomalies intentionally introduced to the operator data were de- 
tected in 90% of the cases; the nature of the introduced anomalies, 
which were unknown to the participants, was completely resolved 
for the safeguards relevant cases; the false alarm rate was in a 
few percent range. The ICT Benchmark results shows that this 
technique is capable of detecting and resolving anomalies in the 
reprocessing input data to the order of a percent. 


33199 (EUR-13686, pp. 585-587) The role of NDA in safe- 
guards a pilot conditioning plant. Leitner, E. (Geselischaft fuer 
Nuklear Service, Hannover (DE)); Weh, R. Commission of the 
European Communities, Luxembourg (Luxembourg). 1991. (in Eng- 
lish, French). (CONF-910534—: 13. annual symposium of the 
European Safeguards Research and Development Associations 
(ESARDA) symposium on rds and nuclear material man- 
agement, Avignon (France), 14-16 May 1991). In Safeguards and 
nuclear material management. 745p. Order Number DE93710916. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The pilot conditioning plant (PKA) planned in Gorleben will, 
among other tasks, demonstrate that technical facilities for the dis- 


assembly and packing of spent fuel for final disposal have reached 


a standard suitable for industrial-scale operation. As a 
multi-purpose plant of a pilot nature, it is also intended for the opti- 
mization of safeguards measures. On the way of a fuel assembly 
from the reactor via long-term intermediate storage to the condi- 
tioning plant and eventually to a geological repository, the last 
possibility of a direct measurement of the nuclear material exists in 
the conditioning plant. This fact leads to the assumption that a 
measurement of the final disposal content should be con- 
sidered to represent the input measurement of the final repository. 
The nature of the conditioning process permits a non-destructive 
assay only. Such a measurement should be on bins or 
canisters which contain the fuel rods of several disassembled fuel 
assemblies without their structural parts. Preliminary investigations 
show that passive neutron counting in combination with a gamma 
measurement is promising. Apart from the high demands made on 
a measurement system, complementary C/S methods are to be se- 
lected which permit a correlation of conditioned fuel rods with the 
supplied fuel assemblies. 


33200 (EUR-13686, pp. 589-595) Application of PASE for 
the analysis of possible diversion paths in a final disposal of 
spent nuclear fuels. Richter, B. (Forschungszentrum Juelich 
GmbH (Germany)); Stein, G.; Rezniczek, A. Commission of the 
European Communities, Luxembourg (Luxembourg). 1991. (In Ger- 
man). (CONF-910534—: 13. annual symposium of the European 
Safeguards Research and Development Associations (ESARDA) 
symposium on safeguards and nuclear material management, Avi- 
gnon (France), 14-16 May 1991). In Safeguards and nuclear 
material management. 745p. Order Number DE93710916. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Direct final disposal of spent nuclear fuel in permanent geologi- 
cal repositories is a novel problem for international safeguards. In 
order to allow for the development of an effective safeguards 
system and to evaluate alternative safeguards approaches, a com- 
prehensive analysis of possible diversion paths is required together 
with an assessment to what extent the relevant paths can be cov- 
ered by the safeguards measures under consideration. The PASE 


05 NUCLEAR FUELS 
0550 Safeguards, Inspection, and Accountability 


(Probabilistic Analysis of Safeguards Effectiveness) method is cur- 
rently being developed and investigated in the IAEA to provide a 
standard procedure to conduct diversion path analysis. Initial expe- 
rience using PASE to analyze diversion paths for the presently 
planned Gorleben repository is presented. 


33201 (EUR-13686, pp. 597-602) Evaluation of measure 
ment data from continuous calibration procedures at an input 
accountancy tank. Schmidt, D. (Wiederaufarbeitungsaniage Karl- 
sruhe Betriebsgeselischaft mbH (WAK), Eggenstein-Leopokishafen 
(Germany)); Lausch, J.; Dratschmidt, H.; Weh, R. Commission of 
the European Communities, Luxembourg (Luxembourg). 1991. (in 
English, French). (CONF-910534—: 13. annual symposium of the 
European Safeguards Research and Development Associations 
(ESARDA) symposium on safeguards and nuclear material man- 
agement, Avignon (France), 14-16 May 1991). In Safeguards and 
nuclear material management. 745p. Order Number DE93710916. 
Source: OSTI; NTIS (US Sales Only); INIS. 

One of the essential aims of the CALDEX project is the compar- 
ative evaluation of the conventional tank calibration procedure 
using an incremental addition of liquor and of the calibration with a 
continuous liquid feed. The three calibration exercises performed 
with water in continuous mode have been evaluated. Estimates of 
volume determination uncertainty are given for all manometers 
which can be compared with the evaluations from other calibration 
procedures. 


33202 (EUR-13686, pp. 603-609) Safeguards concepts for 
a fuel conditioning facilities. Fattah, A. (international Atomic 
nergy Agency, Vienna (Austria)); Khlebnikov, N. Commission of 

= > ioe Communities, Luxembourg (Luxembourg). 1991. (in 
English, French). (CONF-910534—: 13. annual symposium of the 
European Safeguards Research and Development Associations 
(ESARDA) symposium on safeguards and nuclear material man- 
agement, Avignon (France), 14-16 May 1991). In Safeguards and 
nuclear material management. 745p. Order Number DE93710916. 
Source: OSTI; NTIS (US Sales Only); INIS. 

ee ee ee eee 
logical repositories. During conditioning, spent fuel assemblies will 
be repacked with possible di or even chopping in a final 
disposal container. Loss of identity of fuel assemblies will have a 
major impact on safeguards. The inventory of final disposal 
containers has to be re-established. This would require the devel- 
opment of an advanced accountancy verification and containment 
and surveillance technique in order to maintain effective 
safeguards. This paper identifies the system requirements for con- 
ditioning plants which would provide adequate assurance of 
non-diversion of nuclear material. 


33203 (EUR-13686, pp. 611-614) Sefeguards-relevant de- 
sign characteristics of spent fuel and radioactive wastes In the 
planned Gorleben repository. Kranz, H. (Bundesamt fuer 
Strahlenschutz, Salzgitter (Germany)); Randi, R.P. Commission of 
the European Communities, Luxembourg (Luxembourg). 1991. (In 
English, French). (CONF-910534—: 13. annual symposium of the 
European Safeguards Research and Development Associations 
(ESARDA) symposium on safeguards and nuclear material man- 
agement, Avignon (France), 14-16 May 1991). In Safeguards and 
nuclear material management. 745p. Order Number DE93710916. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Safeguards-relevant design characteristics of the planned Gor- 
leben repository have been identified by a team established by the 
Federal Minister for Research and Technology (BMFT). These 
characteristics are the advanced conditioning, the reloading cell, 
the above-ground buffer stores for the bridging of short-term distur- 
bances, the hoisting facilities, the mine as well as the mixed 
emplacement of radioactive wastes and spent fuels. 


33204 (EUR—13686, pp. 615-620) Use of process monitor- 
ing for verifying facility design for large scale reprocessing 
plants. Hakkila, E.A. (Los Alamos National Lab., NM (United 
States)); Zack, N.R.; Ehinger, M.H.; Franssen, F. Commission of 
the European Communities, Luxembourg (Luxembourg). 1991. (In 
English, French). (CONF-910534—: 13. annual symposium of the 
European Safeguards Research and Development Associations 
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(ESARDA) symposium on safeguards and nuclear material man- 
agement, Avignon (France), 14-16 May 1991). In Safeguards and 
nuclear material management. 745p. Order Number DE93710916. 
Source: OSTI; NTIS (US Sales Only); INIS. 

During the decade of the 1990s, the International Atomic Energy 
Agency faces the challenge of implementing safeguards in large, 
new reprocessing facilities. The Agency will be involved in the de- 
sign, construction, checkout and initial operation of these new 
facilities to ensure effective safeguards are implemented. One as- 
pect of the Agency involvement is in the area of design verification. 
The US Support Program has initiated a task to develop methods 
for applying process data collection and validation during the cold 
commissioning of plant construction. This paper summarizes the 
results of this task phase. 


33205 (EUR-13686, pp. 621-626) Evaluation of Input ac- 
countancy tank calibrations at WAK since 1982. Lausch, J. 
(Wiederaufarbeitungsanlage Karisruhe ischaft mbH 
(WAK), Eggenstein-Leopoldshafen (Germany)); Schmidt, D. Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1991. (in English, French). (CONF-910534—: 13. annual sympo- 
sium of the European Saf is Research and Development 
Associations (ESARDA) symposium on safeguards and nuclear 
material management, Avignon (France), 14-16 May 1991). In 
Safeguards and nuclear material management. 745p. Order Num- 
ber DES3710916. Source: OSTI; NTIS (US Sales Only); INIS. 

For reverification purposes the input accountancy tank at WAK 
has to be recalibrated every second year. Since 1982 a very pre- 
cise electromanometer is used in addition to a conventional analog 
manometer. Six recalibration runs have been evaluated. 
Differences between runs are analyzed and the uncertainty of sub- 
sequent volume determinations is calculated. 


33206 (EUR-13686, pp. 627-632) Evaluation of tank ther- 
mal expansion data in Caldex. Suda, S. (Brookhaven National 
Lab., Upton, NY (United States)); Weh, R. Commission of the 
European Communities, Luxembourg (Luxembourg). 1991. (In Eng- 
lish, French). (CONF-910534—: 13. annual symposium of the 
lopment Associations 
(ESARDA) symposium on rds and nuclear material man- 
agement, Avignon (France), 14-16 May 1991). in Safeguards and 
nuclear material management. 745p. Order Number DE93710916. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A thermal expansion test involving a large annular input repro- 
cessing tank was carried out as part of the CALDEX project at the 
TEKO test facility in Karisruhe, FRG. The objective of this test was 
to investigate thermal expansion properties of the tank and effects 
on various pressure and level measurement instruments used in 
the determination of liquid volume. In the thermal expansion test, a 
weak nitric acid solution was heated internally to a temperature of 
60 deg C by means of steam injection through the sparge ring. Af- 
ter heating, the annular tank took about one hour to thermally 
equilibrate and it took another hour for the sparge ring and pulsator 
pipes to fill before thermal effects could be followed. The tempera- 
ture at the end of the test, after tank and its contents had cooled 
undisturbed for fifty hours, was 29.9 deg C. Thirteen instrument 
readings were obtained during each measurement cycle of roughly 
70 seconds for a total of over 2800 readings per instrument. Ther- 
mal expansion effects for the CALDEX annular tank were consistent 
with that reported for cylindrical tanks. Temperature variations ef- 
fect each type of probe in a way that depends on the properties of 
the probe and the characteristics of the measurement system. 


33207 (EUR-13686, pp. 633-636) Integrated material ac- 
countancy system. Calabozo, M.; Buiza, A. Commission of the 
European Communities, Luxembourg (Luxembourg). 1991. (In Eng- 
lish, French). (CONF-910534—: 13. annual symposium of the 
European Safeguards Research and Development Associations 
(ESARDA) symposium on safeguards and nuclear material man- 
agement, Avignon (France), 14-16 May 1991). In Safeguards and 
nuclear material management. 745p. Order Number DE93710916. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper we present the system that we are actually using 
for Nuclear Material Accounting and Manufacturing Management in 
our UO2 Fuel Fabrication Plant located at Juzbado, Salamanca, 
Spain. The system is based mainly on a real time data base which 
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gather data for all the operations performed in our factory from UO, 
powder reception to fuel assemblies shipment to the customers. 
The accountancy is just an important part of the whole integrated 
system covering all the aspects related to manufacturing: planning, 
traceability, Q.C. analysis, production control and accounting data. 


33208 (EUR-13686, pp. 637-644) Organization and devel- 
opment of the French centralized system for the nuclear 
materials accountancy , B. (CEA Centre d'Etudes de 
Fontenay-aux-Roses, 92 (France). inst. de Protection et de Surete 
Nucleaire); Lecomte, F. Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1991. (In French). 
(CONF-910534—: 13. annual symposium of the European Safe- 
guards Research and Development Associations (ESARDA) 
symposium on safeguards and nuclear material management, Avi- 
gnon (France), 14-16 May 1991). In Safeguards and nuclear 
material management. 745p. Order Number DE93710916. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In this paper, after a brief recall of the historical aspect of the 
centralized accountancy for the nuclear materials, we give the dif- 
ferences between the French system and the IAEA organization. 


33209 (EUR—13686, pp. 645-647) The computerized nuclear 
accountancy system for the new Siemens Mox-fuel fabrication 
plant. Haas, E. (Siemens, Hanau (DE)); Latzel, G.; Muenz, E. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1991. (In English, French). (CONF-910534—: 13. annual 
symposium of the European Safeguards Research and Develop- 
ment Associations (ESARDA) symposium on safeguards and 
nuclear material management, Avignon (France), 14-16 May 1991). 
In Safeguards and nuclear material management. 745p. Order 
Number DE93710916. Source: OSTI; NTIS (US Sales Only); INIS. 

According to the provisions of the Atomic Law of the Federal Re- 
public of Germany a new production facility designed as largely 
automated plant is under construction. For this new facility also the 
Computerized Nuclear Material Accountancy System has to be 
newly developed and integrated into a production information sys- 
tem as part of the overall CiM-Concept. The Nuclear Material 
Accountancy System has been developed as an on-line system on 
a Siemens MX 500-75 computer with the UNIX-operating system 
SINIX and the database INGRES. The chosen relational database 
system permits a high flexibility in the utilization of the accounting 
data and in the generation of records and reports. In the first im- 
plementation step the system will be operated as an off-line system 
with a manual data input via PC’s at the working stations. 


33210 (EUR-13686, pp. 649-658) An integrated approach to 
process information, nuclear materials contro! and accounting 
in BNFL’s Thorp facility. Litherland, M. (British Nuclear Fuels pic, 
Risley (United Kingdom)); Howsley, R. Commission of the Euro- 
pean Communities, Luxembourg (Luxembourg). 1991. (in English, 
French). (CONF-910534—: 13. annual symposium of the European 
Safeguards Research and Development Associations (ESARDA) 
symposium on safeguards and nuclear material management, Avi- 
gnon (France), 14-16 May 1991). In Safeguards and nuclear 
material management. 745p. Order Number DE93710916. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The paper describes the integrated computer control system on 
British Nuclear Fuels’ new Thermal Oxide Reprocessing Plant at 
Sellafield. tt explains the hierarchical structure and the role of the 
major components. The paper provides an outline description of 
the conventional Nuclear Materials Control and Accountancy and 
the on-line Near Real Time Materials Accountancy Systems. 


33211 (EUR-13686, pp. 659-662) Near real time materials 
accountancy development programme for Thorp. Jones, B.J. 
(British Nuclear Fuels pic, Risley (United Kingdom)). Commission 
of the European Communities, Luxembourg (Luxembourg). 1991. 
(In English, French). (CONF-910534—: 13. annual symposium of 
the European Safeguards Research and Development Associations 
(ESARDA) symposium on safeguards and nuclear material man- 
agement, Avignon (France), 14-16 May 1991). In Safeguards and 
nuclear material management. 745p. Order Number DE93710916. 
Source: OSTI; NTIS (US Sales Only); INIS. 

BNFL is currently designing and installing a fully automated sys- 
tem of data capture, storage and processing for its Thermal Oxide 





Reprocessing Plant (THORP) at Sellafield. A prototype Near Real 
Time Materiais Accountancy (NRTMA) system has been used to 
demonstrate the advantages of this method of materials control to 
the future plant operators and their feedback continues to be incor- 
porated in the development of user interfaces. NRTMA has been 
included in the User Requirements Specification for Chemical Plant 
Information Computer, the top-tier computer which is being 
provided to archive, retrieve and analyse plant data. The paper de- 
scribes a development programme of performance and quality 
related improvements to the prototype NRTMA system. Further- 
more, advanced diagnostic systems are described which will help 
‘the operator in the resolution of anomalies. 


33212 (EUR-13686, pp. 663-666) Near real time materials 
accountancy resolution of anomalies. Wark, J. (British Nuclear 
Fuels pic, Risley (United Kingdom)). Commission of the European 
Communities, Luxembourg (Luxembourg). 1991. (in English, 
French). (CONF-910534—: 13. annual symposium of the European 
Safeguards Research and Development Associations (ESARDA) 
symposium on safeguards and nuclear material management, Avi- 
gnon (France), 14-16 May 1991). In Safeguards and nuclear 
material management. 745p. Order Number DE93710916. Source: 
OSTI; NTIS (US Sales Oniy); INIS. 

When a single stream of materials accountancy data is tested, 
there may come a time when an anomaly is signaled. This means 
that, allowing for the false alarm probability which has been speci- 
fied when setting up the testing procedure, the data stream 
appears to be inconsistent with there being no loss or gain of ma- 
terial. Test procedures are insufficient on their own; an anomaly 
resolution procedure is essential. The purpose of the anomaly res- 
olution procedure is to provide evidence of the size and duration of 
the irregularity which caused the alarm. 


33213 (EUR-13686, pp. 667-670) Fuzzy methods for sys- 


tem pertormance. Zardecki, A. (Los Alamos National Lab., NM 
(United States)); Hakkila, E.A. Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1991. (in English, French). 


(CONF-910534—: 13. annual symposium of the European Safe- 
guards Research and Development Associations (ESARDA) 
symposium on safeguards and nuclear material management, Avi- 
gnon (France), 14-16 May 1991). In Safeguards and nuclear 
material management. 745p. Order Number DE93710916. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We propose a new method, based on the notion of fuzzy sets, to 
evaluate system performance. This method is applicable to an arbi- 
trary system composed of the components that describe the 
system hierarchically. As an illustration, we introduce a new figure 
of merit, consistent with the recommendations of the Advisory 
Group Meeting on Containment and Surveillance. The fuzzy at- 
tributes, such as no-diversion, assurance and reliability replace the 
subjective characterization parameters of individual components. 
Our methodology should be advantageous both in safeguards and 
in containment and surveillance problems. 


33214 (EUR-13686, pp. 671-675) Optimal data verification 
procedures. Avenhaus, RR. (Universitaet der Bundeswehr 
Muenchen, Neubiberg (Germany)); Busse, S.; Piehimeier, G. Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1991. (In English, French). (CONF-910534—: 13. annual sympo- 
sium of the European Safeguards Research and Development 
Associations (ESARDA) symposium on safeguards and nuclear 
material management, Avignon (France), 14-16 May 1991). In 
Safeguards and nuclear material management. 745p. Order Num- 
ber DE93710916. Source: OSTI; NTIS (US Sales Only); INIS. 

In order to verify the material balance data reported by plant 
operators, the safeguards authority performs independent mea- 
surements on a random sampling basis and compares the resulting 
data with the reported ones. It is shown that the so-called D- 
statistic, which originally has been justified with heuristic arguments 
and since then has been used in practice for many years, is optimal 
if the total assumed falsification is small. Furthermore, numerical 
calculations indicate that for larger total falsification, where a more 
complicated test procedure would be optimal, the D-test is still use- 
ful from a practical point of view. For very large total falsification, 
the optimal test statistic is complicated; this, however, is not so im- 
portant since here one is approaching the attribute sampling area. 
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33215 (EUR-13686, pp. 677-680) The computer program 
Memo - A tool to establish detailed measurement models for 
NRTA test procedures. Bicking, U. (Kernforschungszentrum Kar'l- 
sruhe GmbH (Germany). Inst. fuer Datenverarbeitung in der 
Technik 2); Golly, W.; Seifert, R. Commission of the European 
Communities, Lux (Luxembourg). 1991. (in English, 
French). (CONF-910534—: 13. annual symposium of the European 
Safeguards Research and Development Associations (ESARDA) 
symposium on safeguards and nuclear material management, Avi- 
gnon (France), 14-16 May 1991). In Safeguards and nuclear 
material ma ent. 745p. Order Number DE93710916. Source: 
OSTI; NTIS (US Sales Only); INIS. 

to the Treaty of Non-Proliferation of Nuclear Weapons 
(NPT), the International Atomic Energy Agency (IAEA) executes 
frequent inspections in nuclear facilities. In this connection, a com- 
puter program called PROSA was developed at the Karisruhe 
Nuclear Research Center. PROSA evaluates nuclear material bal- 
ances using sequential test procedures based on the measurement 
model of the facility. In order to enable the determination of the 
measurement model, a computer program MEMO has been devel- 
oped, in addition. In a first step, MEMO creates the measurement 
system of the facility which includes the facility design and the 
measurement uncertainties of each of the material-balance compo- 
nents. On the basis of real detailed measurement data, MEMO 
then allows to compute the detailed measurement model related to 
the balance periods considered. 
33216 (EUR-13686, pp. 681-686) Near real time materials 
accountancy system for Thorp. Jones, B.J. (British Nuclear Fu- 
els pic, Risley (United Kingdom)); Wark, J. Commission of the 
European Communities, Luxembourg (Luxembourg). 1991. (In Eng- 
lish, French). (CONF-910534—: 13. annual symposium of the 
European Safeguards Research and Development Associations 
(ESARDA) symposium on safeguards and nuclear material man- 
agement, Avignon (France), 14-16 May 1991). In Safeguards and 
nuclear material management. 745p. Order Number DE93710916. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper describes the prototype Near Real Time Materials Ac- 

countancy (NRTMA) system which forms the basis of the NRTMA 
system being developed for inclusion in the Thermal Oxide Repro- 
cessing Plant (THORP) Chemical Plant Information Computer. The 
NRTMA system incorporates the joint Page's test on SITMUF (the 
Joint Test) which has been developed in BNFL to meet the require- 
ments for a robust testing procedure capable of both responding 
effectively to abrupt losses/gains and also controlling protracted 
materials loss. The NRTMA system is presented as a menu-driven 
application. Emphasis is placed on minimizing and simplifying oper- 
ator input whilst maximizing the return to him of readily useable 
information. 
33217 (EUR-13686, pp. 687-691) Model-based diagnosis in 
neer-real time materials accountancy. Howell, J. (Glasgow Univ. 
(United Kingdom)). Commission of the European Communities, 
Luxembourg (Luxembourg). 1991. (in English, French). (CONF- 
910534-: 13. annual symposium of the European Safeguards 
Research and Development Associations (ESARDA) symposium 
on safeguards and nuclear material management, Avignon 
(France), 14-16 May 1991). In Safeguards and nuclear material 
management. 745p. Order Number DE93710916. Source: OSTI; 
NTIS (US Sales Only); INIS. 

NRTMA systems must be capable of diagnosing anomalies as 
well as detecting them because of problems associated with, for 
instance, obtaining apriori knowledge of systematic errors. A ques- 
tion therefore arises as to whether methods developed for fault 
diagnosis may be equally applicable in NRTMA. This possibility is 
examined and a model-based approach to diagnosis is described. 


33218 (EUR-13686, pp. 693-696) Torness computerized 
fuel records system. Hole, T.; Duncanson, E. Commission of the 
European Communities, Luxembourg (Luxembourg). 1991. (In Eng- 
lish, French). (CONF-910534—: 13. annual symposium of the 
European Safeguards Research and Development Associations 
(ESARDA) symposium on safeguards and nuclear material man- 
agement, Avignon (France), 14-16 May 1991). In Safeguards and 
nuclear material management. 745p. Order Number DE93710916. 
Source: OSTI; NTIS (US Sales Only); INIS. 


ERA Vol. 17, No. 12 105 





05 NUCLEAR FUELS 
0550 Safeguards, Inspection, and Accountability 


Early during the construction of Torness Power Station it was de- 
cided that a computerised record system would be developed to 
enable the Station to comply with current legislation relating to the 
control of fissile material. The resultant system was delivered in 
stages to match the commissioning of the various sections of the 
Fuel Route and has been used successfully now for five years. in- 
formation on fissile material is updated in real-time and all statutory 
and mandatory reports required by Regulatory bodies are provided, 
thus eliminating potential sources of errors. 


33219 (EUR-13686, pp. 697-700) Pepsicode - a computer 
code for the dynamic simulation of SNM hold-up in mixer- 
settlers. Dionisi, M. (ENEA, Rome (Italy)); d’'Agostino, F.; Remetti, 
R. Commission of the European Communities, Luxembourg (Lux- 
embourg). 1991. (In English, French). (CONF-910534—: 13. annual 
symposium of the European Safeguards Research and Develop- 
ment Associations (ESARDA) symposium on safeguards and 
nuclear material management, Avignon (France), 14-16 May 1991). 
In Safeguards and nuclear material management. 745p. Order 
Number DE93710916. Source: OSTI; NTIS (US Sales Only); INIS. 

Hold-up of Special Nuclear Material in processing facilities is an 
insidious problem both for safety and safeguards point of view. 
Large inventory differences (IDs) are often proven to be caused by 
wrong estimates of hold-up, consequently, for a more efficient SNM 
accounting system, a new awareness about the problem of hold-up 
estimation has been created. In order to simulate the dynamic be- 
haviour of mixer-settlers in an extraction solvent process, ENEA, in 
cooperation with the University of Rome, developed a Purex Ex- 
traction Process Simulation Code (PEPSICODE). PEPSICODE, 
due to a peculiar hydrodynamic modelling, describes time evolution 
of U, Pu and fission products concentrations both for transient and 
steady-state conditions. Simulation of an extraction campaign of 
EUREX plant will be reported. 


33220 (EUR-13686, pp. 701-706) The Euratom informatics 
architecture. Bierot, J.F.; Kschwendt, H. Commission of the Euro- 
pean Communities, Luxembourg (Luxembourg). 1991. (in English, 
French). (CONF-910534—: 13. annual symposium of the European 
Safeguards Research and Development Associations (ESARDA) 
symposium on safeguards and nuclear material management, Avi- 
gnon (France), 14-16 May 1991). In Safeguards and nuclear 
material management. 745p. Order Number DE93710916. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Open systems and standards in a multi product environment are 
the EURATOM guidelines. Consequently, the OSI model, UNIX 
(POSIX) and X/OPEN specifications determine the EURATOM in- 
formatic strategy. The major objectives are the development of 
secured telecommunications, the migration to open systems and 
the integration of data processing from measurements in the plants 
to accountancy the headquarters. 


33221 (EUR-13686, pp. 707-709) A method for calculation 
and registration of nuclear decay In a MOX fuel fabrication 
plant. Beckers, J. (Societe Belge pour l'industrie Nucleaire, 
Brussels (Belgium)); Ingels, R. Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1991. (in English, French). 
(CONF-910534—: 13. annual symposium of the European Safe- 
guards Research and Development Associations (ESARDA) 
symposium on safeguards and nuclear material management, Avi- 
gnon (France), 14-16 May 1991). In Safeguards and nuclear 
material management. 745p. Order Number DE93710916. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The calculation and registration of the continuous decrease in 
quantity of nuclear material due to nuclear transformation becomes 
rather important in large MOX Fabrication Plants. This is due not 
only to the important amounts of plutonium that are processed but 
also to the relative high 2“'Pu content of the plutonium which is 
used in the fabrication process. The decayed quantities are already 
important over smaller periods e.g. one month and are to be taken 
into account because they can influence the MUF-evolution and 
consequently the inspection and verification efforts. This paper 
describes how the nuclear transformation is processed at the BEL- 
GONUCLEAIRE MOX Fuel Fabrication Plant. 


33222 (EUR-13686, pp. 711-719) Computer assisted hu- 
man matching, a software tool for international transit 
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matching. Costantini, L. (Commission of the European Communi- 
ties, Ispra (Italy). Joint Research Centre). Commission of the 
European Communities, Luxembourg (Luxembourg). 1991. (In Eng- 
lish, French). (CONF-910534—: 13. annual symposium of the 
European Safeguards Research and Development Associations 
(ESARDA) symposium on safeguards and nuclear material man- 
agement, Avignon (France), 14-16 May 1991). In Safeguards and 
nuclear material management. 745p. Order Number DE93710916. 
Source: OSTI; NTIS (US Sales Only); INIS. 

One of the responsibilities of the IAEA is to confirm the receipt of 
international shipments of nuclear material by matching shipments 
reported by one member State against receipts reported by an- 
other Member State. When sufficient information is available, this 
matching of receipts against shipments is straight forward. How- 
ever, because of non-uniform reporting practices in different 
countries a significant number of reports must be investigated man- 
ually. In these cases the matching reports are often hidden among 
a large number of other transactions. To identify matchings in- 
volves considerable work in studying lists of declarations and using 
expert judgment. An expert system, Computer Assisted Human 
Matching (CAHM) has been designed and implemented to reduce 
substantially the manpower required in the Human Transit Match- 
ing phase. This new system is completely integrated within the 
IAEA Safeguards Information System (ISIS) and since January 
1989 has completely replaced the previous manual matching sys- 
tem. The current implementation of the system covers the area of 
international transfers and domestic transfers as well. The CAMH 
system: extracts data (un-matched records) from the accounting 
file, generates a new data structure, activates the automatic match- 
ing algorithm, displays the results for human acceptance, updates 
the matched records in the accounting file. 


33223 (EUR-13686, pp. 721-722) MANU - ICR acquisition 
and transmission through minitel. Dufer, B. (CEA Centre 
d'Etudes de Fontenay-aux-Roses, 92 (France)); Thoue, G. Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1991. (In English, French). (CONF-910534—: 13. annual sympo- 
sium of the European Safeguards Research and Development 
Associations (ESARDA) symposium on safeguards and nuclear 
material management, Avignon (France), 14-16 May 1991). In 
Safeguards and nuclear material management. 745p. Order Num- 
ber DE93710916. Source: OSTI; NTIS (US Sales Only); INIS. 
Short note. FRANCE/nuclear materials management; NUCLEAR 
MATERIALS MANAGEMENT/data transmission systems; FRANCE 


33224 (EUR-13686, pp. 723-725) Fissile material accoun- 
tancy on | computer. Baral, J. (Centre d’Etude de 
Energie Nucleaire, Mol (Belgium)); Van Gelder, W. Commission of 
the European Communities, Luxembourg (Luxembourg). 1991. (in 
English, French). (CONF-910534—: 13. annual symposium of the 
European Safeguards Research and Development Associations 
(ESARDA) symposium on safeguards and nuclear material man- 
agement, Avignon (France), 14-16 May 1991). In Safeguards and 
nuclear material management. 745p. Order Number DE93710916. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Recently, a new accountancy programme for nuclear material 
has been installed on a PC. Being programmed in dBase Ill, it rep- 
resents the advantage of being user-friendly and having easy 
access. The programme treats the problems met in a diversity of 
installations such as fuel fabrication laboratories, research laborato- 
ries, PWR and research reactors with dismountable fuel 
assemblies. Examples of this flexibility in use are given. 


33225 (EUR-13686, pp. 727-738) Operation of the ad- 
vanced multi-language PC system for safeguards reports and 
Inspection support for single-MBA or multi-MBA. Frederiksen, 
P. (Risoe National Lab., Roskilde (Denmark)). Commission of the 
European Communities, Luxembourg (Luxembourg). 1991. (In Eng- 
lish, French). (CONF-910534—: 13. annual symposium of the 
European Safeguards Research and Development Associations 
(ESARDA) symposium on safeguards and nuclear material man- 
agement, Avignon (France), 14-16 May 1991). In Safeguards and 
nuclear material management. 745p. Order Number DE93710916. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The new advanced multi-language PC version of the system for 
safeguards reports and inspection support is now in operation at 





the Risoe National Laboratory for all Danish installations. The sys- 
tem can be used on PCs in other Community countries, because 
the language of the display text can be selected on a menu. The 
programs are being delivered to Petten for use for 3 material bal- 
ance areas. The system has been improved by significant 
increased capacity and speed. A sub-batch system has been inte- 
grated in the general programs. 


33226 (EUR-13686, pp. 739-745) Gamma and X-ray mea- 
surement of nucleer material concentration and 
Dragnev, T. (international Atomic Energy Agency, Vienna (Aus- 
tria)); Grinevich, F.; Rukhlo, V.; Rundquist, D.; Safar, J.; Szabo, E. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1991. (in English, French). (CONF-910534—: 13. annual 
symposium of the European Safeguards Research and gn 
ment Associations (ESARDA) symposium on 
nuclear material management, Avignon (France), 14-16 May 190). 
In S rds and nuclear material men. 745p. Order 
Number DE93710916. Source: OSTI; NTIS (US Sales Only); INIS. 
Gamma and X-ray spectrometric measurements of nuclear mate- 
rial concentrations and quantities are restricted because of the 
significant and unknown attenuation of gamma and X-ray radiations 
in the measured sample itself. However the measured gamma and 
X-ray spectra, used for isotopic composition determination contain 
also quantitative information about nuclear material concentrations 
and for thin samples, nuclear material quantities. The possibility to 
extract more information from the measured spectra has been suc- 
cessfully used for wide range of materials. Two methods are 
considered: The use of normalized intensity of self-excited X-rays 
ee en ae nuclear material concen- 
tration; Spectrometric Gamma Absorption Method (SGA) when 
different attenuation of gamma rays with different energies is used 
as a measure of their effective attenuation. 


33227 (LA-12253-MS) Theoretical framework for sequential 
D/MUF-D analysis. Picard, R.R.; Seifert, R.; Sellinschegg, W.D. 
Los Alamos National Lab., NM (United States). Mar k ‘ 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (ISPO-343). Order Num- 
ber DE92040851. Source: OSTI; NTIS; GPO Dep. 

es eed ee ee as 
reflected by the current Safeguards Criteria for the International 
Atomic Energy Agency. This report reviews statistical properties of 
these statistics and discusses their relevance to verification. 
Results herein are being incorporated into software under develop- 
ment for Agency use. 


33228 (LA-SUB-92-8) Analysis of new special recovery 
tank calibration data: Final report. Los Alamos National Lab., 
NM (United States); Science tions International Corp., North 
Augusta, SC (United States). 28 Sep 1989. 30p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Order Number DE92040694. Source: OSTI; NTIS; GPO 


This report discusses an algorithm and data designed to assist in 
the calibration of a recovery tank at the Savannah River Plant.(JL) 


33229 (LA-UR-92-2356) Diversion path analysis: A new 
approach. Hawkins, R.L. (Proxemy Research, Inc., Oak Ridge, TN 
(United States)); Baloga, S.M.; Zack, N.R.; Stanbro, W.D.; Markin, 
J.T. Los Alamos National Lab., NM (United States). [1992]. 9p. 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9207102-61: In- 
stitute of Nuclear Materials Management (INMM) annual meeting, 
Orlando, FL (United States), 19-22 Jul 1992). Order Number 
DE92018987. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Diversion path analysis (DPA) is a technique dW evaluates the 
safeguards measures currently in place at a facility and determines 
whether modifications of existing counter-diversion measures are 
necessary to effectively protect the nuclear materials within the 
facility. This approach identifies credible avenues for the unautho- 
rized removal of special nuclear materials film an authorized 
location to an unauthorized location within or outside the facility. 
The analysis proceeds systematically through five basic steps: in- 
formation and data gathering, process characterization, analysis of 
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diversion paths, identification of results and findings, and documen- 
tation. Countermeasures against these events can then be 
identified. Using these techniques, a team from Los Alamos Na- 
tional Laboratory (LANL) and Proxemy Research, Inc., recently 
completed a DPA of a high enriched uranium processing facility. 
During this evaluation, the DPA techniques were stream-lined and 
refined to produce a valuable, timely assessment tool. This paper 
discusses a new implementation of the DPA that can 
be employed efficiently and effectively to assess a Department of 
Energy (DOE) or Nuclear Commission (NRC) licensee 
facility's safeguards and security system and demonstrate compii- 
ance with federal requirements. 


33230 (LA-UR-92-2485) Matrix effects correction on ™ct 
shuffiers by application of the a conditional expecte- 
tion to neutron flux monitor data. Pickrell, M.M. Los Alamos 
National Lab., NM (United States). [1992]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-920882-1: Transuranic waste characterization 
conference, Pocatello, ID (United States), 10-12 Aug 1992). Order 
Number DE92019000. Source: OSTI; NTIS; INIS; GPO Dep. 

The 252Cf shuffier assays fissile uranium and plutonium using 
active neutron interrogation and then counting the induced delayed 
neutrons. Using the shuffler, we conducted over 1700 assays of 
55-gal. drums with 28 different matrices and several different fis- 
sionable materials. We measured the drums to diagnose the matrix 
and position effects on *2Cf shuffier assays. The matrices incorpo- 
rated metals, apr coah em og and hydrogen in densities ranging 
from 0< 0.086 g/cm®, a range of cases more extreme than 

eenae nib te cenieh aime ean We used several neutron flux 
iaiscaeliaeasscanaummneorancene ced 
individual detector banks. The intent of these measurements was 


to gauge the effect of the matrix independently from the uranium 
assay. 


33231 (LA-UR-92-2563) High-sensitivity measurements for 
low-level TRU wastes advanced passive neutron tech- 
niques. Menlove, H.0.; Eccleston, G.W. Los Alamos National 
Lab., NM (United States). [1992]. 21p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-920882-2: Transuranic waste characterization conference, 
Pocatello, ID (United States), 10-12 Aug 1992). Order Number 
DE92040385. Source: OSTI; NTIS; INIS; GPO Dep. 

In recent years, both passive- and active-neutron nondestructive 
assay (NDA) systems have been used to measure the uranium 
and plutonium content in 200-2 drums. Because of the heterogene- 
ity of the wastes, representative sampling is not possible and NDA 
methods are preferred over destructive analysis. Active-neutron as- 
eae 

U, “Pu, and 24’ Pu; the isotopic ratios are used to infer the total 
plutonium content and thus the specific disintegration rate. The ac- 
tive systems include 14-MeV-neutron (DT) generators with 
delay ag tie eli aed ge er 
away technique, Cf delayed-neutron shufflers. Passive 
assay systems (for example, segmented gamma-ray scanners)5 
have used gamma-ray sessions, while others (for example, passive 
drum counters) used passive-neutron signals. We have developed 
a new passive-neutron measurement technique to improve the ac- 
curacy and sensitivity of the NDA of plutonium scrap and waste. 
This new 200-f-drum assay system combines the classical NDA 
method of counting passive-neutron totals and coincidences from 
plutonium with the new features of “add-a-source” (AS) and multi- 
plicity counting to improve the accuracy of matrix corrections and 
statistical techniques that improve the low-level detectability limits. 
This paper describes the improvements we have made in passive- 
neutron assay systems and compares the accuracies and 
detectability limits of passive- and active-neutron assay systems. 


33232 (NUREG-0525-Vol.1) Safeguards Summary Event 
List (SSEL), pre-NRC through December 31, 1989: Volume 1. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Safeguards and T ion. Jul 1992. 473p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). Source: OSTI; NTIS; INIS; GPO. 
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The Safeguards Summary Event List (SSEL), Vol. 1, provides 
brief summaries of several hundred safeguards-related events in- 
volving nuclear material or facilities regulated by the US Nuclear 
Regulatory Commission (NRC) which occurred and were reported 
from pre-NRC through December 31, 1989. Because of public in- 
terest, the Miscellaneous category includes a few events which 
involve either source material, byproduct material, or natural ura- 
nium which are exempt from safeguards requirements. Events are 
described under the categories of bomb-related, intrusion, missing 
and/or allegedly stolen, transportation, tampering/vandalism, arson, 
firearms, radiological sabotage, nonradiological sabotage, and mis- 
cellaneous. The information contained in the event descriptions is 
derived primarily from official NRC reporting channels. 


33233 (NUREG—0525-Vol.2) Safeguards Summary Event 
List (SSEL), January 1, 1990—December 31, 1991: Volume 2. 
Yardumian, J.; Fadden, M. Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Div. of Safeguards and Transportation. 
Jul 1992. 169p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 
The Safeguards Summary Event List (SSEL), Vol. 2, provides 
brief summaries of several hundred safeguards-related events in- 
volving nuclear material or facilities regulated by the US Nuclear 
Regulatory Commission (NRC) which occurred and were reported 
from January 1, 1990 through December 31, 1991. Because of 
public interest, the Miscellaneous category includes a few events 
which involve either source material, byproduct material, or natural 
uranium which are exempt from safeguards requirements. Events 
are described under the categories of bomb-related, intrusion, miss- 
ing and/or allegedly stolen, transportation, tampering/vandalism, 
arson, firearms, radiological sabotage, nonradiological sabotage, 
and miscellaneous. The information contained in the event descrip- 
tions is derived primarily from official NRC reporting channels. 


33234 (SAND-92-0108/2) An evaluation of exterior video 


motion detection systems: Volume 2, Nuisance alarm results. 
Vigil, J.T. Sandia National Labs., Albuquerque, NM (United States). 
Sep 1992. 36p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC04-76DP00789. Order Number 
DE93001803. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report discusses the testing and evaluation of two new and 
two upgraded, commercially available video motion detection 
(VMD) systems. This is part Il of a two-part report. Part Il focuses 
on nuisance alarm data results. (Part | focused on intrusion detec- 
tion tests). Field tests were conducted in a n exterior perimeter 
zone application. Nuisance alarm data was collected as continu- 
ously as possible. Different threshold settings were used 
throughout the data collection. 


33235 (SAND-92-0146C) PAMTRAK: A personnel and ma- 
terial tracking system. Anspach, D.A. (Sandia National Labs., 
Albuquerque, NM (United States)); Wayne, P.A.; Anspach, J.P.; 
Abbott, J.A. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF- 
9207102-65: Institute of Nuclear Materials Management (INMM) 
annual meeting, Orlando, FL (United States), 19-22 Jul 1992). Or- 
der Number DE92040267. Source: OSTI; NTIS; GPO Dep. 

Sandia National Laboratories has conducted studies which show 
that an automated personnel tracking and material monitoring sys- 
tem will enhance protection of sensitive and classified parts against 
an insider. Such a system will also significantly reduce the number 
of required, manual physical inventories at Department of Energy 
(DOE) sites. This will result in decrease radiation exposure to per- 
sonnel conducting inventories and an increase in cost savings. We 
at Sandia National Laboratories Department, 8545 developing a 
generic, real-time, personnel tracking and material monitoring sys- 
tem named PAMTRAK consists of four subsystems: a PAMTRAK 
host, material monitoring, personnel tracking, and entry control. A 
facility can configure PAMTRAK to use any combination or any 
number of material monitoring, personnel tracking, or entry control 
subsystems with the PAMTRAK host subsystem. 


33236 (SAND-92-0732) Automated test s for remote 
badge readers. Holmes, J.P.; DeGroff, T. Sandia National Labs., 
Albuquerque, NM (United States). Aug 1992. 39p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE92019806. Source: OSTI; NTIS; 
GPO Dep. 

This document describes an automated, data acquisition system 
designed to test the performance of remote badge readers. These 
readers interrogate badges by transmitting and receiving energy. 
The performance of such readers is statistical and can be affected 
by geometrical and environmental variables. Characterization of 
performance, therefore, requires multiple measurements while the 
known variables are controlled. Automation makes this a practical 
task. 


33237 (SAND-92-0955C) Negative lon explosive vapor de- 
tection leading to a discussion of ultimate practical sensitivity 
of IMS. Conrad, F.J.; Kenna, B.T.; Hannum, D.H. Sandia National 
Labs., Albuquerque, NM (United States). [1992]. 15p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-9206243-1: Workshop on ion mobility 
spectrometry, Ruidoso, NM (United States), 22-26 Jun 1992). Or- 
der Number DE92017421. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Results of a study are presented which plot the response of the 
IMS verses the coil temperature (concentration) of RDX at various 
IMS cell temperatures with the following reactant ions: dry air, wet 
NO2, dry NO2, and dry chloride ion. The data indicate that the re- 
sponse of the IMS can be enhanced by the selection of the correct 
reactant ion. These data are needed by the explosives detection 
community and they provide the means for selecting the “correct” 
reactant ion for the greatest sensitivity for a particular molecule. If 
the “correct” reactant ion could be selected for an individual explo- 
sive molecule it is possible that the limit of detection could be 
lowered and the repeatability increased significantly. 


33238 (UCRL-ID-106454-92-3) Lawrence Livermore Ne- 
tlonal Laboratory safeguards and security quarterly progress 
report to the US Department of Energy, quarter ending June 
30, 1992. Al-Ayat, R.; Mansur, D.L.; Ruhter, W.D. Lawrence Liver- 
more National Lab., CA (United States). Aug 1992. 22p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE92041043. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The Lawrence Livermore National Laboratory (LLNL) carries out 
safeguards and security activities for the Department of Energy 
(DOE), Office of Safeguards and Security (OSS), as well as other 
organizations, both within and outside the DOE. This document 
summarizes the activities conducted for the OSS during the fourth 
quarter of Fiscal Year 1992. At present, the Laboratory is support- 
ing OSS in three areas: Safeguards Technology; Safeguard 
System Studies; and Computer Security. This report describes the 
activities in each of these three areas. The information provided in- 
cludes an introduction which briefly describes the activity, funding 
information, and the activity task descriptions and summary of ac- 
complishments. 


33239 (WHC-SA-1467) Validation of master safeguards 
and security agreements for DOE-Albuquerque facilities. 
Billings, M.P. (Westinghouse Hanford Co., Richland, WA (United 
States)); Scott, D.D.; Weatherby, J.W.; Rancher, C.W.; Adair, R.R. 
Westinghouse Hanford Co., Richland, WA (United States). Jul 
1992. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-87RL10930. (CONF-9207102-69: Institute of 
Nuclear Materials Management (INMM) annual meeting, Orlando, 
FL (United States), 19-22 Jul 1992). Order Number DE92040484. 
Source: OSTI; NTIS; GPO Dep. 

The Albuquerque Field Office (AL) of the US Department of En- 
ergy (DOE) operates several facilities for which Master Safeguards 
and Security Agreements (MSSA) are required. Because these fa- 
cilities are located at diverse sites and are each operated by a 
different contractor, coordination of activities associated with prepa- 
ration of MSSAs and supporting documents has demanded 
considerable attention by AL staff. To promote preparation of com- 
plete and defensible MSSAs and related documents, AL has 
supported participation by contractor and DOE staff in all available 
vulnerability assessment (VA)/MSSA training opportunities, such as 
formal training sessions at the Central Training Academy (CTA) 





and informal lessons teamed workshops at which relevant experi- 
ences are shared. In addition, AL has developed and disseminated 
guidance dealing with analysis, testing, and validation activities to 
supplement policy and guidance provided by DOE-Headquarters 
(HQ). The AL has also participated in project planning, performed 
prevalidation review of draft documents, and witnessed perfor- 
mance tests (PT). This multifaceted approach to validation has 
facilitated establishment of a comprehensive, traceable basis for 
approval of MSSA-related materials by the AL Manager, as well as 
for subsequent verification by DOE-HQ reviewers. 


0560 Legislation and Regulations 
Refer also to citation(s) 32918, 32987, 33011, 33036, 33461, 33464 


33240 (NUREG—1272-Vol.6-No.2) Office for Analysis and 
Evaluation of Operational Data 1991 annual report - Nonreac- 
tors: Volume 6, No. 2. Nuclear Regulatory Commission, 
Washington, DC (United States). Office for Analysis and Evaluation 
of Operational Data. Aug 1992. 139p. Sponsored by Nuclear Regu- 
latory Commission, Washington, DC (United States). Source: 
OSTI; NTIS; INIS; GPO. 

The annual report of the US Nuclear Regulatory Commission's 
Office for Analysis and Evaluation of Operational Data (AEOD) de- 
scribes activities this office performed during 1991. The report is 
published in two separate parts. NUREG-1272, Vol. 6, No. 1, cov- 
ers power reactors and presents an overview of the operating 
experience of the nuclear power industry from the NRC perspective. 
This report, NUREG-1272, Vol, 6, No. 2, covers nonreactors and 
presents a review of the events and concerns during 1991 associ- 
ated with the use of licensed material in nonreactor applications, 
such as personnel overexposures and medical misadministrations. 
The reports discuss the Incident investigation Team program and 
summarize both the Incident Investigation Team and Augmented 
Inspection Team reports issued during 1991. Each volume contains 
a list of the AEOD reasons issued for 1981 through 1991. 


07 ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


0701 Physical Isotope Separation 
Refer also to citation(s) 35430 


33241 (JAERI-M-92-028, pp. 360-366) Development of ra- 
diolsotope production in JAERI. Yamabayashi, H. (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research 
Establishment); Kato, H.; Umezawa, H. Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Mar 1992. (CONF-9111102—: 3. Asian 
symposium on research reactor, Hitachi (Japan), 11-14 Nov 1991). 
In Proceedings of the third Asian symposium on research reactor. 
694p. Order Number DE92538702. Source: OSTI; NTIS; INIS. 

Since 1962, we have been developing methods and technology 
for producing a wide variety of processed radioisotopes and sealed 
radiation sources by using the JAERI’s reactors, JRR-2, JRR-3, 
JRR-4 and JMTR, and providing the products to domestic users. At 
present, 29 nuclides and 31 products are on our list of processed 
radioisotopes. Some of those isotopes such as P-32, S-35, Cr-51 
and short-lived nuclides are being produced regularly for distribu- 
tion, but most of the rest are produced upon request. The radiation 
sources of Co-60 needles and Ir-192 pellets for industrial use and 
Gd-153 pellet, 7 kinds of Ir-192 and Au-198 grain for medical appli- 
cations are produced and distributed routinely. (author). 


33242 (JAERI-M-92-028, pp. 375-384) Radionuclide metrol- 
ogy for the quality assurance of radioisotope products. Genka, 
T. (Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). 
Tokai Research Establishment); Takeuchi, N.; lwamoto, S.; Koba- 
yashi, K. Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 
1992. (CONF-9111102—: 3. Asian symposium on research reactor, 
Hitachi (Japan), 11-14 Nov 1991). In Proceedings of the third 
Asian symposium on research reactor. 694p. Order Number 
DE92538702. Source: OSTI; NTIS; INIS. 
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In order to control the production process and quality of radioiso- 
tope products, various methods and systems have been developed 
since shortly after the foundation of JAERI in 1956. A brief history 
of radionuclide metrology for this purpose till seventies is introduced 
and more detailed discussion on topics after the decade is given in 
the text. They are categorized into a gamma-ray spectrometry, a 
radiocalorimetry, a high efficiency counting for gamma-ray emitters 
of complex decay mode and an ionization current measurement 
with a stable ionization chamber system. Examples of some pecu- 
liar applications in the process control of radioisotope production 
are briefly described. Collaborational works with the medical and 
life sciences groups currently going on are also outlined. (author). 


33243. (UCRL-LR-110321-92-1) Advanced Pr Tech- 
nology semiannual report, March—December 1991: Volume 1, 
Number 1. Adamson, M.; Kline-Simon, K. (eds.). Lawrence Liver- 
more National Lab., CA (United States). [1991]. 29p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
— Order Number DE93000891. Source: OSTI; NTIS; GPO 

p. 

This first issue of the APT Semiannual Report focuses on APT's 
defense-related technologies. These technologies are a continua- 
tion of the research, development, and engineering work performed 
by LLNLs Special Isotope Separation (SIS) Program. SIS was the 
first large-scale DOE venture that had environmentally conscious 
manufacturing processes and facilities as its deliverables. The ob- 
jectives were to create a facility where the only outputs were either 
usable products or disposable wastes, and to comply with existing 
and anticipated federal, state, and local regulations related to safe- 
guards, security, health and safety. To meet these objectives, 
revolutionary changes were needed in plutonium processing opera- 
tions, chemistry, and equipment. New processes had to be 
developed that enhanced worker safety, minimized operator radia- 
tion dose, minimized waste at the point of generation, and provided 
for built-in recycling of residues. The SIS Program developed and 
demonstrated the technology (both chemistry and physics) neces- 
sary to provide plutonium with individual isotopic tailoring. This 
process made it possible to transform fuel-grade plutonium into 
weapon-grade material. However, due to the changing world politi- 
cal climate, the country's need for plutonium to make new 
weapons has decreased dramatically. As a result, the planned SIS 
plutonium-separation piant will not be built. After the SIS Program 
was canceled in 199 1, Congress directed that the plutonium pro- 
cessing technologies under development for the SIS Program be 
redirected to the Ss program. APT took over the develop- 
ment of the innovative SIS technologies and is applying them to 
the development of a new, reconfigured Nuclear Weapons Com- 
plex — Complex 21. “Close Out of the SIS Program” describes the 
completion of the SIS research and development work, and the 
transfer of key technologies to support this reconfiguration effort. 


0702 Radiation Sources 
Refer also to citation(s) 33276 


33244 (CONF-920656-4) A simple positive/negative sur- 
face ionization source. Alton, G.D. (Oak Ridge National Lab., TN 
(United States)); Mills, G.D.; Johnson, M.T. Oak Ridge National 
Lab., TN (United States). [1992]. 22p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From 6. international conference on electrostatic accelerators and 
associated boosters; Padua (italy); 1-4 Jun 1992. Order Number 
DE93000974. Source: OSTI; NTIS; INIS; GPO Dep. 

A versatile, spherical-geometry, self-extraction surface ionization 
source has been designed, fabricated, and characterized. The 
source utilizes direct-surface ionization to form either positive or 
negative ion beams resulting from interactions between highly elec- 
tropositive or electronegative atoms or molecules and a 
spherical-sector surface ionizer maintained at~1100°C. For 
positive ion generation, the surface ionizer is chosen to be a high- 
work-function metal such as Mo, Ta, or W; while for negative ion 
formation, a LaBg surface ionizer is selected. The design features 
and performance of the source for each of these modes of opera- 
tion are discussed in this report. 
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33245 (CONF-9206210—3) lon sources for use in analytical, 
industrial, and nuclear applications. Alton, G.D. Oak Ridge Na- 
tional Lab., TN (United States). [1992]. 65p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From 3. international conference on applications of 
nuclear techniques; Mykonos (Greece); 6-13 Jun 1992. Order 
Number DE92040865. Source: OSTI; NTIS; INIS; GPO Dep. 

In this report, reviews will be presented of the principal sources 
which are presently being utilized or can be potentially used for 
analytical, industrial, and nuclear applications, with particular em- 
phasis placed on recent improvements to existing sources and new 
source developments which show promise for such applications. 
Specifically, status reports will be given on a number of state-of- 
the-art positive and negative ion sources routinely used for many 
applications, including implantation, ion beam deposition, isotope 
separation, modification of surface properties, ion beam lithogra- 
phy, secondary ion mass spectrometry (SIMS), accelerator mass 
spectrometry (AMS), Rutherford backscattering spectroscopy 
(RBS), nuclear reaction analysis (NRA), neutron activation analysis 
(NAA), and proton-induced x-ray excitation (PIXE). 


33246 (INIS-JP-005, pp. 47-52) Radiation technology for 
environmental conservation. Machi, Sueo (Japan Atomic Energy 
Research Inst., Takasaki, Gunma (Japan). Takasaki Radiation 
Chemistry Research Lo ee Tokunaga, Okihiro; Arai, Hide- 
hiko; Hashimoto, Shoji. J Atomic ey! Research inst., 
Tokyo (Japan). 1991. 462p. CONF-910359-: 3 . international sym- 

posium on advanced nuclear energy research: global, environment 
and nuclear energy, Mito (Japan), 13-15 Mar 1991). In Proceed- 
ings of the third international symposium on advanced nuclear 
energy research: Global environment and nuclear energy. Order 
Number DE92514989. Source: OSTI; NTIS; INIS. 

This paper reviews research and development of radiation tech- 
nology application for environmental conservation. Our group in 
cooperation with Ebara Mfg. co., Ltd. first found and studied re- 
movals of sulfur dioxide and nitrogen oxides from flue gases by 
electron beam irradiation. Most of sulfer dioxide and nitrogen oxides 
are converted to ammonium sulfate and nitrate by radiation with the 
addition of ammonia. Feasibility studies of this technology by pilot 
scale experiments have been carried out in Japan, USA and Ger- 
many for flue gases from iron-ore sintering furnace and coal fire 
power station. About 90 % of CO. and NO, are removed with 15 
kGy. Organic pollutants in wastewater, drinking water and ground 
waiter have been found to be reduced by radiation technology. 
Synergetic effect of radiation and ozone to remove pollutants was 
also found. Disinfection of water effluent from sewage water treat- 
ment plant by radiation instead of using chlorine to avoid formation 
of chlorinated organic compounds has been studied by our group. 
Efficient composting of sewage sludge using radiation disinfection 
followed by fermentation has been developed and produced com- 
post can be used as fertilizer. In conclusion, radiation technology 
can provide new efficient treatment method for wastes. (author). 


33247 (INIS-JP-005, pp. 118-122) Electron beam treatment 
of coal-fired flue gas. Namba, H. (Japan Atomic Energy Re- 
search inst., Takasaki, Gunma (Japan). Takasaki Radiation 
Chemistry Research Establishment); Tokunaga, O.; Sato, S.; Kato, 
Y.; Tanaka, T.; Ogura, Y.; Aoki, S.; Suzuki, R. Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). 1991. 462p. (CONF-910359-: 
3. international symposium on advanced nuclear energy research: 
global, environment and nuclear energy, Mito (Japan), 13-15 Mar 
1991). In Proceedings of the third international symposium on ad- 
vanced nuclear energy research: Global environment and nuclear 
energy. Order Number DE92514989. Source: OSTI; NTIS; INIS. 
The removal of SO, and NO y by electron beam irradiation from 
simulated coal-fired flue gas was studied using a small scale flow 
system (0.9 Nm®/hr) to get basic data for forthcoming pilot scale 
test in Japan. The standard concentrations of the gas components 
were NO: 150 ppm, SO2: 500 ppm, O02: 6%, H2O: 12% (‘wet 
base’), Nz: balance. Gaseous HN (1035-1150 ppm) was added to 
the simulated flue gas. The gas was irradiated with an electron 
beam (1.5 MeV) from a Cockcroft-Walton type electron accelerator. 
The irradiation vessel with three irradiation chambers was used in 
order to investigate the effect of multiple irradiation by comparing 
the effect of single, double and triple irradiations. The standard gas 
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temperature in the system was set to be 650degC. The SO x re- 
moval was increased at low temperature. The increasing efficiency 
of NOx removal by multiple irradiation was observed. Reaction 
mechanism of NOx and SO2 removals is also discussed. The target 
SO, and NO, removal ratios (94% and 80%, respectively) and low 
leaked NHg (less than 10 ppm) were achieved at 8 kGy. (author). 


33248 (INIS-UP—005, pp. 123-127) Electron beam treatment 
of wastewater. Arai, H. (Japan Atomic Energy Research Inst., 
Takasaki, Gunma (Japan). Takasaki Radiation Chemistry Research 
Establishment); Hosono, M.; Shimizu, K.; Sugiyama, M. Japan 
Atomic Energy Research Inst., Tokyo (Japan). 1991. 462p. (CONF- 
910359-: 3. international symposium on advanced nuclear energy 
research: global, environment and nuclear energy, Mito (Japan), 
13-15 Mar 1991). In Proceedings of the third international sympo- 
sium on advanced nuclear energy research: Global environment 
and nuclear energy. Order Number DE92514989. Source: OSTI; 
NTIS; INIS. 

Supernatant comes from dewaterization of sewage sludge, and 
contains biologically nondegradable organics so that it is hard to 
be treated by conventional activated sludge. By electron beam 
(EB) irradiation, any kinds of organics in water can be oxidized to 
biodegradable organic acids. We studied the treatment of super- 
natant by application of this effect. The direct irradiation of the 
original supematant was found not to be so effective to decrease 
COD. In order to increase the irradiation effect, supernatant was 
pretreated biologically to decrease the biodegradable organics in it. 
The chemical oxygen demand (COD) and biochemical oxygen de- 
mand (BOD) were decreased from 800 and 910 mg/L to 78 and 5 
mg/L by this pretreatment, respectively. This pretreated super- 
natant was irradiated by EB of 2 MeV using a batch type reactor. 
The COD was gradually decreased with dose. In contrast, BOD 
was increased markedly, indicating increase in biodegradability. 
The irradiated sample water was treated biologically again. After 
the final biological treatment, COD was decreased below 30 mg/L 
in the case of 10 - 12 kGy irradiation. Finally, the initial COD of 
800 mg/L was decreased below 30 mg/L by the combination of EB 
irradiation and biological treatment. The cost of irradiation for this 
process was evaluated preliminarily. (author). 


33249 (INIS-mf-13357) Proceedings of symposium 3 on 
applications of isotopes and radiation. Yumiarti; Surtipanti, S. 
National Atomic Energy Agency, Jakarta (Indonesia). 1988 917p. 
(In Indonesian). (CONF-8612188-: Symposium III on applications 
of isotopes and radiation, Jakarta (Indonesia), 16-17 Dec 1986). 
Order Number DE93000808. Source: OSTI; NTIS (US Sales Only); 
INIS. 


Individual papers are processed separately for the data base. 


33250 (INIS-mf—13357, pp. 173-176) Flow rate measure- 
ments by total count methods. Renaningsih; Mauritz; 
Syahruddin; Ursilawati. National Atomic Energy Agency, Jakarta 
(Indonesia). 1988. 917p. (In Indonesian). (CONF-8612188—: Sym- 
posium Ill on applications of isotopes and radiation, Jakarta 
(indonesia), 16-17 Dec 1986). In Proceedings of Symposium Ill on 
Applications of Isotopes and Radiation. Order Number 
DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 

Radioisotopes total count method for determination of the flow 
rate of fluid in pipes. Radioactive tracer techniques can be used for 
measuring the flow rate of fluid in pipes. In this technique the ra- 
dioactive material is injected into the fluid to be measured and than 
detected with radioisotope detector. The flow rate is counted with 
Total Count method based on the total count of radioactive tracer 
to be injected. In the Industrial Laboratory of CAIR-BATAN, been 
conducted experiment on water flow rate in different diameter of 
pipes using Bromine-82 and Chrom-51 EDTA as tracer. Using the 
flow meter, the results can be compared. The ratio of the two mea- 
surements will determine the realibity of both techniques. (authors). 
3 refs, 3 figs, 2 tabs. 


33251 (INIS-mf-13357, pp. 162-172) Aluminium thickness 
plate gauge system by gamma ray. Djokorayono, R.; Soenarmo; 
Gayani, D. National Atomic Energy Agency, Jakarta (indonesia). 
1988. 917p. (In Indonesian). (CONF-8612188-: Symposium Ill on 
applications of isotopes and radiation, Jakarta (Indonesia), 16-17 





Dec 1986). In Proceedings of Symposium Ill on Applications of Iso- 
topes and Radiation. Order Number DE93000808. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Aluminium thickness gauge by using gamma ray is a non-contact 
type measurement and control device that measures and controls 
continously the thickness of aluminium plate in aluminium produc- 
tion process. The desired thickness of the plate to be produced is 
set in the process during production. This device monitors actual 
product thickness and accordingly controls process parameters by 
feedback to maintain the desired thickness as set. (authors). 3 
refs, 7 figs, 1 tab. 


(INIS-mf-13357, pp. 177-184) Coating study of 100% 
polyester fabric with irradiated natural latex for raining coat 
material. Pramono, |.E.; Utama, M.; Isminingsih, G. National 
Atomic Energy Agency, Jakarta (indonesia). 1988. 917p. (in In- 
donesian). (CONF-8612188—: Symposium Ill on applications of 
isotopes and radiation, Jakarta (Indonesia), 16-17 Dec 1986). In 
Proceedings of Symposium Ill on Applications of Isotopes and Ra- 
diation. Order Number DE93000808. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Two factors of coating process of 100% polyester fabric with irra- 
diated natural latex which content 10 phr (part hundred ratio of 
rubber) of isocianate i.e. time curing of 1, 1.5, 2, 2.5 minutes and 
total number of coating 1, 2, 3 times have been carried out. The 
importance properties of raining coat i.e. percentage of water 
absorption, hydrostatic pressure and pull strength have been evalu- 
ated. The results showed that by increasing of curing time and 
number of coating the hydrostatic and pull strength of polyster 
coated fablic increases, and the percentage of water absorption 
decrease. The polyster fabric coated by irradiated natural with the 
film thickness of 40 micron (two times coating), and the curing time 
of 2.5 minutes at 150 Celcius centigrade, can produce raining coat 
fabric as well as required. (authors). 7 refs, 3 figs, 2 tabs. 


33253 (INIS-mf—13357, pp. 195-206) Combination of radie- 
tion and sulphur vulcanization of natural rubber latex. Danu, 
S.; Utama, M.; Soebianto, Y.S. National Atomic Energy 


Jakarta (Indonesia). 1988. 917p. . Indonesian). (CONF-8612188— 


: Symposium Ill on S and radiation, Jakarta 
(Indonesia), 16-17 Dec 1986). In ‘amon of Symposium Ill on 
Applications of | and Radiation. Order Number 
DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 

In these experiments, combination of radiation and sulphur vul- 
canization has been done in which gamma ray of 60-Co was used 
as radiation source. It was found that irradiation dose and addition 
of sulphur have improved the | properties of the rubber film 
cumulatively up to 30 kGy and 2 phr of sulphur. At the combination 
of 30 kGy of irradiation and 2 phr of sulphur, the modulus-300% of 
the rubber film was 12.6%, tensile-strength 252 kg/cm2, elongation 
at break = 867%, and permanet-set = 3.5. At the sulphur concen- 
tration higher than 0.5 phr, the rubbe films were more resistance to 
ageing compared to the lower than 0.5 phr. The storage of iradi- 
ated latex up to 4 months may improve the physical properties of 
its rubber film. (authors). 8 refs, 20 figs, 1 tab. 


33254 (INIS-mf-13357, pp. 207-218) The effect purity and 
storage on the quality of irradiated latex. Utama, M.; Samsinah, 
M.T.; Herwinarni; Sumarti, M.; Iskandar, S. National Atomic Energy 
Agency, Jakarta (Indonesia). 1988. 917p. (In Indonesian). (CONF- 
8612188-: Symposium Ill on applications of isotopes and 
radiation, Jakarta (Indonesia), 16-17 Dec 1986). In Proceedings of 
Symposium Ill on Applications of Isotopes and Radiation. Order 
Number DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 

The effect of processing factor such as the purity and storage 
before and after irradiation, on the quality of irradiated latex, has 
been studied and evaluated. The results showed that for getting 
the best quality of irradiated latex, the processing apparaturs from 
tapping up to processing of irradiated latex must be clean. The 
centrifuge latex stored for one month and then use irradiated by 
60-Co X-rays or the centrifuge latex directly irradiated and stored 
for two months can produce the best quality of irradiated latex. (au- 
thor). 9 refs, 5 figs, 4 tabs. 


33255 (INIS-mf-13357, pp. 451-460) Study the effect of 
gamma irradiation H2SO,, NaOH, and CH,COOH treatments 
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for ethanol production from fermented rice straw. Lina, M.R.; 
Susiana; Siagian, E.G. National Atomic Energy Agency, Jakarta 
(Indonesia). 1988. 917p. (in Indonesian). (CONF-8612188—: Sym- 
posium Ill on applications of isotopes and radiation, Jakarta 
(Indonesia), 16-17 Dec 1986). In Proceedings of Symposium Ill on 
Applications of Isotopes and Radiation. Order Number 
DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 

This experiment was carried out to know the ethanol and total 
carbohydrate concentrations in fermented rice straw which was ir- 
radiated with gamma ray 60-Co from latex irradiator with the doses 
of 0 and 200 kGy. Rice straw was mixed with H2SO4 NaOH 0,1 
and 2% (v/v), (w/v) and with CH3COOH 0, 1, 3, and 5% (v/v) in the 
ratio 1:4 (w/v). The rice straw was crushed to be powder 6 mesh. 
Cellulase was added for saccharification. The yeast strain used for 
fermentation was S.Cerevisiae and the incubation time was 40 
hours, at room temperature (28+/-2 Celsius centigrade). Results 
showed that gamma irradiation with dose of 200 kGy increased the 
ethanol and total carbohydrate productions (P=<0.01). Additions of 
H2SO04, NaOH also had significant effect to enchance the ethanol 
production (P=<0.05), (P=<0.01) but this effect was not significant 
on the total carbohydrate. Treatment with adding CHSCOOH on 
rice straw had no significant effect either on ethanol and total car- 
bohydrate of rice straw.The effect of interaction between irradiation 
and addition of solutions mentioned above had no significant ef- 
fects, but the ethanol production had a tendency to increase with 
those combination treatments. (authors). 6 refs, 3 figs, 6 tabs. 


33256 (JAERI-M-92-062) Manufacture of electron beam ir- 


Haruyama, Yasuyuki; Yotsumoto, Keiichi. Japan Atomic 
search Inst., Tokyo (Japan). May 1992. 35p. (in Japanese). Order 
Number DE93715366. Source: OSTI; NTIS; INIS. 

Electron beam irradiation vessel, which is used for the irradiation 
ee te ee er ee 
considering the temperature control during or after irradiation. The 
vessel was composed of the temperature controlable samples sup- 
porting plate, anes 
thermosensor. The four samples supporting plate was produced 
with the materials made up of aluminium, stainless steel (SUS304), 
and copper. The stainless steel supporting plate has a heater 
inside the cooling pipes for the high temperature treatment of sam- 
ples without exposure to atmosphere after the irradiation. In this 
report, the temperature distribution and dose characteristics such 
as dose distribution and effects of backscattered electron were 
studied by using several supporting plate and the comparison of 
the experimental results with the simulated results was also carried 
out. (author). 


33257 (KURRI-TR-359, pp. 1-46) Status of research activ- 
tles on neutron radiography. Fujine, Shigenori (Kyoto Univ., 
Kumatori, Osaka (Japan). Research Reactor Inst.). Kyoto Univ., 
Kumatori, Osaka (Japan). Research Reactor Inst. Mar 1992. (in 
Japanese). (CONF-9111243—: Specialists’ meeting on neutron ra- 
diography techniques and applications, Kumatori (Japan), 27-28 
Nov 1991). In Proceedings of the specialists’ meeting on neutron 

radiography techniques and applications. 262p. Order Number 
DE92538703. conus OSTI; NTIS; INIS. 

An overview about the status of research activities on neutron 
radiography at nationwide and worldwide are presented. The objec- 
tive of this paper is to provide a basic introduction to neutron 
radiography for those readers who may be not so familiar with this 
techniques and applications. The activities in Japan are arranged 
by the university, institute or company and those in foreign coun- 
tries by each country according to the papers mainly presented at 
the three World Conferences. Applications are arranged in three 
fields for nuclear, industrial and scientific researches. (author). 


33258 (KURRI-TR-359, pp. 68-86) Musashi dynamic image 
processing system. Murata, Yutaka (Musashi Inst. of Tech., Tokyo 
Capen) Mochiki, Koh-ichi; Taguchi, Akira. Kyoto Univ., Kumatori, 
Osaka (Japan). Research Reactor Inst. Mar 1992. (In Japanese). 
(CONF-9111243-—: Specialists’ meeting on neutron radi y 
techniques and applications, Kumatori (Japan), 27-28 Nov 1991). 
In Proceedings of the specialists’ meeting on neutron radiography 
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techniques and applications. 262p. Order Number DE92538703. 
Source: OSTI; NTIS; INIS. 

In order to produce transmitted neutron dynamic images using 
neutron radiography, a real time system called Musashi dynamic 
image processing system (MDIPS) was developed to collect, pro- 
cess, display and record image data. The block diagram of the 
MDIPS is shown. The system consists of a highly sensitive, high 
resolution TV camera driven by a custom-made scanner, a TV 
camera deflection controller for optimal scanning, which adjusts to 
the luminous intensity and the moving speed of an object, a real- 
time corrector to perform the real time correction of dark current, 
shading distortion and field intensity fluctuation, a real time filter for 
increasing the image signal to noise ratio, a video recording unit 
and a pseudocolor monitor to realize recording in commercially 
available products and monitoring by means of the CRTs in stan- 
dard TV scanning, respectively. The TV camera and the TV 
camera deflection controller utilized for producing still images can 
be applied to this case. The block diagram of the real-time correc- 
tor is shown. Its performance is explained. Linear filters and ranked 
order filters were developed. (K.I.). 


33259 (KURRI-TR-359, pp. 87-103) A study of television 
imaging system for fest neutron radiography. Yoshii, Koji 
(Tokyo Univ., Tokai, Ibaraki (Japan). Nuclear Engineering Research 
Lab.). Kyoto Univ., Kumatori, Osaka (Japan). Research Reactor 
Inst. Mar 1992. {in Japanese). (CONF-9111243-—: Specialists’ 
meeting on neutron radiography techniques and applications, Ku- 
matori (Japan), 27-28 Nov 1991). In Proceedings of the specialists’ 
meeting on neutron radiography techniques and applications. 
262p. Order Number DE92538703. Source: OSTI; NTIS; INIS. 

The neutron radiography with fast neutron beam is a very useful 
imaging technique for thicker objects, ially those composed 
of hydrogen-rich materials which are sometimes difficult to image 
by thermal neutron radiography. The fast neutron radiography has 
not been studied so much as the thermal neutron radiography. The 
fast neutron radiography has been studied at the fast neutron 
source reactor ‘Yayoi’ of the University of Tokyo built in Tokai-mura. 
The average neutron energy of the Yayoi is about 1 MeV, and the 
peak neutron flux at the core center is 0.8 x 10'* at the maximum 
operating power of 2 kW. In the experiment on fast neutron radiog- 
raphy, a CR39 nuclear track detector has been used successfully. 
But in the Yayoi radiography procedure, about 24 hours were re- 
quired for obtaining an imaging result. To get a prompt imaging 
result and a real-time imaging result, it is necessary to develop a 
fast neutron television system, and in this paper, a new fast neu- 
tron TV system is proposed. The main difference is the converter 
material sensitive to fast neutrons. The on the fast neutron 
TV system was carried out by using the Baby Cyclotron of Japan 
Steel Works, and the good images were realized. (K.I.). 


33260 (KURRI-TR-359, pp. 164-173) Visualization of streak 
line in liquid metal. Takenaka, Nobuyuki (Kobe Univ. (Japan). 
Faculty of Engineering). Kyoto Univ., Kumatori, Osaka (Japan). Re- 
search Reactor Inst. Mar 1992. (in Japanese). (CONF-9111243-: 
Specialists’ meeting on neutron radi techniques and appli- 
cations, Kumatori (Japan), 27-28 Nov 1991). In Proceedings of the 
specialists’ meeting on neutron radiography techniques and appli- 
cations. 262p. Order Number DE92538703. Source: OSTI; NTIS; 
INIS. 

A visualization of streak lines in a liquid metal was carried out by 
real-time neutron radiography using tracer and dye methods. Lead- 
Bismuth eutectic was used as the liquid metal. The tracer using 
Gadolinium and the dye using Cadmium were developed for the 
eutectic. It was shown that the dye method was available for a 
slow fiow like natural convection and the tracer method was good 
for a rather fast flow. (author). 


33261 (KURRI-TR-359, pp. 207-217) Neutron radiography 
testings for structural ceramics of silicon nitride. |keda, 
Yasushi (Fine Ceramics Center, Nagoya (Japan)). Kyoto Univ., Ku- 
matori, Osaka (Japan). Research Reactor Inst. Mar 1992. (In 
Japanese). (CONF-9111243-: Specialists’ meeting on neutron ra- 
diography techniques and applications, Kumatori (Japan), 27-28 
Nov 1991). In Proceedings of the specialists’ meeting on neutron 
radiography techniques and applications. 262p. Order Number 
DE92538703. Source: OSTI; NTIS; INIS. 
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By using Kyoto University Reactor E-2 beam hole, neutron radio- 
graphy testings for structural fine ceramics of silicon nitride were 
performed. The test pieces having various artificial defects were in- 
spected from the neutron radiographic images. The detectability of 
the method was evaluated for various thickness of the specimens. 
It reached to about 0.5%, which is nearly comparable to usual X- 

ray testings. Theoretical analyses for the detectability were studied, 
and the calculation formulas were obtained, which gave more clear 
understandings for the neutron imaging. Both experimental and cal- 
culated detectabilities were in good agreement. (author). 


33262 $(KURRI-TR-359, pp. 218-224) Application of neutron 
radiography to restoration of an excavated sword. Masuzawa, 
Fumitake (Gango-Ji Inst. for Research of Cultural Property, koma, 
Nara (Japan)); Murata, Tadashige; Ozaki, Makoto. Kyoto Univ., Ku- 
matori, Osaka (Japan). Research Reactor Inst. Mar 1992. (In 
Japanese). (CONF-9111243-—: Specialists’ meeting on neutron ra- 
diography techniques and applications, Kumatori (Japan), 27-28 
Nov 1991). In Proceedings of the specialists’ meeting on neutron 
radiography techniques and applications. 262p. Order Number 
DE92538703. Source: OSTI; NTIS; INIS. 

An excavated sword had turned to fragments of corrosion cov- 
ered with grit and rust. There are two holes at the pommel and the 
guard which have elaborate inner walls. The original sword must 
have had the pommel and the guard, whose shapes had been the 
same as those of the holes. What were materials of them? Why 
have they disappeared to have changed into holes? No key which 
answers these questions has been gotten with macrography and 
X-ray radiography. Then neutron radiography was tried to examine 
that. Images which were not recognized on X-ray radiographs ap- 
peared on neutron ones. Above-mentioned questions were solved 
by investigation of them. This paper describes that the sword were 
well conserved and restored on the basis of it. (author). 


33263 (KURRI-TR-359, pp. 225-230) Application of neutron 
radiography to agricultural research. Makino-Nakanishi, Tomoko 
(Tokyo Univ. Cpt. Faculty of Agriculture). Kyoto Univ., Kuma- 
tori, Osaka (Japan). Research Reactor Inst. Mar 1992. (In 
Japanese). (CONF-9111243—: Specialists’ meeting on neutron ra- 
diography techniques and applications, Kumatori (Japan), 27-28 
Nov 1991). In Proceedings of the specialists’ meeting on neutron 
radiography techniques and applications. 262p. Order Number 
DE92538703. Source: OSTI; NTIS; INIS. 

Neutron radiography (NR) was applied to study the morphology 
of rape plant pod and water behavior near the root, non- 
destructively. From NR image of pod, the formation of pod 
parenchyma as well as vascular system were clearly observed. In 
the case of water behavior near the root, the image of water was 
correlated well with the water content by chromatogram scanner. 
Therefore, the NR was shown to be a promising method for the 
agricultural research. (author). 


33264 Process for forming one or more substantially pure 
layers in substrate material using ion implantation. Musket, 
R.G.; Brown, D.W.; Munir, Z.A. To Dept. of Energy. 1990. Filed 
date 11 Dec 1990. USA Patent patent application 7-625,340. 40p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE92019823. Source: 
OSTI; NTIS; GPO Dep. 

The method comprises selecting an implantable element and a 
substrate material to be implanted which, at the implant/anneal 
temperatures, have limited mutual solubility and have no intermedi- 
ate phases formed. In an example, Be is implanted with 11 x 10'” 
AVcm? at 200 keV and then annealed for 1 h at 500 C. Rutherford 
backscattering shows that layer formation occurred during the an- 
neal. SEM shows rectangular Be defects in the Al layer. Other 
examples of implantable elements and suitable substrate materials 
are tabulated. 6 figs, 1 table. (DLC) 
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33265 (CONF-921029-1) Stabilization and shutdown of 
Oak Ridge National Laboratory's Radioisotopes Production Fa- 
cliity. Eversole, R.E. Oak Ridge National Lab., TN (United States). 
[1992]. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400. From 8. annual Department of 
Energy model conference on waste management and environmen- 
tal restoration; Oak Ridge, TN (United States); 19-22 Oct 1992. 
Order Number DE92019187. Source: OSTI; NTIS; INIS; GPO Dep. 
The Oak Ridge National Laboratory (ORNL) has been involved 
in the production and distribution of a variety of radioisotopes for 
medical, scientific and industrial applications since the late 1940s. 
Production of these materials was concentrated in a number of fa- 
cilities primarily built in the 1950s and 1960s. Due to the age and 
deteriorating condition of these facilities, it was determined in 1989 
that it would not be cost effective to upgrade these facilities to 
bring them into compliance with contemporary environmental, 
safety and health standards. The US Department of Energy (DOE) 
instructed ORNL to halt the production of isotopes in these facili- 
ties and maintain the facilities in safe standby condition while 
preparing a stabilization and shutdown plan. The goal was to place 
the former isotope production facilities in a radiologically and indus- 
trially safe condition to allow a 5-year deferral of the initiation of 
environmental restoration (ER) activities. In response to DOE's in- 
structions, ORNL identified 17 facilities for shutdown, addressed 
the shutdown requirements for each facility, and prepared and im- 
plemented a three-phase, 4-year plan for shutdown of the facilities. 
The Isotopes Facilities Shutdown Program (IFSP) office was cre- 
ated to execute the stabilization and shutdown plan. The program 
is entering its third year in which the actual shutdown of the 
facilities is initiated. Accomplishments to date have included con- 
solidation of all isotopes inventory into one facility, DOE approval 
of the IFSP Environmental Assessment (EA), and i 
of a detailed management plan for the shutdown of the facilities. 


0706 Environmental Aspects 
Refer also to citation(s) 32956 


33266 (INIS-JP-—005, pp. 104-108) Measurement and model- 
ling of tritium dispersion in vicinity of nuclear fusion facilities. 
Murata, M. (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Noguchi, H. Japan Atomic 
Energy Research Inst., Tokyo (Japan). 1991. 462p. (CONF- 
910359—: 3. international symposium on advanced nuclear energy 
research: global, environment and nuclear energy, Mito (Japan), 
13-15 Mar 1991). In Proceedings of the third international sympo- 
sium on advanced nuclear energy research: Global environment 
and nuclear energy. Order Number DE92514989. Source: OSTI; 
NTIS; INIS. 

To construct and validate models for the assessment of the im- 
pact of tritium gas releases from future nuclear fusion facilities, it is 
essential to investigate the fate of tritium gas after release to the 
environment. JAERI’s experimental results of a tritium gas (HT) 
field release experiment and modelling of environmental tritium dis- 
persion in the vicinity of facilities are described in this paper. In the 
HT gas field release experiment, air, soil and pine needle samples 
were collected for analysis during the extended period of 5 days 
after the HT release. Efforts were directed toward quantifying: 
direct oxidation rate of HT to HTO in the atmosphere; rate of ap- 
pearance of atmospheric HTO from a release of HT; deposition 
velocities of HT and HTO to soil; loss rate of HTO from soil; depo- 
sition velocity of HTO to pine needles; diffusion coefficient and 
oxidation rate constant of HT gas in soil. A model for cycling of 
tritium in the environment near fusion facilities was developed con- 
sidering possible items relating to tritium behavior. And it was 
applied to the experimental data to determine diffusion coefficients 
and oxidation rate constants of HT in soil. These parameter values 
and the model were used for prediction of environmental tritium 
concentrations. (author). 


08 HYDROGEN 


0801 Production 
Refer also to citation(s) 32810, 32811 


= (NEDO-OS-9104, pp. 79-85) Development of coal 
based hydrogen production = R and D of actual 
uuiiaalllre: siak-ehet. Gels, F. (Research Association for 
Hydrogen from-Coal Process Development, Tokyo (Japan)). New 
Energy and Industrial Technology Development nization, 
Tokyo (Japan). Oct 1991. In Proceedings: Elventh annual confer- 
ence on coal energy tec i 85p. Order Number 
DE93716339. Source: OSTI; NTIS. 

A pilot plant including an entrained flow gasifier has been 
promoted aiming to develop coal-based hydrogen production tech- 
nology. This report describes the pr and outline of the R&D 
with the pilot plant and the results of the trial run. The design and 
construction of this pilot plant was completed in five years begin- 
ning in fiscal 1986 and ending in fiscal 1990. The three years of 
actual operation will be carried out from fiscal 1991 until the end of 
fiscal 1993. The targets of the R&D are as follows; carbon conver- 
sion rate of 98% or more, cold gas efficiency of 78% or more, 
continuous operation for 1,000 hours or more, and gasification at 
ye The trial run at a gasifying pressure of 10 kg/ 

m*(gauge) was operated between February and June 1991, 
which started with tests of the constituent processes such as slag 
conveyance, coal pulverizing and drying and so on, and was com- 
pleted with overall trial run of gasifying facilities with actual coal. In 
the overall trial run, various troubles out of the whole process were 
identified and the counter measures were taken. The actual opera- 
tion was started based on these results from September 1991. 3 
figs, 4 tabs. 


0830 Combustion 
Refer also to citation(s) 33915, 34151 
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33268 (AFME-91-01-DOC) Energy biomass and environ 
ment. The French programme. Agence Francaise pour la Maitrise 
de l'Energie, 75 - Paris (France). 1991. 24p. (In French). Order 
Number DE93706799. Source: OSTI; NTIS (US Sales Only). 

The main themes of the french program for energy from biomass 
are presented: agriculture and forest products (short rotation plan- 
tations, waste products, etc.), enhancement of the biomass 
production, mobilization of biomass resources, biomass processing 
technics (biofuels, combustion processes, biotechnologies); vulgar- 
ization for diffusion of technics from laboratories to industry or 
domestic sectors. 


0907 Resources 


33269  (DOE/ER/13377-6) [Genomic variation in maize]: Fl- 
nal project report. Rivin, C.J. Oregon State Univ., Corvallis, OR 
(United States). [1991]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG06-85ER13377. Order Num- 
ber DE92040970. Source: OSTI; NTIS; GPO Dep. 

These studies have sought to learn how different DNA se- 
quences and sequence arrangements contribute to genome 
plasticity in maize. We describe quantitative variation among maize 
inbred lines for tandemly arrayed and dispersed repeated DNA se- 
quences and gene families, and qualitative variation for sequences 
homologous to the Mutator family of transposons. The potential of 
these sequences to undergo unequal crossing over, non-allelic (ec- 
topic) recombination and transposition makes them a source of 
genome instability. We have found examples of rapid genomic 
change involving these sequences in Fl hybrids, tissue culture cells 
and regenerated plants. We describe the repetitive portion of the 
maize genome as primarily of sequences that vary 
markedly in copy number among different genetic stocks. The most 
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highly variable is the 185 bp repeat associated with the heterochro- 
matic chromosome knobs. Even in lines without visible knobs, 
there is a considerable quantity of tandemly arrayed repeats. We 
also found a high degree of variability for the tandemly arrayed 5S 
and ribosomal DNA repeats. While such variation might be ex- 
pected as the result of unequal cross-over, we were surprised to 
find considerable variation among lower copy number, dispersed 
repeats as well. One highly repeated sequence that showed a 
complex tandem and dispersed arrangement stood out as showing 
no detectable variability among the maize lines. In striking contrast 
to the variability seen between the inbred stocks, individuals within 
a stock were indistinguishable with regard to their repeated se- 
quence multiplicities. 


33270 (DOE/ER/13539—4) Organization of the R chromo- 
some region in maize: Triennial report. Kermicle, J. Wisconsin 
Univ., Madison, WI (United States). Lab. of Genetics. Jul 1992. 
lip. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-86ER13539. Order Number DE92040164. Source: 
OSTI; NTIS; GPO Dep. 

R-r controls the production of anthocyanin pigment in plant parts 
and the aleurone layer of seeds through the production of a family 
of transcriptional activating proteins of the helix-loop-helix type. A 
series of mutant derivatives of R-r which have lost portions of the 
complex through unequal crossing over or intrachromosomal rear- 
rangements have been examined to elucidate the molecular 
structure of the complex. The complex comprises a series of 
repeated, homologous components arranged in both direct and in- 
verted orientations. These include the (P) component which causes 

i ion of pliant parts and consists of a simple R gene; the 
(Q) component which is a truncated and, therefore, an inactive R 
gene, and the (S) subcompiex which consists of two functional R 
components that pigment the aleurone. The identity of each func- 
tional component was confirmed by microprojectile bombardment 
of intact maize tissues with cloned genomic DNA. Analysis of high 
molecular weight DNA has shown that the R-r complex spans 


more than 250 kb of DNA with the (P) component separated from 
the others by 190 kb, and the (Q) component separated from the 


(S) subcomplex by 20 kb. Sequence analysis shows that the R-r 
elements, (Q), (SI) and (S2) were derived through the rearrange- 
ment of a simple (P)-like progenitor element. We present molecular 
evidence that the complex arose through a series of transposon- 
mediated rearrangements. 


0908 Production 
Refer also to citation(s) 34792 


(DOE/ER/13776-5) [Plant growth with limited water): 
Performance report. Delaware Univ., Lewes, DE (United States). 
Coll. of Marine Studies. [1992]. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-87ER13776. 
Order Number DE93000857. Source: OSTI; NTIS; GPO Dep 

When water is in short supply, soybean stem growth is inhibited 
by a physical limitation followed in a few hours by metabolic 
changes that reduce the extensibility of the cell walls. The extensi- 
bility then becomes the main limitation. With time, there is a 
modest recovery in extensibility along with an accumulation of a 
28kD protein in the walls of the growth-affected cells. A 3IkD pro- 
tein that was 80% similar in amino acid sequence also was present 
but did not accumulate in the walls of the stem cells. In the stem, 
growth was inhibited and the mRNA for the 28kD protein increased 
in response to water deprivation but the mRNA for the 3 1 kD pro- 
tein did not. The roots continued to grow and the mRNA for the 
28kD protein did not accumulate but the mRNA for the 3IkD protein 
did. Thus, there was a tissuespecific response of gene expression 
that correlated with the contrasting growth response to low water 
potential in the same seedlings. Further work using immunogold la- 
beling, fluorescence labeling, and western blotting gave evidence 
that the 28kD protein is located in the cell wall as well as several 
compartments in the cytoplasm. Preliminary experiments indicate 
that the 28kD protein is a phosphatase. 
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33272 (NEDO-OS—9106) Eleventh annual conference on 
alcohol and biomass energy technologies. New Energy and In- 
dustrial Technology Development Organization, Tokyo (Japan). Oct 
1991. 96p. Order Number DE93716346. Source: OSTI; NTIS. 
NEDO is undertaking a number of alcohol and biomass energy 
technology projects aiming at developing technology for bacterial 
production of fuel alcohol directly from currently unutilized re- 
sources such as agricultural and forestry wastes. This book reports 
the eleventh annual conference and consists of two parts. The part 
one describes outlines of these projects classified into three groups. 
In the part two, achievements of these projects are individually 
reported in detail. For development of fuel alcohol production tech- 
nology using bacteria, searching for and breeding superior bacteria 
were achieved and the optimum design of total production system 
including a fermenter and peripheral processes was studied. Next, 
for development of a high-efficiency membrane complex methane 
production unit from sewage and industrial waste water, membrane 
modules, a new type bioreactor, and an instrumentation and con- 
trol system were investigated, leading to conduct test production 
with pilot plants. At the third, for demonstration tests for converting 
oil-fired power stations to methanol, developmental studies on sta- 
tionary diesel power generation and others were carried out. 


0909 Processing 
Refer also to citation(s) 32594, 33302, 33303, 33849, 34851 


33273 (AFME-88-01-0034) Study of wood liquefaction: hy- 
droprocessing of solvolysis oll. Capart, R.; Elamin, A.; Ammar, 
S. Agence Francaise pour la Maitrise de l’Energie, 75 - Paris 
(France). 1990. 60p. (In French). Order Number DE93706804. 
Source: OSTI; NTIS (US Sales Only). 

The hydroprocessing of an oil derived from wood through solvol- 
ysis in a solvent composed of pure phenol or a mixture of phenol 
and tetralin, is studied. Solvolysis is realized in moderate tempera- 
ture and pressure conditions. Catalytic hydrogenation of the 
solvolysis product is realized under relatively high temperature and 
pressure conditions and in the presence of various catalysts, with 
the aim to produce alternative fuels behaving the following proper- 
ties: low oxygen content, high calorific value, low viscosity, high H/ 
C ratio. 


33274 (DOE/PC/91028-T5) High pressure synthesis gas 
fermentation, 15, 1991—April 14,1991. Arkansas Univ., 
Fayetteville, AR (United States). [1991]. 21p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
91PC91028. Order Number DE92019656. Source: OSTI; NTIS; 
GPO Dep. 

The components of synthesis gas can be converted into ethanol 
by the bacterium Clostridium fjunfdahlii, Strain PETC. This microor- 
ganism achieves complete conversion of synthesis gas and gives 
stoichiometric yields of ethanol with high energy efficiency. The re- 
action rate and bioreactor size are the controlling factors in the 
commercialization of this process.Synthesis gas fermentations are 
mass transfer limited due to the very low gas solubilities. It has 
been demonstrated that reaction rate is proportional to pressure at 
least up to 10 atm, the limit of existing experimental equipment. 
The equivalent retention time at 10 atm can be reduced to three 
minutes. It is felt that retention times of a few seconds are possible 
and can be demonstrated at higher pressures. With such short 
equivalent reaction times, the reactor volume for large scale alco- 
hol production becomes nominal and commercial application is 
assured. The objective of this project is to construct and test a high 
pressure fermentation system for the production of ethanol from 
synthesis gas. This system will be fabricated and assembled and 
the unit used to define the effects of elevated pressure on the 
growth and performance of C. ljungdahlii. The limits of cell concen- 
tration and mass transport relationships will be found in immobilized 
cell and stirred tank reactors. Minimum retention times and reactor 
volumes will be found for ethanol production in these reactors. 


33275 (ETDE-mf-93702237) Use of landfill gas with high 
concentration of halogenated hydrocarbons and possibilities 
for its treatment. Veroeffentlichungen des Instituts fuer Sied- 
lungswasserwirtschaft, Technische Universitaet Braunschweig. 





Dernbach, H. Technische Univ. Braunschweig (Germany). Inst. fuer 
Siedlungswasserwirtschaft. 1991 297p. (in German). Order Number 
DE93702237. Source: OSTI; NTIS (US Sales Only). 

Methane from sanitary landfills is drawn from degassing wells, 
fed into a central collecting shaft and dewatered to a large extent 
in a cooling station. Organic halogen components contained in the 
landfill gas are adsorbed to activating carbon. The resulting gas 
largely free of impurities is used to operate a dual-purpose power 
plant. The power produced is consumed by the waste water pre- 
treatment plant while the engine waste heat is used to heat the 
building and for water heating. (EF). 


33276 (INIS-mf-13357, pp. 441-450) The effects of H2SO, 
and NaOH solutions on Irradiated sawdust for ethanol produc- 
tion. Lina, M.R.; Susiana; Siagian, E.G. National Atomic Energy 
Agency, Jakarta (Indonesia). 1988. 917p. (In Indonesian). (CONF- 
8612188-: Symposium Ill on applications of isotopes and 
radiation, Jakarta (Indonesia), 16-17 Dec 1986). in Proceedings of 
Symposium Ill on Applications of Isotopes and Radiation. Order 
Number DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 

The research of gamma irradiated sawdust, which were added 
H2SO04 and NaOH solutions on fermentation process for ethanol 
production was investigated. Irradiation doses used were : 0 and 
200 kGy, while H2SO4 and NaOH solutions had concentrations of 
0,1 and 2% (v/v) and (b/v), with a ratio of sawdust weight and solu- 
tion volume = 1:3. Fine powder of sawdust with a mesh of 60, was 
hydrolysed by enzyme (cellulase), S.cerevisiae was a yeast used 
for fermentation process and fermentation time was 4 hours. From 
the experimental results showed that irradiation doses up to 200 
kGy, could increase the ethanol concentration from sawdust fer- 
mentation signivicantly (P=<0.01),(P=<0.05). The edition of acid 
(H2S04) and interaction of acid and irradiation did not influence 
the ethanol concentration as a yield of fermentation. The effect of 
alcaline (NaOH) was not also significant for increasing ethanol con- 
centration but interaction of that treatment with irradiation could 
increase significantly (P=<0.05>. Irradiation treatment, addition of 
the solutions and its interaction could not influence the total carbo- 
hydrate before and after fermentation. (author). 9 refs, 2 figs, 6 
tabs. 


33277 
cohol technologies.: of a total 
system (total system using saccharified materials). Miyazawa, 
T. (Hitachi Zosen Corporation, Tokyo (Japan)). New Energy and In- 
dustrial Technology Development Organization, Tokyo (Japan). Oct 
1991. In Eleventh annual conference on alcohol and bi 
ergy technologies. 
OSTI; NTIS. 

For one of research and development projects which have the 
objective of developing a new bacterial fuel alcohol production 
technology from agricultural and forestry wastes, this paper mainly 
describes achievements on the system for low salt concentration 
raw materials. Zymomonas and sugar cane juice were selected as 
the bacteria and the raw material for fermentation, respectively, af- 
ter comparative evaluation of the altanatives. For the fermentation 
process, two combinations with the immobilizing fermentation tank 
were compared. One combination was to use the flush fermenta- 
tion method, while the other was to use the membrane separation 
method. Because of great cost difference, the former combination 
was selected. For the separation-concentration system, various 
combinations were evaluated in comparison with the conventional 
distillation process, concluding that the distillation method com- 
bined with a vapor permeation membrane method was best in 
terms of both equipment cost and annual expenses. A conceptual 
design of the total system was formulated based on these elemen- 
tary studies. It was shown that the developed total system was 
more economical than the Melle-Boinot process. 9 figs. 4 tabs. 


(NEDO-OS-9106, pp. 9-25) Development of fuel al- 
Research and 


biomass en- 
96p. Order Number DE93716346. Source: 


33278 (NEDO-OS-9106, pp. 27-40) Development of fuel al- 
cohol technologies.: Research and ent of a total 
system (total system using woody materials). Matsui, S. (JGC 
Corporation, Tokyo (Japan)). New Energy and Industrial Technology 
Development Organization, Tokyo (Japan). Oct 1991. In Eleventh 
annual conference on alcohol and biomass energy tehnologies. 
96p. Order Number DE93716346. Source: OSTI; NTIS. 


For one of research and development projects which have the 
objective of developing a new bacterial fuel alcohol production 
technology from unutilized woody resources including agricultural 
and forestry materials, the production of ethanol from lumber re- 
sulting from the thinning of cedar forests, has been developed. 
This paper describes the operational research in a test plant and 
the process evaluation. The process being developed is a new 
technology which pretreats wood by a technique known as “steam 
explosio” and frements the pretreated materials with specific bacte- 
ria, A sort of thermophilic anaerobic bacteria Clostridium. In order 
establish the basic frame work of the process and collect data re- 
quired for the design of an industrial scale plant, a test plant was 
built and the operational research was conducted in the test plant. 
For raw materials, both cedar as softwood and white birch as hard- 
wood were used. On the basis of the research findings so far 
obtained, the newly developed process was evaluated both techni- 
cally and economically. The cost of ethanol at the current technical 
livel was estimated, accompanied with costs at an intermediate 
stage and in the target, then remaining tasks to be studied were 
discussed. 2 refs. 4 figs., 3 tabs. 


33279 (NEDO-OS-9106, pp. 41-54) Development of a 
high-efficiency membrane combined two-phase methane fer- 
mentation system.: Pilot plant to treat high concentration 
waste water. Yanagi, C. (Kobe Steel, Ltd, Kobe (Japan)). New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan). Oct 1991. In Eleventh annual conference on alco- 
hol and biomass energy technologies. 6p. Order Number 
DE93716346. Source: OSTI; NTIS. 


organic substances in high concentra- 
tions, is generally difficult because of difference between their 


nogenic reactor) and an organic hollow-fiber type membrane 
module system. A microorganism activity monitoring system was 
connected to the both reactors. The pilot plant was designed to 
bear a BOD loading rate of 15 kg/m*/d when 50 m® was treated 
per day. The demonstration test results showed that the CH, and 
COz2 contents of total gases from the bioreactors were 62% and 
38%, respectively, and about 7.5 to 8.0 (normal) m® of gas was 
produced by treating 1 m® of waste water. The BOD and SS of the 
treated water indicated also excellent values. The R&D was con- 
cluded to be successful. 8 figs., 3 tabs. 


(NEDO-OS-9106, pp. 55-68) Development of a high- 
membrane complex methane production unit.: Pilot 
plant for low-concentration waste water. Kiriyama, K. (Ebara 


velopment Organization, Tokyo (Japan). Oct 1991. In Eleventh 
annual conference on alcohol and biomass energy technologies. 
96p. Order Number DE93716346. Source: OSTI; NTIS. 

In the treatment of sewage, a typical example of low- 
concentration waste water, by means of methane fermentation, to 
achieve a 60% or higher gasification rate for organic matter under 
a BOD volumetric load of 2 kg/m?/d, the following problems need 
to be solved: The methane fermentation has to take place at an at- 
mospheric te , and microorganisms have to proliferate 
and accumulate in high concentration in a state where the 
oxidation-reduction potential is not low enough. There also is the 
need to reduce the molecular weight and solubilize the suspending 
organic matter because of the caracteristically low proportion of 
dissolved BOD in sewage to its total BOD. On the basis of findings 
of elemental studies and bench-scale tests, demonstration tests us- 
ing a pilot plant on a scale of treating 240 m°/d, were conducted to 
solve these problems. The process of the pilot plant was com- 
posed of a solubilizing reactor, organic membrane modules, a 
methane fermentation reactor (UASB), aerobic post-treatment reac- 
tors, and others. As the result of the demonstration tests, it was 
confirmed that the process steadily provided a gasification rate of 
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60% or more and treated water of about 10 mg/1 both BOD and 
SS, achieving the targets of the development. 4 figs. 5 tabs. 


0920 Combustion 
Refer also to citation(s) 33293 


33281 (DOE/BP/07014—1) Municipel solid waste combus- 
tion: Fuel testing and characterization: Task 1 report, May 30, 
1990—October 1, 1990. Bushnell, D.J.; Canova, J.H.; Dadkhah- 
Nikoo, A. Oregon State Univ., Corvallis, OR (United States). Dept. 
of Mechanical Engineering. 1 Oct 1990. 209p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract BI79- 
90BP07014. Order Number DE92040083. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this study is to screen and characterize potential 
biomass fuels from waste streams. This will be accomplished by 
determining the types of pollutants produced while burning selected 
municipal waste, i.e., commercial mixed waste paper residential 
(curbside) mixed waste paper, and refuse derived fuel. These ma- 
terials will be fired alone and in combination with wood, equal parts 
by weight. The data from these experiments could be utilized to 
size pollution control equipment required to meet emission stan- 
dards. This document provides detailed descriptions of the testing 
methods and evaluation procedures used in the combustion testing 
and characterization project. The fuel samples will be examined 
thoroughly from the raw form to the exhaust emissions produced 
during the combustion test of a densified sample. 


33282 (DOE/CS/40083-T1) Co-firing RDF and natural gas 
in a cement kiln: Progress report, May 1, 1977-August 31, 
1977. Jones, J.R. Environmental Equipment Corp., Houston, TX 
(United States). [1977]. 37p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO5-76CS40083. (ORO-5150- 
4). Order Number DE92041004. Source: OSTI; NTIS; GPO Dep. 
A series of three extended trial burns, each of three days dura- 
tion, have been completed at the test cement plant under Phase II 
of the project. One thousand three hundred thirty-eight tons of 
refuse-derived fuel have been burned to produce approximately 
8,500 tons (or 46,750 barrels) of cement. Fuel savings during the 
three trial burns totaled over 12 million cubic feet of natural gas. 
Overall quality of the cement produced is good with some loss of 
strength noted during the 40% RDF burn. This loss of strength 
may be attributable to operation of the kiln at lower than normal 
temperature during the third trial bur — temporary conditions that 
were allowed to happen inadvertently due to a malfunction in the 
chart recorder that indicates kiln temperature. This particular 
recorder is relied upon by the kiin operator to help maintain stable 
conditions in the kiln. Results of sampling indicate an increase in 
the levels of particulate emissions when co-firing RDF with gas — 
as much as a 5096. increase in emission when firing 40% RDF. 
Nevertheless, total particulate emissions at 40% RDF are still 


within acceptable limits on the basis of the EPA’s New Source Per- 
formance Standards. 


33283 (DOE/CS/40083-T2) Co-firing RDF and natural gas 
in a cement kiln: Progress report, January 1, 1977—April 30, 
1977. Jones, J.R. Environmental Equipment Corp., Houston, TX 
(United States). [1977]. 3ip. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-76CS40083. (ORO-5150- 
3). Order Number DE92041003. Source: OSTI; NTIS; GPO Dep. 
Analytical work and pilot kiln burns performed by Portland Ce- 
ment Association (PCA) personnel under Phase | indicates the use 
of refuse-derived fuel (RDF) as replacement for natural gas is pos- 
sible at the test plant up to the 40% substitution level with no major 
chemistry problems. No work has been performed to date regard- 
ing possible substitution higher than 40%. The first trail burn was 
completed using RDF at roughly 20% of the heat requirement with 
lab results indicating the RDF ash contribution is not detrimental to 


product quality. The test burn lasted 74.5 hours and consumed 323 
tons of RDF. 


33284 


In a cement klin: Progress » September 1, 1976— 
December 31, 1976. Jones, J.R. Environmental Equipment Corp., 
Houston, TX (United States). [1976]. 35p. Sponsored by USDOE, 
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(DOE/CS/40083-T3) Co-firing RDF and natural gas 
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Washington, DC (United States). DOE Contract AC05-76CS40083. 
(ORO-5150-2). Order Number DE92041002. Source: OSTI; NTIS; 
GPO Dep. 

Eight samples of refuse derived fuel (RDF) ash have been gen- 
erated from Houston solid waste. The Portland Cement Association 
(PCA) has completed chemical analysis of seven ash samples and 
the raw materials (clay, iron ore, and limestone) from the test ce- 
ment plant. The analyses have been used by PCA personnel in 
calculation of mix designs for both an electric furnace burn and a 
pilot kiln burn. Both were based on a 40% substitution of RDF for 
natural gas on a BTU basis. Analysis of the clinker produced dur- 
ing the laboratory burns indicates slight differences from production 
clinker. The strength of the test clinker is comparable to the pro- 
duction clinker but some differences in the chemical composition 
indicates further testing may be warranted. Overall results are very 
positive though that the clinker may be able to accommodate RDF 
ash when the fuel substitution on a BTU basis is as high as 40%. 
The improvements to the Houston recovery plant are virtually com- 
plete with the only exception being the test air separation system 
(Rotary Drum Air Classifier System RODACS). The fuel receiving/ 
feed system at the test plant is installed and operative. An initial 
run to gain experience in feed rate control is currently scheduled in 
early February. The initial extended trial burn will very likely be 
scheduled for early March due to the start-up difficulties with the 
RODACS plus a downtime period of 10-15 days scheduled to be- 
gin at the test plant in mid-February. 


33285 § (DOE/CS/40083-T4) Cofiring RDF and natural gas in 
a cement kiln: Progress report, July 2, 1976—August 31, 1976. 
Jones, J.R. Environmental Equipment Corp., Houston, TX (United 
States). [1976]. 26p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO05-76CS40083. (ORO-5150-1). 
Order Number DE92041001. Source: OSTI; NTIS; GPO Dep. 

The initial efforts in Phase | of the project involved sampling of 
refuse derived fuel (RDF), production of ash and performing labo- 
ratory analyses of the ash samples. A small incinerator installed in 
late July was used to produce samples of RDF ash which were 
sent to the Portland Cement Association (PCA) laboratory for anal- 
ysis. Initial results indicated the necessity for performing a second 
burn of the RDF ash in the laboratory. PCA laboratory personnel 
completed the analysis of the RDF ash and the raw materials from 
Gulf Coast Portland Cement Company (the test plant). Initial ce- 
ment raw material mix design calculations can be completed after 
two additional ash samples produced from RDF are analyzed. Ac- 
tivities (in the Phase Il work schedule) undertaken to-date are 
primarily related to finalizing equipment facility design, ordering sta- 
tionary, equipment and coordinating repairs and delivery of mobile 
equipment intended to be used during the extended trial burns. 
Gathering of baseline data on existing stack emission at the test 
plant commenced in August under a special effort arranged by Gulf 
Coast Portland Cement Company. Current predictions for starting 
Phase Il trial burns are early November, which should allow com- 
pletion of the testing program within the contract schedule. 


33286 (SVF-388) Comparative studies of a circulating flu- 
idized bed and a stationary fluidized bed. Fransson, K. (AaF 
Energikonsult Stockhoim AB (SE)); Larsson, E. Stiftelsen foer 
Vaermeteknisk Forskning, Stockholm (Sweden). Mar 1991. 93p. (in 
Swedish). Order Number DE93711193. Source: OSTI; NTIS; INIS. 

The objectives of the test were to compare the CFB to the SFB 
in order to learn how they perform with various fuels, especially 
how the smaller fractions of the fuel influence the combustion and 
the NO,-emissions. The fuels used were whole and crushed peat 
as well as forestry waste with and without woodchips. The SFB 
handled all the tested fuels well at emission levels of 60-90 mg/ 
Mujuer- The lowest levels were maintained with uncrushed peat. 
This CFB only performed well with uncrushed peat. Hence this is 
the only fuel of the ones tested impossible to feed the ordinary 
way. During the test uncrushed peat was fed directly into the boil- 
erhouse bin. The reason is the variable flow of fine material 
generating carbon monoxide. The fine material is also transported 
to the cyclone and is finally burned there. Therefore the cyclone 
temperature is higher for fine particles than for uncrushed peat at a 
certain bed temperature. In the SFB, the injection level of the air in- 
fluenced the NO,-emissions. When both secondary and tertiary air 





was used, the NO,-emission decreased from 150 to 80 mg/Mujuei- 
This effect is probably due to lower and more even combustion 
temperature in the top of the furnace. When forestry refuse is used, 
the tertiary air tends to increase the CO-emission. In the CFB, the 
NO,-emission is proportional to the cyclone temperature and the 
oxygen level. For practical reasons, such as possible oxygen level 
with CO and cyclone temperature due to fine material, the NO,- 
level is different, but knowing the oxygen and cyclone temperature 
it is possible to predict the NO,-emission. With peat as fuel the 
carbon residue content in the fly ash was higher in the SFB com- 
pared to the CFB. (Orig.). (3 refs., numerous figs. and tabs.). 


33287 (SVF-389) Chemical reactions in combustion of 
peat and biomass in two fluidized-bed boilers, CFB (25 MW) 
and BFB (25 MW) at Oestersund. The effect on SO2- and NO,- 
emissions by operating conditions and type of fuel. Nordin, A. 
(Umeaa Univ. (SE). Dept of Inorganic Chemistry). Stiftelsen foer 
Vaermeteknisk Forskning, Stockholm (Sweden). Mar 1991. 84p. (in 
Swedish). Order Number DE93711194. Source: OSTI; NTIS; INIS. 

Most of the air pollutants are emitted from different combustion 
processes and much work is therefore needed to reduce these 
emissions. The processes are however extremely complex and to 
be able to study them, fundamental chemical and physical princi- 
ples have to be taken into account. The aim of the present work 
has been to show the importance of equilibrium chemistry to im- 
prove the knowledge of specific combustion problems as well as 
the processes as a whole. This will also increase the possibilities 
to reduce the pollutants. The measured values from two combus- 
tion units (CFB and BFB, 25 MW) show good agreement with the 
corresponding calculated equilibrium values. The following are 
some of the more important results obtained: - By co-firing peat 
with biomass, the total SO. emissions can be reduced. The effects 
of variations in temperature and oxygen level on the SO, emis- 
sions are also reported; - The NO, emission levels agree well with 
the equilibrium levels, that is they increase with temperature and 
oxygen levels. Therefore, the amount of nitrogen in the fuel has 
shown to have insignificant effect in these experiments; - Initial lev- 
els of N2O are effectively reduced by high temperatures (> 950 
deg Centigrade). (Orig.). ( 36 refs., 26 figs., 18 tabs.). 


33288 ee Study of abrasion and corrosion, and 
subsequent operation disturbances in the fuel system, 
in solid fuel ~ plants. Goldkuhl, |. (AaF Energikonsult Stock- 
holm AB (SE)). Stiftelsen foer Vaermeteknisk Forskning, Stockholm 
(Sweden). Mar 1991. 78p. (in Swedish). Order Number 
DE93711195. Source: OSTI; NTIS. 

This report shows the results from a research into the abrasion 
and corrosion problems when handling and transporting such fuels 
as coal, peat and woodchips in heating plants in Sweden. Opera- 
tion disturbances caused by abrasion and corrosion problems have 
also been studied. The report also considers the design of the fuel 
handling system and the choice of mechanical equipment and wear 
material. The study has been carried out on the transport system 
from the receiving bin to the boiler bin in heating plants, 10-40 MW. 
The study points at a number of facts, which substantially more or 
less influence the abrasion and corrosion of the equipment. The 
main factors are as follows: * The quality of the fuel, moist and 
sand content, * Type of transport/feeding method, * Choice of wear 
material, * Breakdown caused by coarse impurities in the fuel. The 
choice of wear material and type of transport/feeding method has 
most likely the greatest influence on the lifetime of the equipment. 
Concerning the fuel quality the corrosive properties are considered 
to have a greater influence on the wear material than the sand 
content. An indication of the influence on the corrosion of the wear 
is shown when compared with wet comminution of minerals. When 
wet grinding low abrasive minerals the corrosion is about 90% of 
the total wear. In general, the wear from coal and peat is higher 
compared to that from woodchip depending on the higher content 
of sand, sulphur and lower pH-value. (au). (14 refs., 39 figs.). 


33289 (SVF-414) Combustion of grain on a moving grate. 
Rudling, L. (Studsvik Energy, Nykoeping (SE)). Stiftelsen foer Vaer- 
meteknisk Forskning, Stockholm (Sweden); Studsvik Energy, 
Nykoeping (Sweden). Dec 1991. 35p. (in Swedish). (STUDSVIK- 
EP-91-7). Order Number DE93711208. Source: OSTI; NTIS. 
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In order to investigate the application of grain (wheat) as a sub- 
Stitute fuel for coal in a gratefired steam boiler (nominal capacity 
28 ton steanvVh), some test burning trials were carried out. By us- 
ing a sandwich technique wheat and coal were burned together on 
a wanderrost (a moving horizontal grate). The results showed that 
a high amount of coal could be exchanged with grain without high 
loss of the boilers capacity. With a grain addition corresponding to 
50% of the total fuel input, 80% of the boilers nominal capacity 
could be achieved. The emission of sulphur dioxide could be re- 
lated to the sulphur content in the fuel. The sorption of sulphur to 
the bottom and fly ash was low, less than 10% of the sulphur con- 
tent in the fuel when a grain/coal mixture was burnt. Using only 
coal as a fuel, 15% of the sulphur was captured in bottom/fly ash. 
Substitution of coal with grain gave an increased emission of nitro- 
gen oxides. With 60% of the fuel energy input coming from grain, 
the emission of nitrogen oxides was 186 mg NO,/MJ (mg NO). 
Combustion of coal only gave a NO,-emission of 106 mg NO,/MJ. 
Attempts to burn a premixed grain/coal mixture on a "wanderrost” 
gave problems with dusting if the storing time of the mixture was 
too long. 


33290 (SVF-416) Combustion of Salix in circulating fiu- 
idized beds. Victoren, A. (Kvaerner Generator AB, Partille (SE)). 
Stiftelsen foer Vaermeteknisk Forskning, Stockholm (Sweden). Dec 
1991. 5ip. (in Swedish). Order Number DE93711209. Source: 
OSTI; NTIS. 

The risk for agglomeration and fouling when burning Salix fuel 
during a long period has been examined, both in a laboratory and 
in Generator's own CFB test boiler. The ash fuel was examined in 
a laboratory where it was found to be strongly basic with high con- 
tent of potassium and calcium. Both ash index estimations as well 
as roll tests on ash fuel showed a relatively low CFB-related ag- 
glomeration temperature, appr 860 deg C. At an early stage was 
decided that no additives were to be used within the frame for this 
project. Full-scale experiments with Salix fuel were made in an ap- 
prox 1 MW CFB. Test runs with Salix was first done for 75 hours 
and with ‘normal’ operating conditions, with reactor temperatures of 
830-860 deg C. After inspection and cleaning the test continued for 
twenty-four more hours and with a somewhat higher temperature in 
the reactor, about 840-875 deg C. The practical combustion tests 
in the CFB test boiler showed a great deal of foulings, mainly in 
the sand-lock, the sand-lock return to the furnace, the cyclone inlet 
and the lower part of the cyclone-shell. Foulings was also found in 
the bottom zones of the lee zones, nothing however was found in 
the rear draught. NO,-emission varied between 119 and 154 mg 
NO2/MJ when burning Salix. The NO level was at approx 90% of 
NO,. The NO, level in the CFB test boiler is higher than it will be 
in a commercial boiler. (15 figs., 14 tabs.). 
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33291 (ETDE-mf-93702588) Bioengineering fundamentais - 
a BMFT research unit. Research report 1967-1991. Vol. 1. 
Goettingen Univ. (Germany). Inst. fuer Mikrobiologie; Bundesminis- 
terium fuer Forschung und Technologie, Bonn (Germany). [1992] 
528p. (In German). Contract BMFT 0316420A. Order Number 
DE93702588. Source: OSTI; NTIS (US Sales Only). 

The ‘Bioengineering fundamentals’ research unit intends to 
investigate and compile the microbiological fundamentals and pro- 
cess fundamentals which are relevant to bioengineering. The 
fundamentals are coordinated and combined for industria! applica- 
tions. This research report strikes a balance of research activities 
during the first four years since the unit was established and in- 
forms about the progress made so far. Volume one compiles 16 
project reports. (orig/BBR). 


33292 § (ETDE-mf-93702589) Bloengineering fundamentals - 
a BMFT research unit. Research report 1987-1991. Vol. 2. 
Goettingen Univ. (Germany). Inst. fuer Mikrobiologie; Bundesminis- 
terium fuer Forschung und Technologie, Bonn (Germany). [1992] 
437p. (In German). Contract BMFT 0316420A. Order Number 
DE93702589. Source: OSTI; NTIS (US Sales Only). 

The ‘Bioengineering fundamentals’ research unit intends to 
investigate and compile the microbiological fundamentals and pro- 
cess fundamentals which are relevant to bioengineering. The 
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fundamentals are coordinated and combined for industrial applica- 
tions. This research report strikes a balance of research activities 
during the first four years since the unit was established and in- 
forms about the progress made so far. Volume two compiles 17 
project reports. (orig/BBR). 


0950 Environmental Aspects 
Refer also to citation(s) 33286, 33287, 34734 


33293 (DOE/BP/35836-1) in-home demonstration of the re- 
duction of woodstove emissions from the use of densified 
logs. Barnett, S.G.; Bighouse, R.D. OMNI Environmental Services, 
Inc., Beaverton, OR (United States). 7 Jul 1992. 99p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG79- 
82BP35836. Order Number DE92040085. Source: OSTI; NTIS; 
GPO Dep. 

There is a need to reduce emissions from conventional wood 
stoves in the short-term while stove replacement takes place over 
the longer term. One possible is to use fuels that would burn 
cleaner than cordwood. Densified fuels have been commercially 
available for years and offer such a possibility. The objective of this 
project was to evaluate the emissions and efficiency performance 
of two commercially available densified log types in homes and 
compare their performance with cordwood. Researchers measured 
particulate matter (PM), carbon monoxide (CO), and volatile 
organic matter (VOC) emissions. Both total VOC and methane val- 
ues are presented. Each home used an Automated Woodstove 
Emissions Sampler system, developed for the EPA and Bonneville 
Power Administration, in a series of four week-long tests for each 
stove. The sequence of tests in each stove was 
Pres-to-Logs, Eco-Logs, and a second, confirming test using Pres- 
to-Logs. Results show an average reduction of 52% in PM grams 
per hour emissions overall for the nine stoves using Pres-to-Logs. 
All nine stoves displayed a reduction in PM emissions. CO emis- 
sions were more modestly reduced by 27%, and VOCs were 
reduced 39%. The emissions reduction percentage was similar for 
both types of stoves. 


33204 (ORNL/TM-12030) Environmental emissions and so- 
cloeconomic considerations in the production, storage, and 
transportation of biomass energy feedstocks. Periack, R.D.; 
Ranney, J.W.; Wright, L.L. Oak Ridge National Lab., TN (United 
States). Jul 1992. 94p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE92041389. Source: OSTI; NTIS; INIS; GPO Dep. 

An analysis was conducted to identify major sources and approx- 
imate levels of emissions to land, air, and water, that may result, in 
the year 2010, from supplying biofuel conversion facilities with 
energy crops. Land, fuel, and chemicals are all used in the estab- 
lishment, maintenance, harvest, handling and transport of energy 
crops. The operations involved create soil erosion and compaction, 
particulate releases, air emissions from fuel use and chemical ap- 
plications, and runoff or leachate. The analysis considered five 
different energy facility locations (each in a different major crop 
growing region) and three classes of energy crops — woody crops, 
perennial herbaceous grasses, and an annual herbaceous crop 
(sorghum). All projections had to be based on reasonable assump- 
tions regarding probable species used, type of land used, 
equipment requirements, chemical input requirements, and trans- 
portation fuel types. Emissions were summarized by location and 
class of energy crop. 


33285 (SVF—-410) Emissions of hydrocarbons from com- 
bustion of biofuels. Olsson, Mona; Persson, Eva Marie. Stiftelsen 
foer Vaermeteknisk Forskning, Stockholm (Sweden). Oct 1991. 
94p. (in Swedish). Order Number DE93711206. Source: OSTI; 
NTIS; INIS. 

Evaluations and measurements of emissions of hydrocarbons 
from power plants with a capacity exceeding 1 MW using biofuels 
(wood fuels and peat) have been studied in order to identify and 
quantify the emissions of incompletely combusted hydrocarbons. 
The influence of the type of fuel and the combustion technology 
applied were also studied, using literature references. The report 
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summarizes monitoring results from a number of plants using bio- 
fuels. The reported emissions from the different plants can not be 
compared as they are relatively few and the test results have been 
obtained under various conditions using different methods of test- 
ing and analysis. The methods used are often poorly documented 
in the studied reports. Few investigations of emissions of hydrocar- 
bons from plants in the range of 1 to 10 MW have been carried 
out. The plant and the technology used are important factors deter- 
mining the amount and type of emissions of hydrocarbons. Larger 
temporary emissions can occur during start up, operational distur- 
bances or when using fuel of inhomogeneous quality. in order to 
minimize the emissions the combustion process must be efficiently 
controlled, and a fuel of a hohogeneous quality must be used. The 
report also summarizes sampling and analysis methods used for 
monitoring emissions of hydrocarbons. (29 refs., 17 figs.). 
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33296 (AFME-89-01-0051) Utilization of pure colza methyl 
ester as fuel for agricultural tractors. Agence Francaise pour la 
Maitrise de l'Energie, 75 - Paris (France). 1991. 111p. (In French). 
Order Number DE93706802. Source: OSTI; NTIS (US Sales Only). 

Pure colza methyl ester has been used on unmodified tractor 
diesel engine and performances were compared to same engines 
working with conventional gas-oil in usual agricultural operations. 
No malfunctions nor restrictions were observed; however a lubri- 
cant dilution by the methyl ester is noted, but a modification of the 
injection conditions could reduce this dilution; the overall fuel con- 
sumption is slightly superior with methyl ester. 


33297 (NEI-DK-942) Comparison of fertilizing effect and 
loss of nitrogen from untreated and cattle manures. 
Oertenblad, H. (Landskontoret for Planteavi (DK)); Hvelplund, E.; 
Henriksen, K. Landbrugets Raadgivningscenter, Aarhus (Denmark). 
Jun 1992 37p. (in Danish). Contract ENS-51161-91.0018. Order 
Number DE93711036. Source: OSTI; NTIS. 

During a period of three years experiments have been carried 
out in order to compare the fertilizing effect of untreated cattle slur- 
ries, and cattle slurries that have been used for the conversion of 
biomass to methane, on spring barley with undersown grass. The 
location of the experiments was Himmerland, Denmark. The barley 
was harvested when it was ripe and the undersown grass was cut 
afterwards. After harvesting new experiments were made on the 
fertilization of the crops. Measurements of yields were supple- 
mented with measurements of the N-min content of the soil, and 
with measurements of nitrogen loss via denitrification, and evapo- 
ration of ammonia. Descriptionsn of methods and the results of 
these comparative evaluations of the conditions and values of fertil- 
ization with untreated cattle slurries and slurries which are a waste 
product of biomass conversion are presented. The average utiliza- 
tion during the 3 years was 64% of the degassed, and 50% of the 
untreated, slurries when it was laid down before sowing. Nitrate 
production starts sooner in the case of degassed slurries. The loss 
via denitrification was significantly greater in the case of untreated 
slurries. The net mineralization of nitrogen was higher for the 
degassed slurries. If the degassed fertilizer is spread during the au- 
tumn there can be a greater risk of nitrogen loss through leaching 
than would be the case for untreated slurries. As long as the de- 
gassed slurries are spread in weather conditions when chances for 
leaching are low, it is possible to achieve a better fertilizing affect 
of degassed slurries by 10-20% of the ammonia content. (AB). 


33298 (NEI-DK-942, pp. 8-14) Output measurements and 
fertilizing effect. Oertenblad, H. (Landskontoret for Planteavi 
(DK)). Landbrugets Raadgivningscenter, Aarhus (Denmark). Jun 
1992. 37p. (In Danish). Contract ENS-51161-91.0018. In Compan- 
son of fertilizing effect and loss of nitrogen from untreated and 
degassed cattle manures. Order Number DE93711036. Source: 
OSTI; NTIS. 





In relation to experiments involving a comparative evaluation of 
two kinds of cattle slurries used to fertilize spring barley with un- 
dersown grass - one of which slurry was a waste product from 
biomass conversion plants - measurements were taken of the out- 
put and the fertilizing effects. With regard to the untreated slurry 
the ammonia content was 54% of the total N in the untreated slurry 
and 63% of the degassed slurry. The latter was more runny. There 
was little difference in the content of dry matter in the two slurries. 
Fuller's earth had been added to the degassed slurry in order to 
achieve a larger output of methane. The results of the measure- 
ments on these three-year experiments are presented in detail. It 
was noted that over three years the utilization was on average 
50% for the untreated slurry and 64% from that which was a waste 
product from biomass conversion. (AB). 


33299 (NEI-DK-942, pp. 15-28) Nemin measurements and 
plant analyses. Hvelplund, E. (EJH-Laboratoriet, Thisted (DK)). 
Landbrugets Raadgivningscenter, Aarhus (Denmark). Jun 1992. 
37p. (in Danish). Contract ENS-51161-91.0018. in Comparison of 
fertilizing effect and loss of nitrogen from untreated and 
cattle manures. Order Number DE93711036. Source: OSTI; NTIS. 
The object was to conduct further measurements after an experi- 
ment with fertilizing spring barley with undersown grass with an 
untreated slurry and a slurry which was a waste product from bio- 
mass conversion to methane. These measurements shouki be 
taken at shorter intervals during the period from fertilizing until the 
point where the plants’ uptake of nitrogen really began. The com- 
mentated results are presented in detail. The general conclusion 
was that production of nitrate starts more quickly than is the case 
with untreated slurry. If fertilizing takes place in the autumn there is 
a slight risk of losing up to 20% more of the added inorganic nitro- 
gen by leaching from the degrassed than from the untreated slurry. 
After the nitrogen content has reached a certain niveau, the loss 
by denitrification is significantly greater in relation to the untreated 
slurry. It seems than 10-20% of the added ammonia can be lost in 
this way. If fertilizing takes place where the risk of leaching is less, 
a better result from the degassed slurry can be reached on 10- 
20% of the ammonia content. Measurement 4-6 weeks after slurry 
spreeding gives a more reliable prediction of the fertilizing effect ob 
both types of siurry. Measurements taken sooner after fertilizing 
gives less reliable results. (AB). 


33300 (NEI-DK-942, pp. 29-37) Denitrification and evapora- 
tion of ammonia. Henriksen, K. (Lab. for Miljoeteknik, Aalborg 
Universitetscenter (DK)). Landbrugets Raadgivningscenter, Aarhus 
(Denmark). Jun 1992. 37p. (in Danish). Contract ENS-51161- 
91.0018. In Comparison of fertilizing effekt and loss of nitrogen 
from untreated and degassed cattle manures. Order Number 
DE93711036. Source: OSTI; NTIS. 

Measurements were carried out in a series of close time inter- 
vals on the denitrification related to the stirring down into the soil 
(before sowing) of untreated cattle slurries and cattle slurries which 
had been used in bioconversion processes. The aim of later exper- 
iments was to quantify the loss of nitrogen (denitrification and 
evaporation of ammonia) with regard to the fertilization of growing 
crops with the same two kinds of cattle slurries. The denitrification 
loss with fertilization of growing crops was low, less than 4% of the 
ammonia content in the slurries. The bioconversion and acidifica- 
tion of cattle slurry to pH 5.8 reduced this loss significantly 
(65-80%) but the actual amount of the reduction (0-8-2-1 kg N/ha) 
had no impact on the amount of nitrogen available to the plants. 
The greatest amount of nitrogen loss of growing crops took place 
via ammonia evaporation. A high, dense plant growth lessened the 
amount of ammonia evaporation. when the weather was suitable 
(fine rain and no wind) the ammonia evaporation was negligable 
(7%) and the acidification had no reducing effect on the loss. 
When the weather was windy, 26% of the slurry’s ammonia con- 
tent was lost by evaporation. Acidification could halve the loss. It is 
suggested that the addition of sulphuric acid, combined with suit- 
able weather conditions when the fertilizer was applied, would give 
a positive effect. (AB) (11 refs.). 


10 SYNTHETIC FUELS 
1002 Production 


10 SYNTHETIC FUELS © 


33301 (LBL-30866) Energy Conversion and Storage Pro- 
gram: 1990 annual report. Cairns, E.J. Lawrence Berkeley Lab., 
CA (United States). Mar 1992. 36p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE93001545. Source: OSTI; NTIS; GPO Dep. 

The Energy Conversion and Storage Program applies chemistry 
and materials science principles to solve problems in (1) production 
of new synthetic fuels, (2) development of high-performance 
rechargeable batteries and fuel cells, (3) development of advanced 
thermochemical processes for energy conversion, (4) characteriza- 
tion of complex chemical processes, and (5) application of novel 
materials for energy conversion and transmission. Projects focus 
on transport-process principles, chemical kinetics, thermodynamics, 
separation processes, organic and physical chemistry, novel mate- 
rials, and advanced methods of analysis. Electrochemistry research 
aims to develop advanced power systems for electric vehicle and 
stationary energy storage applications. Topics include identification 
of new electrochemical couples for advanced rechargeable batter- 
ies, improvements in battery and fuel-cell materials, and the 
establishment of engineering principles applicable to electrochemi- 
cal energy storage and conversion. Chemical Applications research 
includes topics such as separations, catalysis, fuels, and chemical 
analyses. Included in this program area are Projects to develop im- 
proved, energy-efficient methods for processing waste streams 
from synfuel plants and coal gasifiers. Other research projects 
seek to identify and characterize the constituents of liquid fuel- 
system streams and to devise energy-efficient means for their 
separation. Materials Applications research includes the evaluation 
of the properties of advanced materials, as well as the develop- 
ment of novel preparation techniques. For example, the use of 
advanced techniques, such as sputtering and laser ablation, are 
being used to produce high-temperature superconducting films. 


1002 Production 
Refer also to citation(s) 32595, 32614, 32618 


33302 (DOE/PC/91028-T3) High synthesis gas 
fermentation: [Quarterly status] report, October 15, 1991- 

14, 1992. Arkansas Univ., Fayetteville, AR (United 
States). [1992]. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-91PC91028. Order Number 
DE92019654. Source: OSTI; NTIS; GPO Dep. 

The construction of the high pressure gas phase fermentation 
system has been completed. Photographs of the various compo- 
nents of the system are presented, along with an operating 
procedure for the equipment. 


33303 (DOE/PC/91028-T4) High pressure synthesis gas 
fermentation: [Quarterly status] report, July 15, 1991—October 
14, 1991. Arkansas Univ., Fayetteville, AR (United States). [1991]. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-91PC91028. Order Number DE92019655. Source: 
OSTI; NTIS; GPO Dep. 

Construction of the high pressure gas phase fermentation sys- 
tem is nearing completion. All non-explosion proof components will 
be housed separately in a gas-monitored plexiglas cabinet. A gas- 
monitoring system has been designed to ensure the safety of the 
operations in case of small or large accidental gas releases. Pre- 
liminary experiments investigating the effects of high pressure on 
Clostridium 1jungdahlii have shown that growth and CO uptake are 
not negatively affected and CO uptake by an increased total pres- 
sure of 100 psig at a syngas partial pressure of 10 psig. 


33304 (IFP-39565) Methanol synthesis from synthesis gas 
In the presence of Cu, Al and Zn - mixed - oxide catalysts. Le 
Peltier, F. Ecole Nationale Superieure du Petrole et des Moteurs 
(ENSPM), 92 - Rueil-Malmaison (France); Paris-6 Univ., 75 
(France); Institut Francais du Petrole (IFP), 92 - Rueil-Malmaison 
(France). 1989. 350p. (in French). Order Number 
DE93706725. Source: OSTI; NTIS (US Sales Only). 

This work describes synthesis gas conversion and methanol syn- 
thesis with the help of mixed oxide catalysts (Cu, Al, Zn). Summary 
is divided into five chapters. First chapter gives a bibliography of 
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the main catalysts used for methanol synthesis and carbon monox- 
ide conversion. Second chapter speaks about Cu - ZnO - AlsOs - 
mixed - oxide catalysts (preparation, characterization ). Third chap- 
ter studies the chemical reaction kinetics of methanol synthesis. 
Fourth chapter studies localisation and stability of formate species 
(methanol, formic acid, CO and H20). Then CO and CO, hydro- 
genation is also described. In the last chapter, catalytic properties 
on active species concentrations is showed. 302 refs. 


1003 Properties and Composition 
Refer also to citation(s) 33935 


1004 Combustion 
Refer also to citation(s) 33401, 33402, 33935, 34172 


33305 (LBL-32408, pp. 82-84) Low energy lon-molecule re- 
actions. Farrar, J.M. (Univ. of Rochester, NY (United States)). 
Lawrence Berkeley Lab., CA (United States). [1992]. (CONF- 
9206180-—Summs.: 14. combustion research meeting, Tahoe City, 
CA (United States), 14-17 Jun 1992). In Fourteenth combustion re- 
search conference. 347p. Order Number DE92017086. Source: 
OSTI; NTIS. 

This project is concerned with elucidating the dynamics of ele- 
mentary ion-molecule reactions at collision energies near and 
below 1 eV. From measurements of the angular and energy distri- 
butions of the reaction products, one infers intimate details about 
the nature of collisions leading to chemical reaction, the geome- 
tries and lifetimes of intermediate complexes that govern the 
reaction dynamics, and the collision energy dependence of these 
dynamical features. The author employs the crossed beam low en- 
ergy mass spectrometry technology that has developed over the 
last several years, and the focus of current research is on proton 
transfer and hydrogen atom transfer reactions of the ions O-, 
OH-, and OD~ with species such as H2O, NH3, and CH,. The 
author has completed extensive studies on the reactions of O- 
with H2O and NHz and will focus on those results in this report. 


1009 Environmental Aspects 
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1303 Plant Design and Operation 


33306 CHEDROD pian for pumped storage hydroelectric 
plant. Rodrigue, C.-E. 5 Mar 1992. Filed date 4 Sep 1990. Canada 
Patent patent application 2024513. 14p. (In French). Source: Mi- 
cromedia Ltd., Technical Information Centre, 165 Hotel de Ville, 
Place du Portage, Phase 2, Hull, Quebec, Canada J8X 3X2. 
Prices: PC $6.00 CAN; MF $4.00 CAN. 

In a pumped storage hydroelectric power plant, water is recov- 
ered from the outlet of the turbines in the hydroelectric dam and is 
made to reenter or pass into supplementary turbines. The supple- 
mentary turbines supply the electricity to the pumps which act to lift 
the water to a main dam for maintaining the water at a certain 
level. The recovery of the water from the turbines is made through 
pipes or tunnels arranged in funnel form such that more than one 
turbine in the dam feeds water to the supplementary turbine. A 
floating water level gauge is used to control the operation of the 
pumps. Six examples of application of the pumped storage system 
of the invention are presented. 6 figs. 


1306 Environmental Aspects 
Refer also to citation(s) 34780 


33307 (DOE/BP—1945) Screening analysis: Volume 2, Im- 
pact results: Columbia River system operation review. USDOE 
Bonneville Power Administration, Portland, OR (United States); 
Corps of Engineers, Portland, OR (United States). North Pacific 
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Div.; Bureau of Reclamation, Denver, CO (United States). Jun 
1992. 363p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE92040086. Source: OSTI; NTIS; GPO 
Dep. 
Detailed results from all of the work groups are presented in this 
chapter. Ninety alternatives were analyzed during the screening 
process. Three of the alternative represent various base cases and 
are used for comparison purposes. The other 87 alternatives repre- 
sent a wide variety of operational possibilities ranging from current 
operations to emphasizing a single river use to compromise opera- 
tions that attempt to accommodate the multiple uses. Every 
possible alternative suggested during the screening phase was 
considered. Each alternative was given an abbreviated name, a 
number and assigned by ROSE to either the Corps (C) or BPA (B) 
for hydroregulation modeling. A list of the alternatives with its num- 
ber and hydroregulation assignment is given below. The results in 
this chapter are presented in numerical order. The first 3 letters in 
the name identify which work group suggested the alternative. The 
format for the results includes a brief description of each alterna- 
tive, a tabulation of the screening calculations organized by work 
group, and observations/comments on the alternative by the work 
groups. The description summarizes the key operational 
requirements for the alternative and was taken directly from the in- 
structions given to the hydroregulation modelers. 


33308 (DOE/BP/20733—7) Monitoring of downstream 
salmon and steelhead at federal hydroelectric facilities, 1991: 
Annual report. Hawkes, L.A.; Martinson, R.D.; Smith, W.W. Na- 
tional Marine Fisheries Service, Portland, OR (United States). 
Environmental and Technical Services Div. Apr 1992. 27p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AI79-85BP20733. Order Number DE92040933. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The 1991 smolt monitoring project of the National Marine Fish- 
eries Service provided data on the seaward migration of juvenile 
salmon and steelhead at John Day, The Dalles and Bonneville 
Dams. All pertinent fish capture and condition data as well as dam 
operations and river flow data were provided to Fish Passage Cen- 
ter for use in developing fish passage indices and migration timing, 
and for water budget and spill management. 


33309 (DOE/BP/37474-3) Mainstem Cleerwater River 
study: Assessment for saimonid spawning, incubation, and 
rearing: Final report. Arnsberg, B.D. (Nez Perce Tribe, Lapwai, 
ID (United States). Tribal Executive Council); Connor, W.P.; 
Connor, E. Nez Perce Tribe, Lapwai, ID (United States). Tribal Ex- 
ecutive Council; Ebasco Environmental (United States). Apr 1992. 
216p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract BI79-87BP37474. Order Number DE92040061. 
Source: OSTI; NTIS; GPO Dep. 

The Nez Perce Tribe sub-contracted with EBASCO Environmen- 
tal to develop capabilities for predicting fish habitat conditions in 
the lower mainstem clearwater River under a limited range of dis- 
charge regimes from Dworshak Dam. The Nez Perce Tribe used 
this information to analyze a range of discharges from Dworshak 
Dam for anadromous fish habitat requirements. The Tribe's analy- 
sis does not necessarily reflect views of EBASCO Environmental. 
Flow analyses provided to the Bonneville Power Administration 
and/or US Army Corps of Engineers within this report on the lower 
mainstem Clearwater River shall in no way limit or influence future 
water rights claims or flow recommendations made by the Nez 
Perce Tribe for any purposes. Flows analyzed in this report are in- 
dependent of conditions for upstream or downstream anadromous 
fish migration and of any other purposes not specifically stated. 


33310 (DOE/BP/38906-2) 1991 McNary Dam Smolt mon- 
toring program: Annual report. Wagner, P. Washington Dept. of 
Fisheries, Olympia, WA (United States). [1991]. 42p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC79- 
88BP38906. Order Number DE92040056. Source: OSTI; NTIS; 
GPO Dep. 

The Washington Department of Fisheries assumed responsibility 
for the Smolt Monitoring Program at McNary Dam in 1990. This re- 
port summarizes the 1991 McNary smolt monitoring season. The 
1991 smolt monitoring season was extended concurrent with a 
WDF fallback research project which was conducted at the McNary 





juvenile fish facility. This project required that the submersible trav- 
eling screens remain installed after November 1 when they would 
normally be removed for maintenance and that the McNary bypass 
and collection system remain operational through December 16. 
Overall, a total of 560,559 juvenile salmonids were anesthetized 
and individually counted and examined for brands and scale loss. 


33311 (PNL-8229) Survey of Columbia River Basin 
streams for Columbia pebblesnall Fiuminicola columbiana and 
shortface lanx Fisherola nuttalli. Neitzel, D.A. (Pacific Northwest 
Lab., Richland, WA (United States)); Frest, T.J. Pacific Northwest 
Lab., Richland, WA (United States). Aug 1992. 83p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE92019879. Source: OSTI; NTIS; 
INIS; GPO Dep. 

At present, there are only two remaining sizable populations of 
Columbia pebbiesnails Fiuminicola columbiana; those in the 
Methow and Okanogan rivers, Washington. Smaller populations 
survive in the Hanford Reach of the Columbia River, Washington, 
and the lower Salmon River, Idaho, and possibly in the middle 
Snake River, Idaho; Hells Canyon of the Snake River, Idaho, 
Washington, and Oregon, and the Grande Ronde River, Oregon 
and Washington. Neither large population is at present protected, 
and there has been a substantial documented reduction in the 
species’ historic range. Large populations of the shortface lanx 
Fisherolla nuttalli persist in four streams: the Deschutes River, 
Oregon; the Hanford Reach and Bonneville Dam area of the 
Columbia River, Washington and Oregon; Hens Canyon of the 
Snake River, Idaho and Oregon; and the Okanogan River, Wash- 
ington. Smaller populations, or ones of uncertain size, are known 
from the lower Salmon and middie Snake rivers, Idaho; the Grande 
Ronde Washington and Oregon; imnaha, and John Day rivers, 
Oregon; and the Methow River, Washington. While substantial 
range reduction has occurred in this species, and the large popula- 
tions are not well protected, the problem is not as severe as in the 
case of the Columbia . Both species appear to have 
been widespread historically in the mainstem Columbia River and 
the Columbia River Basin prior to the installation of the current 
dam system. Both are now apparently reduced within the Columbia 
River to populations in the Hanford Reach and possibly other sites 
that are now separated by large areas of unsuitable habitat from 
those in the river's major tributaries. 


33312 (PNL-8297) impacts of the Snake River drawdown 
experiment on fisheries resources in Little Goose and Lower 
Granite Reservoirs, 1992. Dauble, D.D.; Geist, D.R. Pacific North- 
west Lab., Richland, WA (United States). Sep 1992. 27p. 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE92041355. Source: OSTI; NTIS; GPO Dep. 

In March 1992, the US Army Corps of Engineers initiated a test 
to help evaluate physical and environmental impacts resulting from 
the proposed future drawdown of Snake River reservoirs. Draw- 
down would reduce water levels in Snake River reservoirs and is 
being proposed as a solution to decrease the time it takes for 
salmon and steelhead smolts to migrate to the ocean. The Pacific 
Northwest Laboratory evaluated impacts to specific fisheries re- 
sources during the drawdown experiment by surveying Lower 
Granite Reservoir to determine if fall chinook salmon (On- 
corhynchus tshawytscha) spawning areas and steelhead (0. 
mykiss) access to tributary creeks were affected. In addition, 
shoreline areas of Little Goose Reservoir were monitored to evalu- 
ate the suitability of these areas for spawning by fall chinook 
salmon. Relative abundance of fish jes in nearshore areas 
was also determined during the drawdown, and stranded resident 
fish and other aquatic organisms were observed. 
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33313 Hydraulic positioning system for a hyraulic turbine 
governor. Gabellini, R.A.; Stuart, L.A. To Hydra-Power Systems, 
Inc. (USA). 4 Apr 1992. Filed date 3 Oct 1990. Canada Patent 
patent application 2026234. 16p. Source: Micromedia Ltd., Techni- 
cal Information Centre, 165 Hotel de Ville, Place du Portage, 
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Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC $6.00 CAN; 
MF $4.00 CAN. 

A hydraulic linear actuation system is provided for use as a gov- 
ernor in a hydropower turbine. According to the invention, the 
hydraulic piston cylinder assembly which operates the governor of 
a hydropower turbine has a servo valve capable of flowing only a 
portion of its flow requirements during normal low-power fluctuation 
conditions. During high-power fluctuation conditions of turbine oper- 
ation, such as during startup, hydraulic fluid also flows to and from 
the piston and cylinder assemblies through high flow pressure and 
return conduits that bypass the servo valve. Control of fluid flow in 
the high flow conduits is accomplished by a proportional throttling 
valve located in the high flow return line. The servo valve and pro- 
portional throttling valve together have a flow capacity which is 
equal to the flow requirements of the piston and cylinder assembly 
and they are both actuated by the same electronic controller. How- 
ever, the electronic controller only actuates the proportional 
throttling valve when the flow requirement of the piston and cylin- 
der assembly exceeds the flow capacity of the servo valve. A 
hydraulic logic circuit activated by the electronic controller allows 
the high flow pressure and return conduits to be reversed for 2- 
way operation of the piston and cylinder assembly. 1 fig. 


33314 Rotor power conversion apparatus and method. Or- 
ton, T.E.; Watts, D.C. 19 Mar 1992. Filed date 18 Sep 1990. 
Canada Patent patent application 2025601. 33p. Source: Microme- 
dia Ltd., Technical Information Centre, 165 Hotel de Ville, Place du 
Portage, Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC 
$6.00 CAN; MF $4.00 CAN. 

An apparatus for converting fluid flow and pressure into rotational 
mechanical power at high efficiency has a hollow pressure-tight ro- 
tor with a central fluid inlet and radial fluid passages, thrust jets, a 
rotor support and bearing means, and a fiuid supply. The thrust 
jets extend from the rotor and impart tangential reaction thrust or 
torque to the rotor by ejecting fluid approximately tangentially to the 
arc described by the rotor’s rotation. The thrust is always relative 
to its point of origin and is continuously amplified by the increase in 
fluid pressure within the rotor due to the enforced rotation of the 
fluid together with the rotor and the centrifugal force acting on the 
fluid coincidental to its rotational motion. The rotor has rigid axles 
attached along its axis of rotation, at least one of the axles being 
hollow to admit fluid. In one embodiment, the rotor is suspended 
over a fluid reservoir by a solid upper axle with bearings and sup- 
port frame, while a hollow lower axle extends downward from the 
rotor into the fluid supply beneath the rotor from which fluid enters 
the rotor through a sealed rotating hollow joint channelling fluid 
from the bottom of the reservoir via a feed pipe witin the reservoir. 
The upper axle extends through low-friction bearings on the upper 
support frame to provide a power takeoff. Rotor speed governors, 
an air purging mechanism, and a shutoff mechanism are also pro- 
vided. A method for operating the apparatus is described. 7 figs. 


1308 Health and Safety 
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33315 (NREL/MP-451-4778A) Safety Analysis Report for 
the use of hazardous production materials in photovoltaic ap- 
plications at the National Renewable Energy Laboratory. 
Crandall, R.S. (National Renewable Energy Lab., Golden, CO 
(United States)); Nelson, B.P.; Moskowitz, P.D.; Fthenakis, V.M. 
National Renewable Energy Lab., Golden, CO (United States). Jul 
1992. 167p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-83CH10093. Order Number 
DE92001218. Source: OSTI; NTIS; INIS; GPO Dep. 

To ensure the continued safety of SERI's employees, the com- 
munity, and the environment, NREL commissioned an internal 
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audit of its photovoltaic operations that used hazardous production 
materials (HPMs). As a result of this audit, NREL management vol- 
untarily suspended all operations using toxic and/or pyrophoric 
gases. This suspension affected seven laboratories and ten individ- 
ual deposition systems. These activities are located in Building 16, 
which has a permitted occupancy of Group B, Division 2 (B-2). 
NREL management decided to do the following. (1) Exclude from 
this SAR all operations which conformed, or could easily be made 
to conform, to B-2 Occupancy requirements. (2) Include in this 
SAR all operations that could be made to conform to B-2 Occu- 
pancy requirements with special administrative and engineering 
controls. (3) Move all operations that could not practically be made 
to conform to B-2 Occupancy requirements to alternate locations. 
In addition to the layered set of administrative and engineering 
controls set forth in this SAR, a semiquantitative risk analysis was 
performed on 30 various accident scenarios. Twelve presented 
only routine risks, while 18 presented low risks. Considering the 
demonstrated safe operating history of NREL in general and these 
systems specifically, the nature of the risks identified, and the lay- 
ered set of administrative and engineering controls, it is clear that 
this facility falls within the DOE Low Hazard Class. Each operation 
can restart only after it has passed an Operational Readiness 
Review, comparing it to the requirements of this SAR, while subse- 
quent safety inspections will ensure future compliance. 


1405 Solar Energy Conversion 
Refer also to citation(s) 33315, 33336, 33927, 34795 


33316 § (AFME-90-05-1-DOC) Photovoltaic electricity: mate- 
rials, photocelis, systems. Agence Francaise pour la Maitrise de 
rEnergie, 75 - Paris (France). 1991. 405p. (in French). (CONF- 
9010516-: Conference on photovoltaic electricity: materials, 


photocelis, systems, Valbonne (France), 24-25 Oct 1990). Order 
Number DE93706808. Source: OSTI; NTIS (US Sales Only). 

The different topics of the symposium on photovoltaic conversion 
are: silicon materials (purification with inductive plasma), polycrys- 


talline silicon photocelis (Photowatt), thin film photocelis 
(hydrogenated amorphous silicon, packaging and ageing of mod- 
ules), conversion efficiency enhancement, impurity trapping; 
testing, calibration and standardization of photovoltaic systems. 


33317 (DOE/CE/15337—T15) A high intensity solar cell in- 
vention: The edge-illuminated vertical mult-junction (VNJ) 
solar cell: Final report. Sater, B.L. High Intensity Photovoltaics, 
Inc., Olmstead Falls, OH (United States). 7 Aug 1992. 14p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG01-87CE15337. Order Number DE92019015. Source: OSTI; 
NTIS; GPO Dep. 

This report contains a summary of a High Intensity Solar Cell (HI 
Cell) development carried out under the NIST/DOE Energy-Related 
Invention Program. The HI Cell, or Edge-llluminated vertical Multi- 
junction Solar Cell, eliminates most major problems encountered 
with other concentrator solar cell designs. Its high voltage and low 
series resistance features make it ideally suited for efficient opera- 
tion at high intensities. Computer modeling shows efficiencies near 
30% at 500 suns intensity are possible with state-of-art processing. 
Development of a working model was largely successful before en- 
countering an unexpected problem during the last fabrication step 
with the anti-reflection coating. Unfortunately, funding was 
exhausted before its resolution. Recommendations are made to re- 
solve the AR coating problem and to integrate all the knowledge 
gained during this development into a viable prototype model. The 
invention will provide the technical and economic performance 
needed to make photovoltaic systems cost-effective for wide use. 


33318 §(NEDO-P-9159) Study survey on cold district model 
concepts. New Energy and Industrial Technology Development Or- 
ganization, Tokyo (Japan). Mar 1992. 346p. (in Japanese). 
Sponsored by New Energy and Industrial Technology Development 
Organization, Tokyo (Japan). Order Number DE93716338. Source: 
OSTI; NTIS. 

New energy such as photovoltaic power generation, wind power 
generation, fuel cells is now in the stage of developing its model 
business ahead of the introduction and wide spread in each area. 
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This is a report of the fiscal 1991 survey which was made in 
Hokkaido, a typical cold district, by contract with NEDO. Kitami (ur- 
ban type), Ebetsu (composite type) and Shintoku (agricultural type) 
are selected as model districts. Constructing concretely devel- 
opable systems in terms of energy supply/demand and structure 
system, studies are made on energy balance, initial investment, 
profitability, etc. Consequently, the subject on profitability is im- 
provement of efficiency and the life of new energy facilities, and it 
is also noted that the cost of heat supply piping installation is a 
heavy burden. Sewage sludge gas and hot water drained from pa- 
per mills contribute largely to the petroleum substitution effect. The 
petroleum substitution shows rates of 35-41% and the high substi- 
tution effect and environmental load reduction effect are proved. 
128 figs., 113 tabs. 


33319 (NREL/TP-410-4959) Novel ways of depositing ZnTe 
films by a solution growth technique: Final subcontract re- 
port, 1 Ja 1990-1 January 1992. Birkmire, R.W. (Delaware 
Univ., Newark, DE (United States). Inst. of Energy Conversion); 
McCandless, B.E.; Yokimcus, T.A.; Mondal, A. National Renewable 
Energy Lab., Golden, CO (United States); Delaware Univ., Newark, 
DE (United States). Inst. of Energy Conversion. Oct 1992. 79p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-83CH10093. Order Number DE92010591. Source: 
OSTI; NTIS; GPO Dep. 

An electrochemical process has been successfully developed for 
the reproducible deposition of ZnTe and copper-doped ZnTe films 
suitable as transparent ohmic contacts for CdS/CdTe solar cells. 
The development of this method and optimization of key process- 
ing steps in the fabrication of CdS/CdTe/ZnTe:Cu devices has 
allowed IEC to achieve cell performance results of FF>70% and n 
~10%. Preliminary efforts have indicated that the deposition meth- 
ods investigated are potentially feasible for the formation of other 
II-VI compounds for use in polycrystalline thin film solar devices 
and should be the focus of future work. 


33320 (NREL/TP-410-5008) NREL photovoltaic subcontract 
reports: Abstracts and document contro! information, 1 Au- 
gust 1991-31 July 1992. National Renewable Energy Lab., 
Golden, CO (United States). Aug 1992. 56p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
83CH10093. Order Number DE92016408. Source: OSTI; NTIS; 
GPO Dep. 

This report contains document control information and abstracts 
for the National Renewable Energy Laboratory (NREL) subcon- 
tracted photovoltaic program publications. It also lists source 
information on additional publications that describe US Department 
of Energy (DOE) PV research activities. It is not totally exhaustive, 
so it lists NREL contacts for requesting further information on the 
DOE and NREL PV programs. This report covers the period from 
August 1, 1991, through July 31, 1992. The purpose of continuing 
this type of publication is to help people keep abreast of specific 
PV interests, while maintaining a balance on the costs to the PV 
program. The information in this report is organized under PV tech- 
nology areas: Amorphous silicon research; polycrystalline thin films 
(including copper indium diselenide, cadmium telluride, and thin- 
film silicon); crystalline materials and advanced concepts (including 
silicon, gallium arsenide, and other group Ill-V materials); and PV 
manufacturing technology development (which may include manu- 
facturing information for various types of PV materials). 


33321 (NREL/TP-—411-5017) Cost analysis methodology: 
Photovoltaic Manufacturing Technology Project: Annual sub- 
contract report, 11 March 1991-11 November 1991. Whisnant, 
R.A. (Research Triangle Inst., Research Triangle Park, NC (United 
States)). National Renewable Energy Lab., Golden, CO (United 
States); Research Triangle Inst., Research Triangle Park, NC 
(United States). Sep 1992. 23p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO02-83CH10093. Order 
Number DE92016441. Source: OSTI; NTIS; GPO Dep. 

This report describes work done under Phase 1 of the Photo- 
voltaic Manufacturing Technology. (PVMaT) Project. PVMaT is a 
five-year project to support the translation of research and develop- 
ment in PV technology into the marketplace. PVMaT, conceived as 
a DOE/industry partnership, seeks to advanced PV manufacturing 
technologies, reduce PV module production costs, increase module 





performance, and expand US commercial production capacities. 
Under PVMaT, manufacturers will propose specific manufacturing 
process improvements that may contribute to the goals of the 
project, which is to lessen the cost, thus hastening entry into the 
larger scale, grid-connected applications. Phase 1 of the PVMaT 
project is to identify obstacles and problems associated with manu- 
facturing processes. This report describes the cost analysis 
methodology required under Phase 1 that will allow subcontractors 
to be ranked and evaluated during Phase 2. 


33322 (NREL/TP-413-5011) Fabrication of stable, large- 
area, thin-flim CdTe photovoltaic modules: Annual subcontract 
report, 10 May 1991-9 May 1992. Nolan, J.F. (Solar Cells, Inc., 
Toledo, OH (United States)); Meyers, P.V. National Renewable En- 
ergy Lab., Goklen, CO (United States); Solar Cells, Inc., Toledo, 
OH (United States). Sep 1992. 17p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-83CH10093. 
Order Number DE92016445. Source: OSTI; NTIS; GPO Dep. 
Solar Cells, Inc (SCI) has a program to produce 60 cm X 120 
cm solar modules based on CdTe films. The method of choice for 
semiconductor deposition is condensation from high temperature 
vapor’s. Early work focussed on Close Spaced Sublimation and 
Chemical Vapor Deposition using elemental sources, but later 
equipment designs no longer conform to either category. 
Small area efficiency has been confirmed by NREL at 9.3% on a 
0.22 cm? device (825 mV Voc, 18.2 mA/cm? Jsc, and 0.62 FF) de- 
posited on a 100 cm? substrate. On 8 cell, 64 cm* submodules, 
the best result to date is 7.3% (5.9 V Voc, 130 mA Isc, and 0.61 
FF). CdS, CdTe, and ZnTe films have been deposited onto 60 cm 
X 120 cm substrates - single cells produced from this material 
have exceeded 8% efficiency, 64 cm? submodules have exceeded 
5%. Module efficiency is limited by mechanical defects - mostly 
shunts - associated with processing after deposition of the semi- 


conductor layer's. Present best result is 1.4% total area efficiency. 
In anticipation of more advanced designs, CdTe films have also 
been deposited from apparatus employing elemental sources. This 
project is in an early stage and has produced only rudimentary re- 


sults. A pro-active Safety, Health, Environmental and Disposal 
program has been developed. Results to date indicate that both 
employees and the environment have been protected against over- 
exposure to hazards including toxic chemicals. 


33323 (NREL/TP-413-5092) Development of a computer 
model for polycrystalline thin-film CulnSe. and CdTe solar 
cells: Final subcontract report, 1 1991-31 December 
1991. Gray, J.L. (Purdue Univ., Lafayette, IN (United States)); 
Schwartz, R.J.; Lee, Y.J. National Renewable Energy Lab., Golden, 
CO (United States). Sep 1992. 44p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-83CH10093. 
Order Number DE92016444. Source: OSTI; NTIS; GPO Dep. 

This report describes work to develop an accurate numerical 
model for CulnSe2 (CIS) and CdTe-based solar cells capable of 
running on a personal computer. Such a model will aid researchers 
in designing and analyzing CIS- and CdTe-based solar cells. 
ADEPT (A Device Emulation Pregrain and Tool) was used as the 
basis for this model. An additional objective of this research was to 
use the models developed to analyze the performance of existing 
and proposed CIS- and CdTe-based solar celis. The development 
of accurate numerical models for CIS- and CdTe-based solar cells 
required the compilation of cell performance data (for use in model 
verification) and the compilation of measurements of material 
parameters. The development of the numerical models involved im- 
plementing the various physical models appropriate to CIS and 
CdTe, as well as some common window. A version of the model 
capable of running on an IBM-comparable personal computer was 
developed (primary code development is on a SUN workstation). A 
user-friendly interface with pop-up menus is continuing to be devel- 
oped for release with the IBM-compatible model. 


33324 (NREL/TP—432-4981) Plilot-scale study of the solar 
detoxification of VOC-contaminated groundwater. Mehos, M. 
(National Renewable Energy Lab., Gokien, CO (United States)); 
Turchi, C.; Pacheco, J.; Boegel, A.J.; Merrill, T.; Stanley, R. Na- 
tional Renewable Energy Lab., Golden, CO (United States). Aug 
1992. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-83CH10093. (CONF-920808-6: 
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American Institute of Chemical Engineers (AIChE) summer national 
meeting, Minneapolis, MN (United States), 9-12 Aug 1992). Order 
Number DE92016405. Source: OSTI; NTIS; INIS; GPO Dep. 

The Solar Detoxification Field Experiment was designed to inves- 
tigate the photocatalytic ition of organic contaminants in 
groundwater at a Superfund site at Lawrence Livermore National 
Laboratory (LLNL). The process uses ultraviolet (UV) energy, avail- 
able in sunlight, in conjunction with the photocatalyst, titanium 
dioxide, to decompose organic chemicals into nontoxic compounds. 
The field experiment was developed by three federal laboratories: 
the National Renewable Energy Laboratory (NREL), Sandia 
National Laboratory (SNLA), and LLNL. The US Department of En- 
ergy funded the experiment. The objectives of the pilot-scale study 
included the advancement of the solar technology into a nonlabo- 
ratory waste-remediation environment the compilation of test data 
to help guide laboratory research and future demonstrations and 
the development of safe operational procedures. Results of the pi- 
lot study are discussed, emphasizing the effect of several process 
variables on the system performance. These variables include al- 
kalinity, catalyst loading, flow velocity through the reactor, and 
incident solar UV radiation. The performance of the solar detoxifi- 
cation process are discussed as it relates to concentrating and 
nonconcentrating collectors. 


33325 (NREL/TP-451-4999) High efficlency cadmium tel- 
luride and zinc telluride based thin-flim solar cells: Annual 
subcontract report, 1 March 1990-28 February 1992. Rohatgi, 
A. (Georgia Inst. of Tech., Atlanta, GA (United States)); Sud- 
harsanan, R.; Ringel, S.A.; Chou, H.C. National Renewable 
Lab., Gokden, CO (United States); Georgia Inst. of Tech., Atlanta, 
GA (United States). Oct 1992. 108p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-83CH10093. 
Order Number DE92016403. Source: OSTI; NTIS; GPO Dep. 
This report describes work to improve the basic understanding of 
CdTe and ZnTe alloys by growing and characterizing these films 
along with cell fabrication. The major objective was to develop 
wide-band-gap (1.6—1.8 eV) material for the top cell, along with 
window material and transparent ohmic contacts, so 
that a cascade cell design can be optimized. Front-wall solar cells 
were fabricated with a glass/SnO2/CdS window, where the CdS 
film is thin to maximize transmission and current. Wi 
absorber films (E, = 1.75 eV) were grown by molecular beam epi- 
taxy (MBE) and metal-organic chemical vapor deposition (MOCVD) 
techniques, which provided excellent control for tailoring the film 
composition and properties. CdZnTe flims were grown by both 
MBE and MOCVD. All the as-grown films were characterized by 
several techniques (surface photovoltage spectroscopy, Auger 
electron spectroscopy (AES), and x-ray photoelectron spectroscopy 
(XPS)) for composition, bulk uniformity, thickness, and film and 
interface quality. Front-wall-type solar cells were fabricated in col- 
laboration with Ametek Materials Research using CdTe 
and CdZnTe polycrystalline absorber films. The effects of process- 
ing on ternary film were studied by AES and XPS coupled with 
capacitance voltage and current voltage measurements as a func- 
tion of temperature. Bias-dependent spectral response and 
electrical measurements were used to test some models in order 
to identify and quantify dominant loss mechanisms. 


33326 (NREL/TP-451-5014) Novel thin-film fabri- 
cation: Annual subcontract report, 1 May 1991-30 April 1992. 
Gabor, A. (Colorado Univ., Boulder, CO (United States)); Hermann, 
A. National Renewable Energy Lab., Golden, CO (United States); 
Colorado Univ., Boulder, CO (United States). Sep 1992. 20p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-83CH10093. Order Number DE92016440. Source: 
OSTI; NTIS; GPO Dep. 

This report describes work to form thin films of CulnSe2 (CIS) by 
annealing precursor films containing Cu, In, and Se in a rapid ther- 
mal processor. This involves two steps: (1) a precursor containing 
Cu, In, and Se is deposited on unheated substrates such that CIS 
does not form during this deposition step, and (2) the precursor is 
annealed in a rapid thermal processor to crystallize the CIS. 
Advantages of this process are that (1) no H2Se is used; (2) con- 
centration gradients can potentially be built into the film due to the 
rapid anneal; and (3).the precursor can potentially be deposited 
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using scalable methods such as sputtering, solution growth, and 
electrodeposition. The deposition method used was three-source, 
elemental physical vapor deposition. At room temperature, such a 
method was considered to be a flexible way to deposit a precursor 
that would be fairly typical of precursors deposited by more 
scalable techniques. Precursors were made both by the stacked el- 
emental layer approach, where one element at a time wsas 
evaporated, as well as by a co-evaporation method. Adhesion 
problems limited device performance, and the co-evaporated pre- 
cursors displayed unintended segregation of Cu and | in a direction 
normal to the film plane. The best cell efficiency was 3.5%. 


33327 Solar cell thread. Olson, J. 23 Apr 1992. Filed date 22 
Oct 1990. Canada Patent patent application 2028154. 6p. Source: 
Micromedia Ltd., Technical Information Centre, 165 Hotel de Ville, 
Place du Portage, Phase 2, Hull, Quebec, Canada J8X 3X2. 
Prices: PC $6.00 CAN; MF $4.00 CAN. 

A solar cell is constructed by layering materials upon a cylindri- 
cal substrate such as the shape of a thread of unspecified 
diameter and length. This thread can be woven as both warp and 
woof threads to produce a flat plane of fabric, unspecified in size, 
and having a surface geometry intrinsically oriented to photon vec- 
tors outside the plane of the fabric. Since the cylindrical substrate’ 
is structural under tension, the cell is integral to a tension- 
supported membrane structure. The diameter of the cell threads is 
determined by substrate performance requirements in terms of 
structural loading, cell layer thickness performance requirements in 
relation to surface area, and practical requirements encountered in 
the weaving process. The length of a cell is limited due to electrical 
resistance within the back ohmic contact layer of the cell. It is nec- 
essary to provide an external circuit connection at regular intervals 
along the length of a cell thread. Anti-reflective and/or weather pro- 
tective coatings may be applied to the surface of the fabric woven 
from the threads. 5 figs. 


1406 Photovoltaic Power Systems 
Refer also to citation(s) 33669 


33328 (AFME-89-05-0009) Qualification of photovoltaic 
simulator for pumping. Servant, J.N.; Gigodeau, R. Agence Fran- 
caise pour la Maitrise de I’'Energie, 75 - Paris (France). 1990. 24p. 
(In French). Order Number DE93706806. Source: OSTI; NTIS (US 
Sales Only). 

After calibration of the control functions of the analog simulator, 
the photovoltaic simulator is used for measuring the performances 
of an immersed pump. Hydraulic performances (flow rate and 
efficiency) are measured for different heights and illuminations. Re- 
sults are compared to suppliers data and are used to validate the 
simulator utilization method for photovoltaic system testing. 


33329 (AFME-90-05-2-DOC) Photovoltaic pumping. Chabot, 
B. Agence Francaise pour la Maitrise de l’Energie, 75 - Paris 
(France). 1990. 26p. (in French). Order Number DE93706809. 
Source: OSTI; NTIS (US Sales Only). 

Principles and performances of photovoltaic systems are first 
briefly summarized and their main applications are recalled; calcu- 
lations for design and dimensioning are presented. The various 
photovoltaic pumping systems are then described and their perfor- 
mances analyzed; a methodology for a successfull design and 
operation of a photovoltaic pumping system is proposed. 


33330 (AFME-90-09-0055) Photovoltaic solar pumping. 13 
yeers of operation and know-how in Mall. Agence Francaise 
pour la Maitrise de Energie, 75 - Paris (France). 1991. 106p. (In 
French). Order Number DE93706807. Source: OSTI; NTIS (US 
Sales Only). 

200 photovoltaic pumps have been installed in Mali between 
1977 and 1990; they are used mainly on wells and their reliability 
is highly superior to generator sets; a repair is counted every 2.4 
years but a competent maintenance staff is necessary. The finan- 
cial success of these photovoltaic pumping system is ensured by 
the imperative association of the local user to the real costs. 


33331 (ETDE-mf-93702124) A hybrid photovoltaic power/ 
wind power plant on the island of Pellworm, FRG. Final report. 
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Bauer, G. Telefunken Systemtechnik GmbH, Deutsche Aerospace 
AG, Wedel (Germany); Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany). Sep 1990 40p. (in German). Con- 
tract BMFT O3E8050B. Order Number DE93702124. Source: 
OSTI; NTIS (US Sales Only). 

Conversion of an existing photovoltaic power plant into a hybrid 
photovoltaic power/wind power plant lead to an increase in power 
generation by about 120% in spite of below average wind supplies. 
The 85% availability guaranteed by contract has been achieved in 
practice. The system's actual availability during the first year of op- 
eration was much higher. The results show that sun and wind 
complement each other ideally and that hybrid plants improve the 
economic efficiency. The reliability of the complementary wind 
power plants has been meeting expectations. The Pellworm system 
is an exemplary reference plant for further similar projects. (orig.). 
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33332  (DOE/CH/10093—-148) Solar thermal electric and bio- 
mass power: Program overviews, Fiscal years 1990-1991: US 
Department of Energy programs in utility technologies. Na- 
tional Renewable Energy Lab., Golden, CO (United States). Jun 
1992. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-83CH10093. Order Number 


DE92010582. Source: OSTI; NTIS; GPO Dep. 

This document highlights progress made in the U.S. Department 
of Energy’s Solat Thermal Electric and Biomass Power Programs 
during FY 1990-FY 1991. A broad outline is offered of program 
goals, overview of the technologies, performance of existing solar 
plants,and prospects for future development of the technology. 
(DT) 


33333 Means for extracting energy from ambient thermal 
systems. Horsley, P.B. 6 May 1992. Filed date 5 Nov 1990. 
Canada Patent patent application 2029272. 10p. Source: Microme- 
dia Ltd., Technical Information Centre, 165 Hotel de Ville, Place du 
Portage, Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC 
$6.00 CAN; MF $4.00 CAN. 

Means are provided for extracting energy from low temperature 
waste energy and other ambient thermal systems. According to the 
thermodynamic cycle used in the invention, the available energy 
within any sun-warmed ambient thermal system can be converted 
at any time of night or day, summer or winter, using ordinary air in- 
stead of refrigerants or chemical coolants, thereby eliminating the 
possibility of pollution. According to the invention, a novel method 
is used to increase the density of a confined gas such as air by 
cooling the gas in many small incremental steps. The gas is cooled 
in many small compartments and permitted to expand freely from 
one compartment to the next. This process is equivalent to cooling 
a gas to a low temperature at nearly constant pressure, without 
producing any heat of compression. When the gas is reheated, it 
expands and performs work as in a normal thermodynamic cycle. 
The result is the extraction of most of the available energy, which 
is converted to useful rotary energy in the process. A part of the 
rotary energy converted is used in a refrigeration cycle in which the 
expansion coil is located in an insulated chamber at the cold end 
of the compartment array to control thermal leakage. 6 figs. 


1409 Solar Thermal Utilization 
Refer also to citation(s) 33785 


33334 (DTH-LV-92-12) MF-demonstration project at Wew- 
ers Brickyard in Helsinge. May 1992: Status report. 
Oestergaard Jensen, S. Danmarks Tekniske Hoejskole, Lyngby 
(Denmark). Lab. for Varmeisolering. May 1992. 44p. Contract ENS- 
51181/91-0020;Contract SE-417/87. Order Number DE93711053. 
Source: OSTI; NTIS. 

A brief description is given of the system, measuring system and 
results from the first preliminary analyses of measured data in con- 
nection with the multi-function demonstration project at Wewers 
Brickyard in Helsinge, Sealand in Denmark. The system comprises 
multi-function solar energy panels. The panel can act as both a so- 
lar collector and as a heat exchanger between fresh air to the 
building and exhaust air from the building. If the exhaust air is led 





down between the insulated wall and the trapezium shaped plate, 
the heat loss through the wall will furthermore be reduced, as the 
temperature will be higher on the outside of the insulated wall dur- 
ing the heating season than the ambient air temperature. The 
overall system contains approximately 126 square meters of multi- 
function panels with a transparent double walled ripped plastic 
cover located on the roof of a brick-beam moulding workshop. The 
measurement results are discussed. (AB). 


33335 (SAND-91-1282) Boller efficiency methodology for 
solar heat applications. Maples, D. (Louisiana State Univ., Baton 
Rouge, LA (United States). Boiler Efficiency Inst.); Conwell, J.C.; 
Pacheco, J.E. Sandia National Labs., Albuquerque, NM (United 
States). Aug 1992. 87p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE92019805. Source: OSTI; NTIS; GPO Dep. 

This report contains a summary of boiler efficiency measure- 
ments which can be applied to evaluate the performance of 
steam-generating boilers via both the direct and indirect methods. 
This methodology was written to assist industries in calculating the 
boiler efficiency for determining the applicability and value of ther- 
mal industrial heat, as part of the efforts of the Solar Thermal 
Design Assistance Center (STDAC) funded by Sandia National 
Laboratories. Tables of combustion efficiencies are enclosed as 
functions of stack temperatures and the amount of carbon dioxide 
and carbon monoxide in the gas stream. 


1410 Solar Collectors and Concentrators 
Refer also to citation(s) 32914, 33334 


1430 Health and Safety 


33336 Se ee eee Safety analysis report for the 
use of hazardous uction materials in photovoltaic applica- 
tions at the National Renewable Energy Laboratory: Volume 2, 

ices. Crandall, R.S.; Nelson, B.P.; Moskowitz, P.D.; 
Fthenakis, V.M. National Renewable Energy Lab., Gokien, CO 
(United States). Jul 1992. 247p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-83CH10093. Order 
Number DE92040321. Source: OSTI; NTIS; GPO Dep. 

To ensure the continued safety of SERI’s employees, the com- 
munity, and the environment, NREL commissioned an internal 
audit of its photovoltaic operations that used hazardous production 
materials (HPMS). As a result of this audit, NREL management 
voluntarily suspended all operations using toxic and/or pyrophoric 
gases. This suspension affected seven laboratories and ten individ- 
ual deposition systems. These activities are located in Building 16, 
which has a permitted occupancy of Group B, Division 2 (B-2). 
NREL management decided to do the following. (1) Exclude from 
this SAR all operations which conformed, or could easily be made 
to conform, to B-2 Occupancy requirements. (2) Include in this SAR 
all operations that could be made to conform to B-2 Occupancy re- 
quirements with special administrative and engineering controls. (3) 
Move all operations that could not practically be made to conform 
to B-2 occupancy requirements to alternate locations. In addition to 
the layered set of administrative and engineering controls set forth 
in this SAR, a semiquantitative risk analysis was performed on 30 
various accident scenarios. Twelve presented only routine risks, 
while 18 presented low risks. Considering the demonstrated safe 
operating history of NREL in general and these systems specifi- 
cally, the nature of the risks identified, and the layered set of 
administrative and engineering controls, it is clear that this facility 
falls within the DOE Low Hazard Class. Each operation can restart 
only after it has passed an Operational Readiness Review, com- 
paring it to the requirements of this SAR, while subsequent safety 
inspections will ensure future compliance. This document contains 
the appendices to the NREL safety analysis report. 
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33337 (CONF-920378-, pp. 193) Closing remarks [by the 
Director of the DOE Office of Renewable Energy Conversion]. 
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Kessler, R.R. USDOE Assistant Secretary for Conservation and 
Renewable Energy, Washington, DC (United States). Geothermal 
Div. [1992]. From Geothermal energy program review: geothermal 
energy and the utility market-the opportunities and challenges for 

expanding geothermal energy in a competitive supply market; San 
Francisco, CA (United States); 24-26 Mar 1992. In Geothermal en- 
ergy and the utility market — the opportunities and challenges for 
expanding geothermal energy in a competitive supply market: Pro- 
ceedings. Geothermal Program Review X. 230p. Order Number 
DE92019090. Source: OSTI; NTIS. 

The author highlights the activities reported on during the confer- 
ence and points to these as proof that the Geothermal Partnership 
of industry and DOE is growing and thriving. He also reviews the 
progress made by state governments and other federal agencies in 
geothermal research. He believes that in today's market-based 
business climate, where the electric utility industry is facing extra- 
ordinary challenges, the ways in which this sector must operate 


loping opportunities and could contribute a larger 
share of future oe needs with advanced exploration, develop- 
ment, and production technologies and more favorable public 
policies. The geothermal industry needs to continue to share their 
concerns and to widely herald their successes in order to achieve 
their goals. 


33338 
ments on geothermal industry 
panel. Koenig, J.B. (GeothermEx iInc., Richmond, CA (United 
States)). USDOE Assistant Secretary for Conservation and Renew- 
able Energy, Washington, DC (United States). Geothermal Div. 
[1992]. From Geothermal energy program review: geothermal en- 
ergy and the utility market-the opportunities and challenges for 
expanding geothermal energy in a competitive supply market; San 
Pandan CA (United States); 24-26 Mar 1992. in Geothermal en- 
ergy and the utility market — the opportunities and challenges for 
expanding geothermal energy in a competitive supply market: Pro- 
ceedings. Geothermal Program Review X. 230p. Order Number 
DE92019090. Source: OSTI; NTIS. 

no other resource industry in modern times has seen 
the dramatic growth and maturation as has the geothermal indus- 
try. The enormous and rapid geothermal growth, resulting in the 
installation and operation of some 2,800 MW of power generation 
facilities, plus 2,000 thermal MW of non-electric facilities, 
all within the past 25 years, has left unresolved issues in its wake. 
The Department of Energy, through its Geothermal Program, has 
helped the growing geothermal industry in many ways. However, 
because the geothermal industry is in many ways a highly mature 
industry, with commercial equity- and debt-financing for typical de- 
velopment projects, and with new interest being expressed by 
electric utilities in additional geothermal power tacilties, it is caught 
in a Catch 22 that is deeply troubling. It is congratulated - and then 
ignored - by government officials, and told to move forward on its 
own feet; while at the same time, financiers and electric utilities tell 
it that for there to be more geothermal development, it must resolve 
the unresolved issues: better predictive exploration, greater drilling 
success rates, more accurate reserves assessments, problem-free 
field operations, lower development costs, improved 
for risk reduction. This requires money, research facilities, time, and 
cooperative support from the government, and more specifically 
from the Department of Energy. Recommendations are made. 


(CONF-920378-, pp. 197-198) Summary of com- 


33339  (CONF-920378-, pp. 209) Comments on the DOE hy- 
drothermal energy conversion R and D program. Mendive, D.L. 
(Geothermal Development Associates, Reno, NV (United States)). 
USDOE Assistant Secretary for Conservation and Renewable En- 
ergy, Washington, DC (United States). Geothermal Div. [1992]. 
From Geothermal energy program review: geothermal energy and 
the utility market-the opportunities and challenges for expanding 
geothermal energy in a competitive supply market; San Francisco, 
CA (United States); 24-26 Mar 1992. In Geothermal energy and 
the utility market — the opportunities and challenges for expanding 
geothermal energy in a competitive supply market: Proceedings. 
Geothermal Program Review xX. 230p. Order Number 
DE92019090. Source: OSTI; NTIS. 
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In his closing remarks at last years program review, Roland 
Kessler pointed out two critical questions that must be asked with 
regard to any program funding: (1) what specifically will be accom- 
plished with the funds requested and why does it matter; (2) what 
important accomplishments have been made with the funds you 
have spent? Keeping these two questions in mind, the author re- 
views the Materials, Brine Chemistry, and Geothermal Waste 
Treatment research programs and recommends continuation of 
these projects. He recommends a redirection of the heat cycle 
research toward other energy conversion problems and an im- 
provement in the technology transfer to industry. 


1501 Resources and Availability 
Refer also to citation(s) 33365, 35075 


33340 (ETDE/JP-mf-93716254, pp. 149-180) Study on frac- 
ture system filling minerals. Takeno, N. (Geological Survey of 
Japan, Tsukuba (Japan)); Kanehara, K. Geological Survey of 
Japan, Tsukuba, Ibaraki (Japan). Dec 1991. 280p. (In Japanese). 
In Interim report on the 1990 research and development results of 
the Sunshine Project.: Research on deep geothermal resource ex- 
ploration technology. Order Number DE93716254. Source: OSTI; 
NTIS (US Sales Only). 

Studies have been carried out to clarify chemically the crystalliz- 
ing conditions for minerals produced in fracture systems in 
geothermal areas, using a numerical simulation. This paper sum- 
marizes first the results of the studies performed from 1986 through 
1989. Discussions were given in 1990 on the Sengan area as to 
changes in chemical composition in rocks associated with a wide- 
area rock alteration and its relationship with hydrothermal water. In 
order to extract the chemical composition changes in the rocks as- 
sociated with the alteration, a method was adopted to estimate 
concentration changes in the object elements from the SiO2 com- 
position in alteration rocks. The method has assumed that a linear 
relationship can be constituted in a certain composition range 
between the SiO2 composition in the alteration rocks and the con- 
centration of the elements subjected to the discussion, and that the 
SiO. composition changes little during the alteration process. The 
paper describes behaviors of such constituents as Li, Naz O, K2 O, 
Cl, F, and As associated with acidic alteration, illite-potash type al- 
teration, and other alterations (neutral alteration not containing illite 
and potash, and alkaline alteration). 22 refs., 22 figs., 2 tabs. 


33341 (NEDO-OS-9103) FY1990 Annual report of geother- 
mal energy survey and technology. New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). 1992. 55p. 
Order Number DE93716356. Source: OSTI; NTIS. 

This is FY1990 Annual Report on ‘geothermal energy survey and 
technology’ by New Energy and Industrial Technology Development 
Organization (NEDO) . First, concerning geothermal resources ex- 
ploration project in which surveys have been executed throughout 
Japan since 1980, outlines of surveys in 1990 and objectives for 
FY1992 are summarized. As for surveys for promoting develop- 
ment of geothermal energy, surveys in 8 areas conducted for three 
years from 1988 to 1990 as well as future plans are also de- 
scribed. Then, the verification investigation for geothermal survey 
technologies, which has been executed since 1980 for the purpose 
of establishing geothermal survey technologies to promote the de- 
velopment of geothermal resources in Japan, is introduced with 
outlines of surveys in 1990 and objectives for FY1992. Further- 
more, development conditions of power generation technologies 
utilizing geothermal energy such as binary-cycle power generation 
and hot dry rock power generation are described. 28 figs., 4 tabs. 


33342  (NEDO-OS-9103, pp. 1-26) FY1990 annual report of 
geothermal energy survey and technology. 1.: Development of 
geothermal resources. New Energy and Industrial Technology 
Development Organization, Tokyo (Japan). 1992. In FY1990 An- 
nual report of geothermal energy survey and technology. 55p. 
Order Number DE93716356. Source: OSTI; NTIS. 

The purpose of the 3rd survey(since 1987) in the geothermal 
resources exploration project conducted by New Energy and Indus- 
trial Technology Development Organization (NEDO) is to establish 
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a comprehensive analysis system to precisely select promising ar- 
eas for preserving prospective geothermal resources by analyzing 
and utilizing the data obtained from the ground surface survey 
based on the 1st and 2nd surveys. This system applies advanced 
information processing technologies and develops the detailed 
designs and programs of the systems. This report describes sum- 
maries for FY1990 and future plans concerning development of 
comprehensive analysis system, survey of a wide area geothermal 
water flow system, and study of new resource survey techniques. 
Also, in regard to the survey for promoting development of 
geothermal energy, which is aiming at promoting the development 
of geothermal energy by reducing the survey risks, surveys in 8 ar- 
eas executed in FY1990 are outlined. Moreover, plans for FY1992 
as for technical development to evaluate geothermal reservoir lay- 
ers and design of a simple-type small-to-medium sized geothermal 
power generation system are introduced. 13 figs., 3 tabs. 


1502 Geology and Hydrology of Geothermal Sys- 
tems 


Refer also to citation(s) 32808, 35074 


33343. (CONF-920378-, pp. 199-202) NGA Industry critique 
of the exploration component. lovanetti, J.L. (Weiss Associaies, 
Emeryville, CA (United States)). USDOE Assistant Secretary for 
Conservation and Renewable Energy, Washington, DC (United 
States). Geothermal Div. [1992]. From Geothermal energy program 
review: geothermal energy and the utility market-the opportunities 
and challenges for expanding geothermal energy in a competitive 
supply market; San Francisco, CA (United States); 24-26 Mar 
1992. In Geothermal energy and the utility market — the opportuni- 
ties and challenges for expanding geothermal energy in a 
competitive supply market: Proceedings. Geothermal Program Re- 
view X. 230p. Order Number DE92019090. Source: OSTI; NTIS. 

The author was asked to critique the Exploration component of 
the US Department of Energy (DOE) Geothermal Program Review 
X. His comments focus principally on the hydrothermal portion of 
the DOE ram, but he also makes some com on the 
Long Valley Exploratory Well and geopressured-Geothermal com- 
ponents of the program, as well as some general comments. He 
begins with a review of the current state of geothermal exploration 
in the US. 


33344 (ETDE/JP-mf-93716254) Interim report on the 1990 
research and development results of the Sunshine Project.: 
Research on deep geothermal resource exploration technol 
ogy. Geological Survey of Japan, Tsukuba, Ibaraki (Japan). Dec 
1991 280p. (In Japanese). Order Number DE93716254. Source: 
OSTI; NTIS (US Sales Only). 

The 1990FY results of 'researches on deep geothermal resource 
exploration technology’ conducted as a part of the Sunshine 
Project by Geological Survey of Japan are outlined in the following 
items: study on a precision resistivity analytic method by the deep 
electromagnetic method (study on reflectivity MT method and re- 
flection response in case of resistivity changing continuously), 
study on rock resistivity under high temperature/pressure, study on 
a microearthquake method (microseismic activities in the Hohi 

rmal area and the temporary microseismic observation sys- 
tem in Geological Survey of Japan),study on geotomography, study 
on the reservoir fracture system, simulation of fracture formation, 
study on fracture system filling minerals, study on the fracture fill- 
ing environment, study on fracture system gases (effectiveness of 
a finger print method as the geothermal probing method and soil 
gas survry in the north of Yakeyama, Akita Pref.), study on a 
method to evaluate geothermal reserviors (collection and analysis 
of pressure transition data in the Sumikawa area and numerical 
simulation of reservior behavior at collecting geothermal fluid). 


33345 (ETDE/JP-mf-93716254, pp. 111-138) Study on reser- 
voir fracture system. Tamao, S. (Geological Survey of Japan, 
Tsukuba (Japan)); Mizugaki, K. Geological Survey of Japan, 
Tsukuba, Ibaraki (Japan). Dec 1991. 280p. (in Japanese). In /n- 
terim report on the 1990 research and development results of the 





Sunshine Project.: Research on deep geothermal resource explo- 
ration technology. Order Number DE93716254. Source: OSTI; 
NTIS (US Sales Only). 

This paper describes the results of surveys and discussions on 
fracture systems exposed on the ground surface in the Yuzawa- 
Ogachi geothermal area in Akita prefecture according to the 
following order of ground beds: granite in the pre-tertiary system, 
the muddy hot water bed in the neo-tertiary system, the Minase 
River bed, the Sanzugawa bed, the Kabutoyama bed in the quater- 
nary system, the volcanic rock in Mt. Takamatsu, other intrusive 
rocks, and hydrothermal mineral systems. Faults were observed 
using excavatinf cores, and the fracture systems governing 
geothermal fluid flows were discussed. The rising hydrothermal 
flows of a wide scale in this area are regulated by muddy hot water 
fault extending in the WNW-ESE direction and faults associated 
therewith. This fault marks a boundary between the Minase River 
fault and the Sanzugawa fault on the surface, but demarcates the 
pre-tertiary basement rocks from the muddy hot water bed in 
greater depths. On the other hand, the fracture systems relative to 
storage beds are found high elevation faults in many cases, but it 
was clarified that low elevation faults can also be important storage 
beds. 10 refs., 3 figs., 1 tab. 


33346 (LA-UR-92-1900) Geothermal regimes at Clearlake 
California: A preliminary review. Burns, K.L.; Potter, R.M.; 
Zyvoloski, G. Los Alamos National Lab., NM (United States). 
[1992]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-921083-5: 
Geothermal resources council meeting, San Diego, CA (United 
States), 4-7 Oct 1992). Order Number DE92017518. Source: 
OSTI; NTIS; GPO Dep. 

Three distinct geothermal regimes are inferred in the vicinity of 
the city of Clearlake, California. The first is a conductive heat flow 
regime, the second is a fault-controlled hot spring flow of “mag- 
matic” fluids, and the third is a resurgent flow of meteoric warm 
water. The conductive heat flow results in flat, horizontal isotherms. 
The hot spring generates a localized spike in the isotherms. The 
advective disturbance carries heat laterally to a fault-line resur- 
gence, lowering the apparent heat flow at the surface. 


1503 Geothermal Exploration and Exploration 
Technology 


Refer also to citation(s) 33341, 33342, 33386, 35073, 35076 


33347 (AFME-89-07-0002) 1990 World review of high en- 
thalpy geothermics. Exploration methods, realizations and 
prospectives, International Geothermal Association. Barbier, J. 
Agence Francaise pour la Maitrise de I'Energie, 75 - Paris 
(France). 1990. 138p. (in French). Order Number DE93706805. 
Source: OSTI; NTIS (US Sales Only). 

The various exploration and prospecting technics for high tem- 
perature geothermal fields are reviewed and analyzed step by step: 
geological reconnaissance, geological exploration (mapping, geo- 
physics, geochemistry, gradient wells, well logging), and seismic 
surveys. The state of geothermal exploration and utilization in de- 
veloping countries, is presented together with the geothermal 
programs involved or potential. The International Geothermal Asso- 
ciation structures and history are presented and the possible 
creation of an European branch is analyzed. 


33348 (CONF-920378-) Geothermal energy and the utility 
market — the opportunities and challenges for 
geothermal energy in a competitive supply market: Proceed- 
: Geothermal Program Review X. USDOE Assistant 
Secretary for Conservation and Renewable Energy, Washington, 
DC (United States). Geothermal Div. [1992]. 230p. Sponsored by 
USDOE, Washington, DC (United States). From Geothermal en- 
ergy program review: geothermal energy and the utility market-the 
opportunities and challenges for expanding geothermal energy in a 
competitive supply market; San Francisco, CA (United States); 24- 
26 Mar 1992. Order Number DE92019090. Source: OSTI; NTIS; 
GPO Dep. 
Each year the Geothermal Division of the US Department of En- 
ergy conducts an in-depth review of its entire geothermal R&D 
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program. The conference serves several purposes: a status report 
on current R&D activities, an assessment of progress and prob- 
lems, a review of management issues, and a technology transfer 
opportunity between DOE and the US geothermal city. This year's 
conference, Program Review X, was held in San Francisco on 
March 24-26, 1992. The theme of the review, “Geothermal Energy 
and the Utility Market — The Opportunities and Challenges for 
Expanding Geothermal Energy in a Competitive Supply Market,” fo- 
cused on the needs of the electric utility sector. Geothermal energy, 
with its power capacity potential of 10 GWe by the year 2010, can 
provide reliable, enviromentally clean electricity which can help off- 
set the projected increase in demand. Program Review X consisted 
of seven sessions including an opening session with presentations 
by Mr. Vikram Budhraja, Vice President of System Planning and 
Operations, Southern California Edison Company, and Mr. Richard 
Jaros, President and Chief Operating Officer, California Energy 
Company. The six technical sessions included presentations by the 
relevant field researchers covering DOE-sponsored R&D in hy- 
drothermal, hot dry rock, and geopressured energy. Individual 
projects are processed separately for the data bases. 


33349 (CONF-920378-, pp. 37-45) Geothermal geophysical 
research in electrical methods at UURI. Wannamaker, P.E. 
(Univ. of Utah Research Inst., Salt Lake City (United States)); 
Wright, P.M.; Ross, H.P. USDOE Assistant Secretary for Conser- 
vation and Renewable Energy, Washington, DC (United States). 
Geothermal Div. [1992]. From Geothermal energy program review: 


geothermal energy and the utility market-the opportunities and 


challenges for expanding geothermal energy in a competitive sup- 
ply market; San Francisco, CA (United States); 24-26 Mar 1992. In 
Geothermal energy and the utility market — the opportunities and 
challenges for expanding geothermal energy in a competitive sup- 
ply market: Proceedings. Geothermal Program Review X. 230p. 
Order Number DE92019090. Source: OSTI; NTIS. 

The principal objective of electrical geophysical research at UURI 
has been to provide reliable exploration and reservoir assessment 
tools for the shallowest to the deepest levels of interest in geother- 
mal fields. Three diverse methods are being considered currently: 
magnetotellurics (MT, and CSAMT), self-potential, and borehole re- 
sistivity. A detailed MT profile across Long Valley has mapped a 
calderawide altered tuff unit serving as the primary hydrothermal 
aquifer, and identified a low-resistivity body in the middle crust un- 
der the west moat which corresponds closely with teleseismic 
delay and low density models. In the CSAMT method extensive 
tensor survey over the Sulphur Springs geothermal system pro- 
vides valuable structural information on this important thermal 
regime and allows a fundamental analysis of the CSAMT method 
in heterogeneous areas. The self-potential (SP) method is pro- 
moted as an early-stage, cost-effective, exploration technique for 
covered hydrothermal resources, of low to high temperature, which 
has little or no adverse environmental impact and yields specific 
targets for temperature gradient and fluid chemistry testing. Sub- 
stantial progress has been made in characterizing SP responses 
for several known, covered geothermal systems in the Basin and 
Range and southern Rio Grande Rift, and at identifying likely, 
causative source areas of thermal fluids. Borehole resistivity (BHR) 
methods may help define hot and permeable zones in geothermal 
systems, trace the flow of cooler injected fluids and determine the 
degree of water saturation in vapor-dominated systems. At UURI, 
the authors development methods to perform field surveys and to 
model and interpret various borehole-to-borehole , borehole-to- 
surface and surface-to-borehole arrays. 


33350 (CONF-920378-, pp. 73-79) An overview of acoustic 
telemetry. Drumheller, D.S. (Sandia National Labs., Albuquerque, 
NM (United States)). USDOE Assistant Secretary for Conservation 
and Renewable Energy, Washington, DC (United States). Geother- 
mal Div. [1992]. From Geothermal energy program review: 
geothermal energy and the utility market-the opportunities and 
challenges for expanding geothermal energy in a competitive sup- 
ply market; San Francisco, CA (United States); 24-26 Mar 1992. In 
Geothermal energy and the utility market — the opportunities and 
challenges for expanding geothermal energy in a competitive sup- 
ply market: Proceedings. Geothermal Program Review X. 230p. 
Order Number DE92019090. Source: OSTI; NTIS. 
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Acoustic telemetry has been a dream of the drilling industry for 
the past 50 years. It offers the promise of data rates which are 
one-hundred times greater than existing technology. Such a. sys- 
tem would open the door to true logging-while-drilling technology 
and bring enormous profits to its developers. The basic idea is to 
produce an encoded sound wave at the bottom of the well, let it 
propagate up the steel drillpipe, and extract the data from the sig- 
nal at the surface. The first difficult problem is to produce the 
sound wave. Since the most promising transmission wavelengths 
are about 20 feet, normal transducer efficiencies are quite low. 
Compounding this problem is the structural complexity of the bot- 
tomhole assembly and drillstring. For example, the acoustic 
impedance of the drillstring changes every 30 feet and produces 
an unusual scattering pattern in the acoustic transmission. This 
scattering pattern causes distortion of the signal and is often con- 
fused with signal attenuation. Recent work has demonstrated that 
broad frequency bands exist which are capable of transmitting data 
at rates up to 100 bits per second. This work has also identified 
the mechanism which is responsible for the observed anomalies in 
the patterns of signal attenuation. Furthermore in the past few 
years a body of experience has been developed in designing more 
efficient transducers for application to metal waveguides. The di- 
rection of future work is clear. new transducer designs which are 
more efficient and compatible with existing downhole power sup- 
plies need to be built and tested; existing field test data need to be 
analyzed for transmission bandwidth and attenuation; and the new 
and less expensive methods of collecting data on transmission 
path quality need to be incorporated into this effort. 


33351 (CONF-920378-, pp. 125) Long Valley exploratory 
well - Summary. Tennyson, G.P. Jr. (Dept. of Energy, Albu- 
querque, NM (United States)). USDOE Assistant Secretary for 
Conservation and Renewable Energy, Washington, DC (United 
States). Geothermal Div. [1992]. From Geothermal energy program 
review: geothermal energy and the utility market-the opportunities 
and challenges for expanding geothermal energy in a competitive 
supply market; San Francisco, CA (United States); 24-26 Mar 
1992. In Geothermal energy and the utility market — the opportuni- 
ties and challenges for expanding geothermal energy in a 
competitive supply market: Proceedings. Geothermal Program Re- 
view X. 230p. Order Number DE92019090. Source: OSTI; NTIS. 

The Long Valley Exploratory Well represents a vital linking of 
geothermal theory, technology and applications. The five presen- 
ters take us through that linking to the extent the current progress 
at the well makes that possible. The site is, of course, a geother- 
mally rich resource, a recently active caldera. in many ways, the 
site has a wealth of data preceding the present work. It is a site 
which has excited the interest of the geothermal community for a 
long time. As is often the case in geothermal work, the prior data 
has raised as many questions as were answered. It is on this basis 
that the further exploration of a probable high temperature resource 
is being explored to great depths. Research in Long Valley includes 
theoretical and modeling studies, drilling operations, the relation- 
ship of hydrothermal circulation to a large crustal magma chamber, 
and thermal convection models for the Long Valley Caldera. 


33352 § (CONF-920378-, pp. 127-128) The Long Valley well - 
Phase li operations. Finger, J.T. (Sandia National Labs., Albu- 
querque, NM (United States)). USDOE Assistant Secretary for 
Conservation and Renewable Energy, Washington, DC (United 
States). Geothermal Div. [1992]. From Geothermal energy program 
review: geothermal energy and the utility market-the opportunities 
and challenges for expanding geothermal energy in a competitive 
supply market; San Francisco, CA (United States); 24-26 Mar 
1992. In Geothermal energy and the utility market — the opportuni- 
ties and challenges for expanding geothermal energy in a 
competitive supply market: Proceedings. Geothermal Program Re- 
view X. 230p. Order Number DE92019090. Source: OSTI; NTIS. 
Phase 2 of the Long Valley Exploratory Well was completed to a 
depth of 7,588 feet in November 1991. The drilling comprised two 
sub-phases: (1) drilling 17-1/2 inch hole from the Phase 1 casing 
shoe at 2,558 feet to a depth of 7,130 feet, plugging back to 6,826 
feet, and setting 13-3/8 inch casing at 6,825 feet, all during 
August-September 1991; and (2) returning in November to drill a 
3.85-inch core hole deviated out of the previous wellbore at 6,868 
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feet and extending to 7,588 feet. Ultimate depth of the well is 
planned to be 20,000 feet, or at a bottomhole temperature of 500 
C, whichever comes first. Total cost of this drilling phase was ap- 
proximately $2.3 million, and funding was shared about equally 
between the California Energy Commission and the Department of 
Energy. Phase 2 scientific work will commence in July 1992 and 
will be supported by DOE Office of Basic Energy Sciences, DOE 
Geothermal Division, and other funding sources. 


33353 (CONF-920378-, pp. 129-134) Geologic results from 
the Long Valley exploratory well. McConnell, V.S. (Univ. of 
Alaska, Fairbanks (United States)); Eichelberger, J.C.; Layer, P.W.; 
Keskinen, M.J. USDOE Assistant Secretary for Conservation and 
Renewable Energy, Washington, DC (United States). Geothermal 
Div. [1992]. From Geothermal energy program review: geothermal 
energy and the utility market-the opportunities and challenges for 
expanding geothermal energy in a competitive supply market; San 
Francisco, CA (United States); 24-26 Mar 1992. In Geothermal en- 
ergy and the utility market — the opportunities and challenges for 
expanding geothermal energy in a competitive supply market: Pro- 
ceedings. Geothermal Program Review X. 230p. Order Number 
DE92019090. Source: OSTI; NTIS. 

As a deep well in the center of a major Quaternary caldera, the 
Long Valley Exploratory Well (LVEW) provides a new perspective 
on the relationship between hydrothermal circulation and a large 
crustal magma chamber. The task is to use the cuttings and core 
from LVEW to interpret the evolution of the central caldera region, 
with emphasis on evidence of current hydrothermal conditions and 
circulation. LVEW has reached a depth of 2,313 m. The lithologies 
sampled generally support the classic view of large intercontinental 
calderas as piston-cylinder-like structures. An unexpected observa- 
tion was the presence of rhyolite intrusions within the tuff with a 
cumulative apparent thickness in excess of 300 m. Chemical analy- 
ses indicate that these are high-silica, high-barium rhyolites. 
Preliminary *°Ar®Ar analyses determined an age of 626 + 38 ka. 
These observations would indicate that the intrusions belong to the 
early post-collapse episode of volcanism and are contemporaneous 
with resurgence of the caldera floor. If they are extensive sills 
rather than dikes, a possibility being investigated through relogging 
of core from neighboring wells, they were responsible for resur- 
gence. A “Ar*Ar age of 769 + 14 ka from Bishop Tuff at 820 m 
depth conforms with tuff ages from outside the caldera and indi- 
cates an absence of shallow hydrothermal activity (> 300 C) 
persisting after emplacement. Work is proceeding on investigating 
hydrothermai alteration deeper in the well. This alteration includes 
sulfide + quartz fracture fillings, calcite+quartz replacement of 
feldspars, and disseminated pyrite in both the tuff and basement. 


33354 (DOE/ER/14057—2) New approaches to estimation of 
magnetoteliuric parameters: Final technical report, 1 August 
1989-31 July 1991. Egbert, G.D. Oregon State Univ., Corvallis, 
OR (United States). Coll. of Oceanography. [1991]. 53p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG06-89ER14057. Order Number DE92040280. Source: OSTI; 
NTIS; GPO Dep. 

Fully efficient robust data processing procedures were developed 
and tested for single station and remote reference magnetotelluric 
(Mr) data. Substantial progress was made on development, testing 
and comparison of optimal procedures for single station data. A 
principal finding of this phase of the research was that the simplest 
robust procedures can be more heavily biased by noise in the (in- 
put) magnetic fields, than standard least squares estimates. To 
deal with this difficulty we developed a robust processing scheme 
which combined the regression M-estimate with coherence presort- 
ing. This hybrid approach greatly improves impedance estimates, 
particularly in the low signal-to-noise conditions often encountered 
in the “dead band” (0.1-0.0 hz). The methods, and the results of 
comparisons of various single station estimators are described in 
detail. Progress was made on developing methods for estimating 
static distortion parameters, and for testing hypotheses about the 
underlying dimensionality of the geological section. 


33355 (DOE/ID/13025-3) Experimental and theoretical In- 
vestigation of the production of HCI and some metal chlorides 
in magmatic/hydrothermal systems: Progress report No. 3. 
Maryland Univ., College Park, MD (United States). [1991]. 8p. 





Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG07-901D13025. Order Number DE93000310. Source: 
OSTI; NTIS; GPO Dep. 

The theoretical analysis is given for calculating the composition 
of the aqueous vapor and the saline brine (hydrosaline liquid) 
present at run pressure and temperature in the experiment. The 
mixture of vapor and brine is homogenized upon quench. 
The method for calculating the concentration of HC! and NaCl in 
the coexisting aqueous vapor and brine is shown. 


33356 (ETDE/JP-mf-93716254, pp. 1-8) Study of a preck 
sion resistivity analytic method by the deep electromagnetic 
survey.: Study of reflectivity MT method. Murakami, H. (Geolog- 
ical Survey of Japan, Tsukuba (Japan)). Geological Survey of 
Japan, Tsukuba, Ibaraki (Japan). Dec 1991. 280p. (in Japanese). 
In Interim report on the 1990 research and development results of 
the Sunshine Project.: Research on geothermal resource ex- 
ploration technology. Order Number DE93716254. Source: OSTI; 
NTIS (US Sales Only). 

The seismic exploration using the reflection method has suc- 
ceeded by an approach using the impulse response of ground but 
since the impulse electromagnetic wave attenuates remarkably and 
the effect of dispersion is added, it is pointed out that the applica- 
tion of similar method to the underground exploration by the 
electromagnetic method is difficult. As for the concept of virtual im- 
pulse wave in the reflectivity MT method proposed by Levy, et., the 
propagation of the impulse electromagnetic wave which is incident 
vertically into 2 layers of horizontal stratification is described math- 
ematically. It is shown in the formula giving the spectrum of 
impulse reflected wave corresponding to the impulse wave incident 
to the dielectric medium of horizontal stratification having the same 
shape that the above mentioned formula expressing the 
of reflected wave by the ground agrees with the formula which is 
derived by replacing the permeability with that of the ground (dissi- 
pating medium), namely, that the impulse wave in the dielectric 
medium is to the virtual impulse wave in the dissipating 
medium. 8 refs., 3 figs. 


33357 


(ETDE/JP-mt-237 16254, pp. oem Study on frac- 
: Effectiveness of a fingerprint method as 

probing method. Noda, T. (Geological Survey of 

Japan, Tsukuba (Japan)); Takahashi, M.; Shigeno, H. Geological 

Survey of Japan, Tsukuba, Ibaraki (Japan). Dec 1991. 280p. (in 

Japanese). In interim report on the 1990 research and develop- 


ment results of the Sunshine Project.: Research on 
thermal resource exploration technology. Order Number 
DE93716254. Source: OSTI; NTIS (US Sales Only). 

Discussions are given on the effectiveness of the fingerprint 
method as a geothermal probing method based on the survey per- 
formed in the Sumikawa and Onuma areas in Akita prefecture, 
which used this method. This paper describes first the soil gas test 
specimen sampling method and the analytic method. When applied 
to fracture zones and non-fracture zones, this method presents a 
distinct difference between the mass spectral patterns in the test 
specimens (which show similarity in gas composition ratios) and 
the combination of major high-dissipating constituents. Based on 
this fact, a system was adopted to classify the test specimens into 
three clusters for the former item, and into four types for the latter 
item. In a gas characteristics identifying chart which plotted the re- 
lationship between the total gas dissipation by test specimen and 
the average gas mass number, it was shown that test specimens 
which show gas abnormalities associated with fractures relative to 
marked geothermal activities concentrate on the same region on 
the chart, and these test specimens belong to nearly the same 
cluster or type in the above classification. 17 refs., 10 figs., 4 tabs. 


33358 (ETDE/JP-mf-93716254, pp. 219-235) Study on frac- 
ture system gases.: Soll gas survey in the north of Yakeyama, 
Akita prefecture. Takahashi, M. (Geological Survey of Japan, 
Tsukuba (Japan)); Noda, T.; Shigeno, H. Geological Survey of 
Japan, Tsukuba, Ibaraki (Japan). Dec 1991. 280p. (in Japanese). 
In Interim report on the 1990 research and development results of 
the Sunshine Project.: Research on deep geothermal resource ex- 
ploration technology. Order Number DE93716254. Source: OSTI; 
NTIS (US Sales Only). 


15 GEOTHERMAL ENERGY 
1505 Economic, industrial, and Business Aspects 


This paper reports the result of collecting and analyzing soil gas 
test specimens in the north Yakeyama area in Akita Prefecture. 
Observation holes were drilled to a depth of 1 m to lay gas collec- 
tor tubes from which samples were collected after 24 hours and 
three weeks. The samples were measured on concentrations of 
such gases as CO, , No , O2 , Hs , He, Ar, and CH, , and on the 
carbon isotopic composition of CO, gas (6'3 C value). The paper 
describes that with regard to chemical compositions, of the sam- 
ples soil gases, the amount of He and Ne gases in existence is 
nearly the same as that in dry atmosphere, and the No to Ar ratio 
and the He to Ar ratio values are in middle of the dry air value and 
the value of air dissolved in ground water, that the 5" C value of 
COsz gas is nearly constant irrespective of positings of the observa- 
tion holes and the time elapsed after the tube installation, and that 
this value is clearly smaller than that has been observed in fu- 
maroles and geothermal wells in the Sengan area, reflecting a 
possibility of geothermal beds existing under ground as proved 
also by the CO gas concentration. 12 refs., 4 figs., 4 tabs. 


33359 (LBL-32729) Progress report on modeling studies: 
Natural state conditions and exploitation of the Dachny 
geothermal reservoir, hydrothermal system, Kam- 
chatka, Russia. Kiryukhin, A.V. Lawrence Berkeley Lab., CA 
(United States). Jul 1992. 21p. Sponsored by USDOE, aan 
ton, DC (United States). DOE Contract ACO03-76SF00098. Order 
Number DES3001586. Source: OSTI; NTIS; GPO Dep. 

The spatial distribution of pre-exploitation conditions (e.g. tem- 


code TOUGH2 (Pruess, 1991). A 3-D model of the natural state 
conditions at the Dachny site was developed. The fine-tuning of 
the model has been achieved by comparing model results to the 
S aaiiouaineickaaeadl 24, 01, 016 and 26 dur- 
ing flow tests conducted ee cree 
five wells in response to two exploitation scenarios, one with no 
reinjection, the other with 100 kg/s of liquid injection into well 027, 
was also computed. 
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33360 (CONF-920378-, pp. 1-5) Technology advancements 
to support growth In geothermal power sales in a dynamic 
utility market. Mock, J.E. (Dept. of Energy, Washington, DC 
(United States)). USDOE Assistant Secretary for Conservation and 
Renewable Energy, Washington, DC (United States). Geothermal 
Div. [1992]. From Geothermal energy program review: geothermal 
energy and the utility market-the opportunities and challenges for 
expanding geothermal energy in a competitive supply market; San 
Francisco, CA (United States); 24-26 Mar 1992. In Geothermal en- 
ergy and the utility market — the opportunities and challenges for 
expanding geothermal energy in a competitive supply market: Pro- 
ceedings. Geothermal Program Review X. 230p. Order Number 
DE92019090. Source: OSTI; NTIS. 

The paper discusses the opportunities and challenges for ex- 
panding the sales of geothermally-generated electric power in a 
competitive utility market. It describes major changes foreseen for 
utilities in the 1990's; provisions of the Senate energy act that 
would expand DOE's geothermal cooperative R and D programs; 
technology advancement as a key government role in supporting 
growth in geothermal power sales; hydrothermal R and D designed 
to reduce costs through technology advancements (exploration, 
reservoir engineering and management, and drilling technologies); 
and the potential of geopressured resources and hot dry rock to 
meet future utility/industrial needs. The author concludes that when 
energy prices reflect full costs, geothermal will be a clear winner in 
the competition. 


33361 (CONF-920378-, pp. 11-15) Taking the high ground: 
Geothermal's place in the revolving energy market. Jaros, R. 
(California Energy Ca, Inc., Omaha, NE (United States)). USDOE 
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Assistant Secretary for Conservation and Renewable Energy, 
Washington, DC (United States). Geothermal Div. [1992]. From 
Geothermal energy program review: geothermal energy and the 
utility market-the opportunities and challenges for expanding 
geothermal energy in a competitive supply market; San Francisco, 
CA (United States); 24-26 Mar 1992. In Geothermal energy and 
the utility market — the opportunities and challenges for expanding 
geothermal energy in a competitive supply market: Proceedings. 
Geothermal Program Review X. 230p. Order Number 
DE92019090. Source: OSTI; NTIS. 

The paper first discusses the development of the geothermal 
industry, the value of resource management and more efficient op- 
erations, market forces that have affected the industry, and lessons 
learned by the utilities and their regulators. The paper then reviews 
recent developments in regulatory agencies that will affect the 
geothermal industry. The author believes there are two market inef- 
ficiencies that must be overcome to ‘level the playing field’. 
Customers are focused on short-term costs and benefits and the 
fact that geothermal power is very cost competitive over a long life 
cycle is being missed. Secondly, today’s energy market does not 
do an effective job of pricing the societal costs which are incurred 
by the greater amount of pollution caused by fossil fuels. 


33362 (CONF-920378—, pp. 23-26) Options in the eleventh 
yeer for interim Standard Offer Number Four Contracts. Hin- 
richs, T.C. (Magma Power Co., San Diego, CA (United States)). 
USDOE Assistant Secretary for Conservation and Renewable En- 
ergy, Washington, DC (United States). Geothermal Div. [1992]. 
From Geothermal energy program review: geothermal energy and 
the utility market-the opportunities and challenges for expanding 
geothermal energy in a competitive supply market; San Francisco, 
CA (United States); 24-26 Mar 1992. In Geothermal energy and 
the utility market — the opportunities and challenges for expanding 
geothermal energy in a competitive supply market: Proceedings. 
Geothermal Program Review X. 230p. Order Number 
DE92019090. Source: OSTI; NTIS. 

The Interim Standard Offer Number four Contracts (IS04), under 
which most of the geothermal industry is selling power (outside of 
The Geysers), has an initial ten year period of known fixed energy 
payments. In the eleventh year, the price goes to the Avoided Cost 
of the buying utility. The specific contract language is Seller will be 
paid at a rate equal to the utilities’ published avoided cost of en- 
ergy as updated and authorized by the Commission (CPUC). The 
first geothermal contract will reach the end of the initial 10 year 
period in early 1994, a few will end in 1995 and 1996, and the ma- 
jority will end in the 1997-2000 period. This is beginning to be 
focused upon by the utilities, lenders and, of course, the operators 
themselves. The prime reason for focusing on the issue is that 
avoided costs of the utilities directly tract the delivered cost of the 
natural gas, and most forecasts are showing that the price of gas 
in the eleventh year of the contracts will be significantly lower than 
the last year of the fixed period of energy payments. The paper 
discusses natural gas price forecasts, suggests the feasibility of 
modifying the contracts, and makes several recommendations to 
geothermal power producers. 
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33363 (CONF-920378-, pp. 105-109) Supersaturated tur- 
bine expansions for binary geothermal power plants. Bliem, 
C.J. (Idaho National Engineering Lab., Idaho Falls (United States)); 
Mines, G.L. USDOE Assistant Secretary for Conservation and Re- 
newable Energy, Washington, DC (United States). Geothermal Div. 
[1992]. From Geothermal energy program review: geothermal en- 
ergy and the utility market-the opportunities and challenges for 
expanding geothermal energy in a competitive supply market; San 
Francisco, CA (United States); 24-26 Mar 1992. In Geothermal en- 
ergy and the utility market — the opportunities and challenges for 
expanding geothermal energy in a competitive supply market: Pro- 
ceedings. Geothermal Program Review X. 230p. Order Number 
DE92019090. Source: OSTI; NTIS. 
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The Heat Cycle Research project is developing the technology 
base that will permit a much greater utilization of the moderate- 
temperature, liquid-dominated geothermal resources, particularly 
for the generation of electrical power. The emphasis in the project 
has been the improvement of the performance of binary power cy- 
cles. The investigations have been examining concepts projected 
to improve the brine utilization by 20% relative to a Heber-type 
binary plant; these investigations are nearing completion. prepara- 
tions are currently underway in the project to conduct field 
investigations of the condensation behavior of supersaturated tur- 
bine expansions. These investigations will evaluate whether the 
projected additional 8% to 10% improvement in brine utilization can 
be realized by allowing these expansions. Future program efforts 
will focus on the problems associated with heat rejection and on 
the transfer of the technology being developed to industry. 


33364 (CONF-920378-, pp. 155-158) Start-up operations at 
the Fenton Hill HDR pilot plant. Ponden, R.F. (Los Alamos Na- 
tional Lab., NM (United States)). USDOE Assistant Secretary for 
Conservation and Renewable Energy, Washington, DC (United 
States). Geothermal Div. [1992]. From Geothermal energy program 
review: geothermal energy and the utility market-the opportunities 
and challenges for expanding geothermal energy in a competitive 
supply market; San Francisco, CA (United States); 24-26 Mar 
1992. In Geothermal energy and the utility market — the opportuni- 
ties and challenges for expanding geothermal energy in a 
competitive supply market: Proceedings. Geothermal Program Re- 
view X. 230p. Order Number DE92019090. Source: OSTI; NTIS. 
With the completion of the surface test facilities at Fenton Hill, the 
Hot Dry Rock (HDR) Geothermal Energy Program at Los Alamos 
is moving steadily into the next stage of development. Start-up op- 
erations of the surface facilities have begun in preparation for 
testing the Phase Il reservoir and the initial steady-state phase of 
operations. A test program has been developed that will entail a 
number of operational strategies to characterize the thermal perfor- 
mance of the reservoir. The surface facilities have been designed 
to assure high reliability while providing the flexibility and control to 
support the different operating modes. This paper presents a 
review of the system design and provides a discussion of the pre- 
liminary results of plant operations and equipment performance. 


33365 § (NEDO-OS-9103, pp. 27-55) FY1990 annual report of 
geothermal energy survey and technology. 2.: Development of 
technologies for utilizing geothermal energy. New Energy and 
Industrial Technology Development Organization, Tokyo (Japan). 
1992. In FY1990 Anual report of geothermal energy survey and 
technology. 55p. Order Number DE93716356. Source: OSTI; 
NTIS. 

This report describes the development of technologies for 
geothermal survey and power generation using hot water. It has 
become clear that most geothermal resources in Japan pass 
through underground crevices and are reserved there. Therefore 
three methods to effectively investigate such crevices in geother- 
mal areas have been developed; that is, methods utilizing 
electromagnetic waves, elastic waves, and slight seismic waves, 
respectively. Outlines of the development of these survey methods 
in FY1990 and future plans are described. Only vapor is now used 
for geothermal power generation, and hot water produced in large 
quantity is not utilized. For the purpose of developing binary-cycle 
power generation technologies utilizing such hot water effectively, a 
10MW-class plant, a downhole pump, technologies to increase the 
gatherable quantity of geothermal fluid, and technologies to cope 
with inundation in a geothermal well have been developed. Further- 
more, the development of key technologies for hot dry rock power 
generation has been carried out. Outlines of the development of 
these technologies in FY1990 and future plans are introduced. 
15figs., 1 tab. 


1509 Geothermal Engineering 
Refer also to citation(s) 32809, 33348, 33365, 33750 


33366 (CONF-920378-, pp. 17-21) Recent developments in 
Japan's HDR program. Yamaguchi, Tsutomu (New Energy and In- 
dustrial Technology Development Organization, Tokyo (Japan)). 





USDOE Assistant Secretary for Conservation and Renewable En- 
ergy, Washington, DC (United States). Geothermal Div. [1992]. 
From Geothermal energy program review: geothermal energy and 
the utility market-the opportunities and challenges for expanding 
geothermal energy in a competitive supply market; San Francisco, 
CA (United States); 24-26 Mar 1992. In Geothermal energy and 
the utility market — the opportunities and challenges for expanding 
geothermal energy in a competitive supply market: Proceedings. 
Geothermal Program Review X. 230p. Order Number 
DE92019090. Source: OSTI; NTIS. 

Since FY 1985, NEDO has been conducting research to develop 
basic technologies for hot dry rock geothermal power generation at 
Jihiori, Okura Village in Yamagata Prefecture. The main purpose of 
this research is developing a heat extracting circulation system in 
hot dry rock of depth and temperature similar to those expected for 
a commercial scale operation. Within this scope, NEDO developed 
fundamental technologies for creating an artificial geothermal reser- 
voir, establishing hydraulic communication between wells, logging 
boreholes, observing acoustic emission (AE) events for fracture 
mapping, evaluating flow through the reservoir, and estimating 
geothermal heat recovery. In the hot dry rock geothermal project, 
especially in Japan, it is important to understand how pre-existing 
fractures affect hydrofracture development. At present, there are a 
number of methods that can be employed to understand the frac- 
tures, but it is necessary to evaluate which are most appropriate 
and accurate. Since FY 1989, the author has been performing 
small-scale fracture characterization experiments on-site in |-itate 
Village, Fukushima Prefecture, where the granite basement rock 
outcrops. This paper reviews the history of HDR development in 
Japan and summarizes the recent development of NEDO'’s HDR 
project. 


33367 (CONF-920378-, pp. 47-55) Optimlizing reinjection 
strategy at Pal » Phi besed on chloride data. 


Elena, M. (Stanford Univ., CA (United States)); Urbino, G.; Horne, 
R.N. USDOE Assistant Secretary for Conservation and Renewable 
Energy, Washington, DC (United States). Geothermal Div. [1992]. 


From Geothermal energy program review: geothermal energy and 
the utility market-the opportunities and challenges for expanding 
geothermal energy in a competitive supply market; San Francisco, 
CA (United States); 24-26 Mar 1992. In Geothermal energy and 
the utility market — the opportunities and challenges for expanding 
geothermal energy in a competitive supply market: Proceedings. 
Geothermal Program Review X. 230p. Order Number 
DE92019090. Source: OSTI; NTIS. 

On of the guidelines established for the safe and efficient 
management of the Palinpinon Geothermal Field is to adopt a pro- 
duction and weil utilization strategy such that the rapid rate and 
magnitude of reinjection fluid returns leading to premature thermal 
breakthrough would be minimized. To help achieve this goal, 
sodium fluorescein and radioactive tracer tests have been con- 
ducted to determine the rate and extent of communication between 
the reinjection and producing sectors of the field. The first objective 
of this paper is to show how the results of these tests, together 
with information on field geometry and operating conditions were 
used in algorithms developed in Operations Research to allocate 
production and reinjection rates among the different Palinpinon 
wells. Due to operational and economic constraints, such tracer 
tests were very limited in number and scope. This prevents obtain- 
ing information on the explicit interaction between each reinjection 
well and the producing wells. Hence, the chloride value of the pro- 
ducing well, was tested to determine if use of this parameter would 
enable identifying fast reinjection paths among different production/ 
reinjection well pairs. The second aim, therefore, of this paper is to 
show the different methods of using the chloride data of the pro- 
ducing wells and the injection flow rates of the reinjection wells to 
provide a ranking of the pair of wells and, thereby, optimize the 
reinjection strategy of the field. 


33368 (CONF-920378-, pp. 67) Hard rock penetration - 
Summary. Tennyson, G.P. (Dept. of Energy, Albuquerque, NM 
(United States)). USDOE Assistant Secretary for Conservation and 
Renewable Energy, Washington, DC (United States). Geothermal 
Div. [1992]. From Geothermal energy program review: geothermal 
energy and the utility market-the opportunities and challenges for 
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expanding geothermal energy in a competitive supply market; San 
Francisco, CA (United States); 24-26 Mar 1992. In Geothermal en- 
ergy and the utility market — the opportunities and challenges for 
expanding geothermal energy in a competitive supply market: Pro- 
ceedings. Geothermal Program Review X. 230p. Order Number 
DE92019090. Source: OSTI; NTIS. 

The establishment, utilization and maintenance of the borehole 

for extracting energy and data are the first and continuing concerns 
of the geothermal industry in expanding that resource’s role in the 
utility market. There is probably no portion of the utilization of the 
geothermal energy resource that more determines the cost 
competitiveness of that resource than the cost of reaching and de- 
livering the heat energy. Therefore, there is probably no other area 
where advances in the state-of-the-art can be more directly and 
profitably applied to the theme of this review. The four subjects in 
this session feature the activities under the program conducted at 
the Sandia National Laboratories (Albuquerque). Specifically, an 
overview is presented, a discussion of advances in acoustic 
telemetry, the status of lost circulation technology development, 
and a description of downhole memory-logging tools. 
33369 (CONF-920378-, pp. 69-71) Overview - Hard rock 
jon. Dunn, J.C. (Sandia National Labs., Albuquerque, NM 
(United States)). USDOE Assistant Secretary for Conservation and 
Renewable Energy, Washington, DC (United States). Geothermal 
Div. [1992]. From Geothermal energy program review: geothermal 
energy and the utility market-the opportunities and challenges for 
expanding geothermal energy in a competitive supply market; San 
Francisco, CA (United States); 24-26 Mar 1992. In Geothermal en- 
ergy and the utility market — the opportunities and challenges for 
expanding geothermal energy in a competitive supply market: Pro- 
ceedings. Geothermal Program Review X. 230p. Order Number 
DE92019090. Source: OST; NTIS. 

The Hard Rock Penetration program is developing technology to 
reduce the costs of drilling and completing geothermal wells. Cur- 
rent projects include: lost circulation control, rock penetration 
mechanics, instrumentation, and industry/DOE cost shared projects 
of the Geothermal Drilling Organization. Last year, a number of ac- 
complishments were achieved in each of these areas. A new flow 
meter being developed to accurately measure drilling fluid outflow 
was tested extensively during Long Valley drilling. Results show 
that this meter is rugged, reliable, and can provide useful measure- 
ments of small differences in fluid inflow and outflow rates. By 
providing early indications of fluid gain or loss, improved control of 
blow-out and lost circulation problems during geothermal drilling 
can be expected. In the area of downhole tools for lost circulation 
control, the concept of a downhole injector for injecting a two- 
component, fast-setting cementitious mud was developed. The 
design criteria for a high-temperature potassium, uranium, thorium 
logging tool featuring a downhole data storage computer were 
established, and a request for proposals was submitted to tool de- 
velopment jes. The fundamental theory of acoustic 
telemetry in drill strings was significantly advanced through field ex- 
perimentation and analysis. A new understanding of energy loss 
mechanisms was developed. 


33370 (CONF-920378-, pp. 97-103) Materials for geother- 
mal production. Kukacka, L.E. (Brookhaven National Lab., Upton, 
NY (United States)). USDOE Assistant Secretary for Conservation 
and Renewable Energy, Washington, DC (United States). Geother- 
mal Div. [1992]. From Geothermal energy program review: 
geothermal energy and the utility market-the opportunities and 
challenges for expanding geothermal energy in a competitive sup- 
ply market; San Francisco, CA (United States); 24-26 Mar 1992. In 
Geothermal energy and the utility market — the opportunities and 
challenges for expanding geothermal energy in a competitive sup- 
ply market: Proceedings. Geothermal Program Review X. 230p. 
Order Number DE92019090. Source: OSTI; NTIS. 

Advances in the development of new materials continue to be 
made in the Geothermal Materials Project. Many successes have 
already been accrued and the results used commercially. In FY 
1991, work was focused on reducing well drilling, fluid transport 
and energy conversion costs. Specific activities performed included 
lightweight CO>2-resistant well cements, thermally conductive and 
scale resistant protective liner systems, chemical systems for lost 
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circulation control, corrosion mitigation in process components at 
The Geysers, and elastomer-metal bonding systems. Efforts to 
transfer the technologies developed in these efforts to other 
energy-related sectors of the economy continued and considerable 
success was achieved. The paper describes these five develop- 
ments. 


33371 (CONF-920378-, pp. 145) Hot dry rock - Summary. 
Tenneyson, G.P. Jr. (Dept. of Energy, Albuquerque, NM (United 
States)). USDOE Assistant Secretary for Conservation and Renew- 
able Energy, Washington, DC (United States). Geothermal Div. 
[1992]. From Geothermal energy program review: geothermal en- 
ergy and the utility market-the opportunities and challenges for 
expanding geothermal energy in a competitive supply market; San 
Francisco, CA (United States); 24-26 Mar 1992. In Geothermal en- 
ergy and the utility market — the opportunities and challenges for 
expanding geothermal energy in a competitive supply market: Pro- 
ceedings. Geothermal Program Review X. 230p. Order Number 
DES2019090. Source: OSTI; NTIS. 

Hot Dry rock adds a new flexibility to the utilization of geothermal 
energy. Almost always the approach has been to limit that utiliza- 
tion to places where there is a natural source of water associated 
with a source of heat. Actually, the result was that steam was 
mined. clearly there are much larger heat resources available 
which lack natural water to transport that energy to the surface. 
Also, as is found in hydrothermal fields being mined for steam, the 
water supply finally gets used up. There is a strong motive in the 
existing capital investment to revitalize those resources. Techniques 
for introducing, recovering and utilizing the water necessary to re- 
cover the heat from below the surface of the earth is the subject of 
this session. Implicit in that utilization is the ability to forecast with 
reasonable accuracy the busbar cost of that energy to the utility in- 
dustry. The added element of supplying the water introduces costs 
which must be recovered while still supplying energy which is com- 
petitive. Hot Dry Rock technology can supply energy. That has 
been proved long since. The basic barrier to its use by the utility 
industry has been and remains proof to the financial interests that 
the long term cost is competitive enough to warrant investment in a 
technology that is new to utility on-grid operations. 


33372 (CONF-920378-, pp. 147-153) HDR opportunities and 
challenges beyond the long-term flow test. Duchane, D. (Los 
Alamos National Lab., NM (United States)). USDOE Assistant Sec- 
retary for Conservation and Renewable Energy, Washington, DC 
(United States). Geothermal Div. [1992]. From Geothermal energy 
program review: geothermal energy and the utility market-the op- 
portunities and challenges for expanding geothermal energy in a 
competitive supply market; San Francisco, CA (United States); 24- 
26 Mar 1992. In Geothermal energy and the utility market — the 
opportunities and challenges for expanding geothermal energy in a 
competitive supply market: Proceedings. Geothermal Program Re- 
view X. 230p. Order Number DE92019090. Source: OSTI; NTIS. 

The long term flow test (LTFT) of the world’s largest, deepest, 
and hottest hot dry rock (HDR) reservoir currently underway at 
Fenton Hill, NM, is expected to demonstrate that thermal energy 
can be mined from hot rock within the earth on a sustainable basis 
with minimal water consumption. A second production site must be 
constructed, ideally under the direction of the private geothermal 
community, to begin the process of proving that the vast HDR re- 
sources can be accessed on a worldwide scale. This facility should 
be designed and engineered to produce and market energy at 
competitive prices. At the same time, a wide variety of techniques 
to advance the state-of-the-art of HDR technology must be pursued 
to develop this infant technology rapidly to its maximum potential. 
A number of design and operational techniques have been con- 
ceived which may lead to improved economics in HDR systems. 
After careful technical and economic scrutiny, those showing merit 
should be vigorously pursued. Finally, research and development 
work in areas such as reservoir interrogation, and system modeling 
must be accelerated to increase the competitiveness and geo- 
graphical applications of HDR and the geothermal industry in 
general. This paper addresses the above issues in detail and out- 
lines possible paths to future prosperity for the commercial 
geothermal industry. 
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33373 (CONF-920378-, pp. 159-164) Update the long-term 
flow testing program. Brown, D.W. (Los Alamos National Lab., 
NM (United States)). USDOE Assistant Secretary for Conservation 
and Renewable Energy, Washington, DC (United States). Geother- 
mal Div. [1992]. From Geothermal energy program review: 
geothermal energy and the utility market-the opportunities and 
challenges for expanding geothermal energy in a competitive sup- 
ply market; San Francisco, CA (United States); 24-26 Mar 1992. In 
Geothermal energy and the utility market — the opportunities and 
challenges for expanding geothermal energy in a competitive sup- 
ply market: Proceedings. Geothermal Program Review X. 230p. 
Order Number DE92019090. Source: OSTI; NTIS. 

Preliminary flow and pressure testing of the Phase 2 Hot Dry 
rock (HDR) reservoir at Fenton Hill, New Mexico, as part of the 
preparations for the initial 90-day segment of the Long-Term Flow 
Test, has revealed several significant features concerning the hy- 
draulic behavior of this reservoir as a function of injection and 
production pressure levels. Of most significance to the future oper- 
ation of HDR power plants is the influence of elevated production 
backpressure on the effective reservoir flow impedance (i.e., the 
difference between injection and production pressures, divided by 
the production flow rate). Recently, a 10-day reservoir flow test was 
conducted at a somewhat lower backpressure of 1,500 psi, and at 
a slightly higher injection pressure of 3,750 psi. At these new con- 
ditions, there was an increase in the effective reservoir flow 
impedance to 23.6 psi/gpm, but also a significant increase in the 
production flow rate and temperature - from 74 gpm to 95 gpm, and 
from 154 C to 180 C. The net reservoir water loss rate averaged 
over the last 5 days of this latest flow test was 7.3 gpm, which cor- 
responds to a net recovery of 93% of the injected water - a very 
significant result that has been obtained from their preliminary 
reservoir flow testing. Under both of these high backpressure flow 
conditions, the reservoir was not extending, as evidenced by a very 
low rate of water loss and the absence of microseismic activity. 


33374 (CONF-920378-, pp. 169-175) Geothermal well oper- 
ations and automation in a competitive market. Eaton, B.A. 
(Eaton Operating Co., Inc., Houston, TX (United States)); Feather- 
ston, C.R.; Meahl, 1.E.; Randolph, P.L. USDOE Assistant 
Secretary for Conservation and Renewable Energy, Washington, 
DC (United States). Geothermal Div. [1992]. From Geothermal en- 
ergy program review: geothermal energy and the utility market-the 
opportunities and challenges for expanding geothermal energy in a 
titive supply market; San Francisco, CA (United States); 24- 
26 Mar 1992. In Geothermal energy and the utility market — the 
opportunities and challenges for expanding geothermal energy in a 
competitive supply market: Proceedings. Geothermal Program Re- 
view X. 230p. Order Number DE92019090. Source: OSTI; NTIS. 
America’s increasing dependence on foreign energy sources, 
and the national environmental initiatives, based on the increasing 
awareness of the need for protection of environment, have led to 
the development of the Department of Energy's (DOE) domestic 
US alternative energy programs. One of these programs is the cur- 
rent US Gulf Coast Geopressured-Geothermal Program, conducted 
at three sites in Louisiana and Texas. Excellent results have been 
obtained in reaching the objectives for this production operation 
and energy conversion project, which are: to determine the size of 
geopressured-geothermal reservoirs and the drive mechanisms by 
long-term, high volume, flow testing; prove long-term injectability of 
large volumes of spent brine; develop modified scale inhibitor treat- 
ment procedures; develop methods for reduction of erosion/ 
corrosion; develop technology for automated operation of 
geopressured-geothermal production systems; and develop 
technology to produce power economically from the geopressured- 
eothermal resources. The long-term flow test at the Gladys 
McCall site has shown the producing reservoir is many times its 
original, projected size. Flow tests are being conducted at the 
Pleasant Bayou site in Texas. Another reservoir, at the Hulin site in 
Louisiana, remains for initiation of testing, at a time to be deter- 
mined. Gas sales and electrical power generation from the 
geopressured-geothermal resources have proven that these are re- 
liable alternative power sources. Continuing work is being done for 
field automation to improve the economics of these operations. 





33375 (CONF-920378-, pp. 203-204) Critique of drilling re- 
search. Hamblin, J. (UNOCAL Geothermal, Santa Rosa, CA 
(United States)). USDOE Assistant Secretary for Conservation and 
Renewable Energy, Washington, DC (United States). Geothermal 
Div. [1992]. From Geothermal energy program review: geothermal 
energy and the utility market-the opportunities and challenges for 
expanding geothermal energy in a competitive supply market; San 
Francisco, CA (United States); 24-26 Mar 1992. In Geothermal en- 
ergy and the utility market — the opportunities and challenges for 
expanding geothermal energy in a competitive supply market: Pro- 
ceedings. Geothermal Program Review X. 230p. Order Number 
DE92019090. Source: OSTI; NTIS. 

For a number of years the Department of Energy has been fund- 
ing research to reduce the cost of drilling geothermal wells. 
Generally that research has been effective and helped to make 
geothermal energy economically attractive to developers. With the 
increased competition for the electrical market, geothermal energy 
needs every advantage it can acquire to allow it to continue as a 
viable force in the marketplace. In drilling related research, there is 
essentially continuous dialogue between industry and the national 
laboratories. Therefore, the projects presented in the Program Re- 
view are focused on subjects that were previously recommended 
or approved by industry. With increasing pressure on the geother- 
mal industry to reduce drilling costs, the primary goal of current 
research should be to make new techniques and tools commer- 
cially available in the minimum possible time. An _ increasing 
number of developers are exiting the industry because of inability 
to compete in an energy market dominated by currently cheap fos- 
sil fuels. Only rapid transfer of research to industry can be effective 
in helping geothermal energy remain a viable alternative for the 
generation of electricity. 


33376 (CONF-920378-, pp. 205) Critique panel comments 
on reservoir engineering DOE geothermal technology develop- 
ment. Kaspereit, D. (California Energy Co., Inc., Ridgecrest 
(United States)). USDOE Assistant Secretary for Conservation and 
Renewable Energy, Washington, DC (United States). Geothermal 
Div. [1992]. From Geothermal energy program review: 


3 a geothermal 
energy and the utility market-the opportunities and challenges for 


expanding geothermal energy in a competitive supply market; San 
Francisco, CA (United States); 24-26 Mar 1992. In Geothermal en- 
ergy and the utility market — the opportunities and challenges for 
expanding geothermal energy in a competitive supply market: Pro- 
ceedings. Geothermal Program Review X. 230p. Order Number 
DE92019090. Source: OSTI; NTIS. 

As geothermal fields mature and the inevitable problems arise 
with their exploitation, it will be reservoir engineers that will evalu- 
ate possible future courses of action in order to solve these 
problems. But first they must have the right tools and data. To 
date, the best reservoir engineering tool available in geothermal is 
the reservoir simulators. To use simulators as a development or 
management tool with greater confidence, a more unique solution 
is desired, requiring greater definition of the parameters input into 
the model. By determining these parameters a greater assortment 
of reservoir engineering methods also becomes available. The 
paper also discusses the slim hole tools for well logging, the corre- 
lation of logging response to care results, efficient reinjection of 
fluids, and the development of a formation microscanner. 


33377 (CONF-920378-, pp. 207) DOE geothermal program 
review - Critique on production. Jung, D.B. (Two-Phase Engi- 
neering and Research, Inc., Santa Rosa, CA (United States)). 
USDOE Assistant Secretary for Conservation and Renewable En- 
ergy, Washington, DC (United States). Geothermal Div. [1992]. 
From Geothermal energy program review: geothermal energy and 
the utility market-the opportunities and challenges for expanding 
al energy in a competitive supply market; San Francisco, 
CA (United States); 24-26 Mar 1992. In Geothermal energy and 
the utility market — the opportunities and challenges for expanding 
geothermal energy in a competitive supply market: Proceedings. 
Geothermal Program Review X. 230p. Order Number 
DE92019090. Source: OSTI; NTIS. 
Many parts of The Geysers and other fields are incurring high 
corrosion rates. Does one plug and abandon these wells? Install 
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hang-down strings of small diameter liner using expensive metal- 
lurgy such as Inconnel, Hastelloy or Titanium? Or, drill new wells? 
With current economics, it behooves one to seek the least expen- 
sive option which can extend the economic life of these 
deteriorating facilities. The author suggests the investigation of al- 
ternative means of placing cements or modified coatings directly 
down-hole onto the corroded casing itself. Inexpensive treatments 
may be the only salvation for these marginal producers during 
these times. There are many projects that justify production 
research expenditures, but none that come to mind more than cost- 
effectively extending the useful economic lives of existing facilities. 
33378 (DOE/ID/12934-5) Stanford Geothermal Program 
[quarterly technical ,» October-December 1991]. Stanford 
Univ., CA (United States). Stanford Geothermal Program. 9 Mar 
1992. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG07-901D12934. Order Number DE92040144. 
Source: OSTI; NTIS; GPO Dep. 

Progress is reported on the following: experimental measure- 

ments of steam , estimation of adsorption parameters 
from experimental and field. data, analysis of adsorption and des- 
orption during injection into vapor-dominated reservoirs, and 
analyzing multiwell pressure data. (MHR) 
33379 (DOE/ID/12934-6) Stanford Geothermal Program 
q technical report, ch 1992. Stanford Univ., 
CA (United States). Stanford Geothermal Program. 12 May 1992. 
16p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG07-90ID12934. Order Number DE92040143. Source: 
OSTI; NTIS; GPO Dep. 

Progress is reported on the following: investigation of adsorption/ 
desorption during reinjection at the Geysers, drawdown and 
buildup pressure analysis in multiwell reservoirs, adsorption of 
water vapor on reservoir rocks, and estimation of desorption pa- 
rameters from experimental data. (MHR) 


33380 (ETDE/JP-mf-93716254, pp. 237-254) Study on a 
method to evaluate geothermal reservoirs.: Collection and 
analysis of transition data in the Sumikawa area. (1). 
Kikuchi, T. (Geological Survey of Japan, Tsukuba (Japan)); Yano, 
Y.; Ishito, K. Geological Survey of Japan, Tsukuba, Ibaraki (Japan). 
Dec 1991. 280p. (in Japanese). In Interim report on the 1990 
research and development results of the Sunshine project.: Re- 
search on geothermal resource exploration Order 
Number DE93716254. Source: OSTI; NTIS (US Sales Only). 

In a well the sumikawa area in Akita Pref., well pressure at a 
feed point of 1,560m in depth is measured using pruett’s simple 
well pressure recorder, MINIMAX, and at the same time the pres- 
sure and the temperature in the container including a MINIMAX 
and a transducer are measured near the mouth of the well. The 
record of measurement for sbout 2,000 hours at a 30-minute inter- 
val is presented. From the i between the record of the 
atmospheric pressure by the MINIMAX and the meteorological ob- 
servation values at the neighboring point, it is clarified that the 
atmospheric pressure value measured by a transducer set where 
the temperature changes largely is unreliable. Moreover, it is con- 
fiemed that the record of the well pressure and the temperature by 
the MINIMAX is reliable to some extent. According to the above- 
mentioned record of the well pressure and the atmospheric 
pressure, the well pressure fluctuates greatest about 11 hours after 
the atmospheric pressure changes (correlation coefficient is ap- 
proximately 0.3). 2 refs., 17 figs. 


33381 (ETDE/JP-mf-93716254, pp. 255-262) Study on a 
method to evaluate geothermal reservoirs. (2).: Collection and 
analysis of pressure transition data In the Sumikawa area. 
Yano, Y. (Geological Survey of Japan, Tsukuba (Japan)); Nakao, 
S.; Ishito, K. Geological Survey of Japan, Tsukuba, Ibaraki (Japan). 
Dec 1991. 280p. (In Japanese). In Interim report on the 1990 
research and development results of the Sunshine Project.: Re- 
search on deep ermal resource exploration technology. 
Order Number DE93716254. Source: OSTI; NTIS (US Sales Only). 

The following pressure transition data were collected and ana- 
lyzed on the well SD-2 in the Sumikawa rmal area in Akita 
Prefecture. First, the well SD-2 was filled with water varying the 
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flow rate stepwise, and reservoir parameters including pressure ac- 
cumulation in a permeation bed were calculated from the data of 
pressure fall-off after the water injection was stopped. Then, a type 
curve matching was applied to the pressure transition data for the 
well SD-2 that reflect water injection into the well SB-3 located 
nearby, to estimate different reservoir parameters. A comparison of 
analytic solutions from a line source model using these parameters 
with the measurement data shows a clear difference at the pres- 
sure fall-off. This difference was not possible to be reduced even if 
the parameter values were modified. However, if these are calcu- 
lated using a model to express two perpendicularly crossing water 
impermeable beds with a use of three image wells of the well SB- 
8, the above disagreement can be dissolved almost completely. 8 
figs. 


33382 (ETDE/JP-mf-93716254, pp. 263-280) Study on a 
method to evaluate geothermal reservoirs.: Numerical simule- 
tion of reservoir behavior at collecting geothermal fluid. 
Yasukawa, K. (Geological Survey of Japan, Tsukuba (Japan)); 
Ishito, K. Geological Survey of Japan, Tsukuba, Ibaraki (Japan). 
Dec 1991. 280p. (in Japanese). In Interim report on the 1990 
research and development results of the Sunshine Project.: Re- 
search on deep geothermal resource exploration technology. 
Order Number DES3716254. Source: OSTI; NTIS (US Sales Only). 

A numerical simulation was given on reservoiy behavior at col- 
lecting fluids in the Onikubi caldera hydrothermal system. The 
analysis range and the grid dividing system followed the ones 
adopted in modelling the natural comdition in this hydrothermal 
system (reported in 1989). The following three cases were pre- 
dicted as to behaviors over thirty years in a production system in 
which fluids are collected at a flow rate of 2000 t/h, with its 70% to 
be reduced. The cases are the case A for production at depths 
and reduction at shallow beds, the case B for production at shallow 
beds and reduction at depths, and the case C with the same depth 
of production and reduction as in the case A but the reduction 
zone moved to circumference. A result was shown that the case A 
enables production for the longest period of time, and the cases B 
and C require a number of wells in excess of one hundred. A pre- 
diction with the production system changed to the one adjusting the 
production amount to shaft entrance pressures reduced the range 
of variation collectively below that for the above-mentioned cases, 
with the case B showing the stablest behavior. 15 figs., 1 tab. 


1510 Direct Energy Utilization 


33383 (DOE/ID/13040-T10) Geothermal direct-heat utilize- 
tion assistance: Quarterly project progress , June—July 
1992. Oregon Inst. of Tech., Klamath Falls, OR (United States). 
Geo-Heat Center. [1992]. 21p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG07-90ID13040. Order Num- 
ber DE92041079. Source: OSTI; NTIS; GPO Dep. 

Activities are summarized on the following: technical assistance 
to 57 information requests, R & D activities, technology transfer, 
and progress monitoring. (MHR) 


1520 Geothermal Data and Theory 
Refer also to citation(s) 33340, 33348, 33355, 33750 


33384 (CONF-920378-, pp. 117-122) Geothermal brine 
chemistry modeling program. Zhenhao Duan (Univ. of California, 
San Diego (United States)); Moeller, N.; Greenberg, J.; Weare, 
J.H. USDOE Assistant Secretary for Conservation and Renewable 
Energy, Washington, DC (United States). Geothermal Div. [1992]. 
From Geothermal energy program review: geothermal energy and 
the utility market-the opportunities and challenges for expanding 
geothermal energy in a competitive supply market; San Francisco, 
CA (United States); 24-26 Mar 1992. In Geothermal energy and 
the utility market — the opportunities and challenges for expanding 
geothermal energy in a competitive supply market: Proceedings. 
Geothermal Program Review xX. 230p. Order Number 
DE92019090. Source: OSTI; NTIS. 

The UCSD brine chemistry program is providing highly accurate 
models of the behavior of high temperature brines to be used by 
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the geothermal community to optimize production, interpret forma- 
tion behavior and assist in performance assessment. Preliminary 
models are available for characterizing H2S gas/liquid distributions 
and the acid-base properties of the H2S - H2O system as a func- 
tion of brine composition, temperature and pressure. For the past 
year, a substantial part of this research has focused on the predic- 
tion of the properties of gases in the CO2-CH,-H2O system. The 
authors have developed highly accurate equations of state for each 
of the endmembers of the system for a pressure range of 0 to 
8,000 bar and temperatures from 0 to 1,000 C. In order to treat the 
mixtures of importance to geothermal applications, a mixing model 
based on the end-members has been developed. Predictions of 
this model are within the accuracy of the experimental data and 
can predict the properties of the liquid phase, the gas phase and 
the coexistence of these phases with roughly equal accuracy. They 
are also investigating the possibility of predicting the thermody- 
namic behavior of real gases from first principles. They have 
shown that molecular dynamic simulations using simple forms for 
the interaction potentials produces a PVT relation that is very 
nearly within the accuracy of the experimental data. The authors 
have also initiated a program to calculate the enthalpy of brines 
and gas phases as a function of temperature, pressure and com- 
position. As they are developed and validated, these models will 
be incorporated in a package for distribution. 


33385 (DOE/ER/14074—4) HRTEM/AEM and SEM study of 
fluid-rock interactions: Interaction of copper, silver, selenium, 
chromium, and cadmium-bearing solutions with geological 
materials at near surface conditions, with an emphasis on 
phyllosilicates: Progress report, September 15, 1992- 
September 14, 1992. Veblen, D.R.; Ilton, E.S. Johns Hopkins 
Univ., Baltimore, MD (United States). Dept. of Earth and Planetary 
Sciences. May 1992. 61p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-89ER14074. Order Number 
DE92040456. Source: OSTI; NTIS; GPO Dep. 

Biotite has been reacted with acidic solutions, at 25” +/-3°C, 
bearing silver (Ag2SOx4), selenium (selenite), chromium (hexavalent 
Cr), and copper (CuSO,). The experiments were open to the at- 
mosphere. Transmission electron microscopy (TEM) and scanning 
electron microscopy (SEM) show that biotite sorbs and reduces 
Ag+(aq) to metallic silver. Polygonal precipitates and inclusions of 
metallic silver (with diameters ranging from 10's of angstroms to > 
> pum) are concentrated on the edges of the biotite flakes and also 
in the interlayer region. X-ray photoelectron spectroscopy (XPS) of 
biotites reacted with selenite-bearing solutions show that the oxida- 
tion state of selenium sorbed on the surface of biotite is Se**. XPS 
of biotites reacted with Cr*+-bearing solutions show that the oxida- 
tion state of chromium sorbed on the surface of biotite is Cr+. 
Copper-bearing solutions were reacted with low-F biotite in contrast 
to our previous work with high-F biotite (Olden et al., in press). 
Results indicate that low-F biotite absorbs more readily and exten- 
sively than high-F biotite. Further work on copper-enriched biotite 
from the chrysocolla zone has revealed that the mode of copper in- 
corporation in biotite is more complex than previously described. 


33386 (DOE/ID/13025—1) Experimental and theoretical in- 
vestigation of the production of HCI and some metal chiorides 
in magmatic/hydrothermal systems: Progress report. Maryland 
Univ., College Park, MD (United States). [1990]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG07- 
901D13025. Order Number DE93000308. Source: OSTI; NTIS; 
GPO Dep. 

Hydrothermal experiments on the partitioning of HCI and copper 
chioride in the system silicate melt-hydrosaline liquid-aqueous va- 
por are described. Modelling of the aqueous phase evolution 
process is discussed. (MHR) 


33387 (ETDE/JP-mf-93716254, pp. 181-198) Study on the 
fracture filling environment. Sawaki, T. (Geological Survey of 
Japan, Tsukuba (Japan)); Sasada, M. Geological Survey of Japan, 
Tsukuba, Ibaraki (Japan). Dec 1991. 280p. (In Japanese). In /n- 
terim report on the 1990 research and development results of the 
Sunshine Project.: Research on deep geothermal resource explo- 
ration technology. Order Number DE93716254. Source: OSTI; 
NTIS (US Sales Only). 





Studies have been carried out to elucidate the filling environment 
in fracture type storage beds up to the end of 1989, in which a 
method was established to analyze gas compositions in fluid inclu- 
sions existing in fracture systems, and a prototype analysis 
equipment was fabricated. This paper describes in detail this 
nanlytic method which has been reviewed in 1990 (using a quadru- 
plicate mass analyzer) on such items as the test piece preparation, 
the individual test piece analyzing method, and the bulk analyzing 
method. The paper indicates an existence of the gas composition 
Hz S, SOz , (etc.) of which problem in quantification analysis has 
not been solved. Next, the result of gas analysis is shown on test 
specimens collected from geothermal wells in six areas in Japan 
and one area in New Zealand. It is described that the major con- 
stituent in these samples is H2 O accompanied always with a small 
amount of CO, , that H2 S is detected rarely, and that the CO, 
content estimated in a microthermometry and a crushing experi- 
ment agreed well with the analytical reault. The paper also touches 
upon a comparison of the fluid inclusions with the gas composi- 
tions in effusive fluids. 23 refs., 8 figs., 2 tabs. 


1540 Waste Management 
Refer also to citation(s) 33348 


33388 (CONF-920378-, pp. 111-116) Geothermal waste 
treatment biotechnology: Progress and advantages to the util- 
Kies. Premuzic, E.T. (Brookhaven National Lab., Upton, NY 
(United States)); Lin, M.S.; Jin, J. USDOE Assistant Secretary for 
Conservation and Renewable Energy, Washington, DC (United 
States). Geothermal Div. [1992]. From Geothermal energy program 
review: geothermal energy and the utility market-the opportunities 
and challenges for expanding geothermal energy in a competitive 
supply market; San Francisco, CA (United States); 24-26 Mar 
1992. In Geothermal energy and the utility market — the opportuni- 
ties and challenges for expanding geothermal energy in a 
competitive supply market: Proceedings. Geothermal Program Re- 
view X. 230p. Order Number DE92019090. Source: OST; NTIS. 

Development of biotechnology for treatment of geothermal resid- 
ual waste is aimed at the application of low-cost biochemical 
processes for the surface treatment and disposal of residual 
geothermal sludges. These processes, in addition to the lowering 
of disposal cost, are designed to be environmentally acceptable. 
Recent studies at Brookhaven National Laboratory (BNL) have 
shown that optimization of several process variables results in fast 
rates (< 24h) of metal removal from residual sludges at acidic pH 
(~ 1-2). Optimization of the process variables also enables the re- 
moval of radioactive isotopes. In addition, the aqueous phase 
produced during the bioprocessing which contains solubilized met- 
als can be further treated in a manner which precipitates out the 
metals and renders the aqueous effluent toxic metal free. in this 
paper, the various process options will be discussed in terms of 
biotreatment variables. Chemical composition before and after 
biotreatment will also be discussed in terms of long-range effects, 
quality assurance and potential disposal costs. 


33389 (DOE/ID/12741—12) Silica recovery and contro! in 
Hawaiian geothermal fluids: Final report. Thomas, D.M. Hawaii 
Univ., Honolulu, HI (United States). Hawaii Inst. of Geophysics. 
Jun 1992. 100p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG07-881D12741. Order Number 
DE92041041. Source: OSTI; NTIS; GPO Dep. 

A series of experiments was performed to investigate methods of 
controlling silica in waste geothermal brines produced at the HGP- 
A Generator Facility. Laboratory testing has shown that the rate of 
polymerization of silica in the geothermal fluids is highly pH depen- 
dent. At brine pH values in excess of 8.5 the suspension of silica 
polymers flocculated and rapidly precipitated a gelatinous silica 
mass. Optimum flocculation and precipitation rates were achieved 
at pH values in the range of 10.5 to 11.5. The addition of transition 
metal salts to the geothermal fluids similarly increased the rate of 
polymerization as well as the degree of precipitation of the silica 
polymer from suspension. A series of experiments performed on 
the recovered silica solids demonstrated that methanol extraction 
of the water in the gels followed by critical point drying yielded sur- 
face areas in excess of 300 M*/g and that treatment of the dried 
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solids with 2 N HCI removed most of the adsorbed impurities in the 
recovered product. A series of experiments tested the response of 
the waste brines to mixing with steam condensate and non- 
condensable gases.The results demonstrated that the addition of 
condensate and NCG greatly increased the stability of the silica in 
the geothermal brines. They also indicated that the process could 
reduce the potential for plugging of reinjection wells receiving 
waste geothermal fluids from commercial geothermal facilities in 
Hawaii. Conceptual designs were proposed to apply the gas re- 
combination approach to the disposal of geothermal waste fluids 
having a range of chemical compositions. Finally, these designs 
were applied to the geothermal fluid compositions found at Cerro 
Prieto, Ahuachapan, and Salton Sea. 


16 TIDAL AND WAVE POWER 


1608 Wave Energy Converters 


33390 Ocean wave air compressor. Morocutti, G. 10 Apr 
1992. Filed date 9 Oct 1990. Canada Patent patent application 
2027113. 6p. Source: Micromedia Ltd., Technical Information Cen- 
tre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Quebec, 
Canada J8X 3X2. Prices: PC $6.00 CAN; MF $4.00 CAN. 

A process is disclosed for converting wave energy by means of 
an apparatus which compresses air in a first stage and forms a 
vacuum in a second stage. The ocean wave compressor of the in- 
vention comprises an intake structure, a vertical chamber with 
valves at the top for the vacuum and compressed air, storage tanks 
for vacuum and compressed air, and pipe connections between the 
tanks and the valves. In operation, a wave enters the intake and 
compresses the air in a chamber. When pressure in the chamber 
is greater than the stored pressure, a valve opens and the air com- 
pressed by the wave flows into the compressed air storage tank. 
The receding water in the chamber creates a vacuum, opening an- 
other valve to the vacuum storage tank. An example of a possible 
use of this system for generating electricity is presented. 7 figs. 
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33391 (EEV-92-01) Masnedoe wind turbine array: Output 
and energy production of 5 WINDANE 40, 750 kW windmilis 
placed on the isiand of Masnedoe. Hansen, K.S. (DTH, Afd. for 
Fluid Mekanik (DK)). Danske Elvaerkers Forenings Udred- 
ningsafdeling (DEFU), Lyngby (Denmark). Jan 1992. 33p. (In 
Danish). Contract EM-1364/87-1;Contract EM-1364/88-1;Contract 
ENS-1364/89 Order Number DE93711026. Source: OSTI; NTIS. 

EFP-87; EFP-88; EFP-89. 

The report contains output graphs for the windmill array on the 
island of Masnedoe in Denmark. The array constitutes five WIN- 
DANE 40 wind turbines. The output curves, the data for which was 
collected during the period 1987-88 are valid only for the original 
rotors which were installed on the turbines at the beginning of the 
project. On the basis of the output curves the expected annual en- 
ergy production is calculated for each windmill in the array. Graphs 
illustrating the mean angle of the blades, the continuous output 
and faults in the directioning of the yawing mechanism are in- 
cluded. (AB). 


33392  (ETDE-mf-93702125) The WINDFLOWER wind power 
plant - construction of a demonstration plant and technology 
transfer. Final report. Mahlow, M.; Westphal, W. AN Maschinen- 
bau und Umweltschutzanlagen GmbH, Bremen (Germany); 
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Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). Oct 1990 7p. (in German). Contract BMFT 0328726R. 
Order Number DE93702125. Source: OSTI; NTIS (US Sales Only). 

Presented at status seminar 'Wind energy’, Hannover (Ger- 
many), October 4-5, 1990. 

The WINDFLOWER wind power pliant developed at the Univer- 
sity of Karistuhe, FRG was carried to market maturity by AN 
Maschinenbau und Umweltschutzanlagen GmbH, paying special 
attention to manufacturing requirements and to the intended tech- 
nology transfer to developing countries. A demonstration plant was 
constructed and installed. Operation of the plant will provide practi- 
cal experiences wich will directly contribute to manufacturing and to 
further development. (orig.) With 1 fig. 


33393 (ETDE-mf-93702438) Application of 5 wind energy 
converters Ventis 20-100 at favourable wind sites in the FRG, 
wind demo-project 80-800 kW. Final report. Kruse, V. Ventis En- 
ergietechnik GmbH, Braunschweig (Germany); Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany). Oct 1991 18p. 
(in German). Contract BMFT 0329162A. Order Number 
DE93702438. Source: OSTI; NTIS (US Sales Only). 

There is a lack of experience concerning the use of wind energy 
in many different operational fields. The above mentioned project 
within the scope of the "Wind-Demoprogramm 80-800 kW" shall 
give an estimation for possibilities of using wi r. During the 
project (01.07.1990 to 31.03.1991) 5 WEC’s Ventis 20-100 were 
built and set up. The converters are operating in grid connection 
under different geographical conditions. The operators as well differ 
from agricultural over business enterprises to utility. Within this 
scope the converter concept can prove its advantages. The experi- 
ences gained during the project and further on regarding location 
finding, manufacturing and upsetting of the converters will be used 
for further projects and will help to raise the efficiency in using 
wind power under economical and environmental aspects. (orig.). 


333904 (NEI-DK-922) Fatigue of structural timber according 
to the DVM theory 1. Bugge, J. Nordvestjysk Folkecenter for Ved- 
varende Energi, Hurup (Denmark). Dec 1991 26p. Order Number 
DE93711007. Source: OSTI; NTIS. 

The aim was to investigate the practicability of laying down 
Woehler curves for structural softwood timber, to examine the con- 
sequences of the findings and to propose further research and 
development. The basis of the work is the DVM (Damaged Vis- 
coelastic Material) which is described and verified in the report, 
and it is attempted to apply this theory to practical use in the de- 
sign and structures subject to fatigue, such as windmill blades. The 
choice of parameter values, and the construction and application of 
Woehler curves are discussed in detail. It is concluded that the 
DVM theory seems to form a workable basis for the calculation of 
lifetime of structural timber subject to fatigue, and of viscoelastic 
material in general. A restriction to its use is that lifetime calcula- 
tions based on Woehler curves by the use of Palmgren-miner 
formula are not applicable to viscoelastic materials unless the 
Woehler curves are adapted so as to allow for extreme loads at 
certain levels and of certain durations. An ordinary fatigue load test 
at a supposedly representative level is inadequate as a means of 
verification when applied to viscoelastic materials subject to varying 
load levels including extreme loads. A more adequate form of 
these tests implies inclusion of a subsequent load test of a relevant 
duration. Likewise it is inadequate as a means of verification of the 
strength of these materials. It appears that loads in general must 
be specified in terms of duration as well as magnitude when ap- 
plied to visoelastic materials. (AB). 


33395 (NREL/TP—257-4671) User's Guide for the NREL 
Teetering Rotor Analysis Program (STRAP). Wright, A.D. Na- 
tional Renewable Energy Lab., Gokien, CO (United States). Aug 
1992. 212p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-83CH10093. Order Number 
DE92010580. Source: OSTI; NTIS; GPO Dep. 

The following report gives the reader an overview of instructions 
on the proper use of the National Renewable Energy Laboratory 
(formerly the Solar Energy Research Institute, or SERI) teetering 
Rotor Analysis Program (STRAP version 2.20). STRAP is a deriva- 
tive of the Force and Loads Analysis program (FLAP). It is intended 
as a tool for prediction of rotor and blade loads and response for 
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only two-bladed teetering hub wind turbines. The effects of delta-3, 
undersling, hub mass, and wind turbulence are accounted for. The 
objectives of the report are to give an overview of the code and 
also show the methods of data input and correct code execution 
steps in order to model an example two-bladed teetering hub tur- 
bine. A large portion of the discussion (Sections 6.0, 7.0, and 8.0) 
is devoted to the subject of inputting and running the code for wind 
turbulence effects. The ability to include turbulent wind effects is 
perhaps the biggest change in the code since the release of FLAP 
version 2.01 in 1988. This report is intended to be a user's guide. 
It does not contain a theoretical discussion on equations of motion, 
assumptions, underlying theory, etc. It is intended to be used in 
conjunction with Wright, Buhl, and Thresher (1988). 


33396 (NREL/TP-257-4674) User's Guide for the NREL 
Force and Loads Analysis Pr : Version 2.2. Wright, A.D. 
National Renewable Energy Lab., Golden, CO (United States). Aug 
1992. 238p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-83CH10093. Order Number 
DE92010579. Source: OSTI; NTIS; GPO Dep. 

The following report gives the reader an overview of and instruc- 
tions on the proper use of the National Renewable Energy 
Laboratory Force and Loads Analysis Program (FLAP, version 2.2). 
It is intended as a tool for prediction of rotor and blade loads and 
response for two- or three-bladed rigid hub wind turbines. The ef- 
fects of turbulence are accounted for. The objectives of the report 
are to give an overview of the code and also show the methods of 
data input and correct code execution steps in order to model an 
example two-bladed rigid hub turbine. A large portion of the discus- 
sion (Sections 6.0, 7.0, and 8.0) is devoted to the subject of 
inputting and running the code for wind turbulence effects. The 
ability to include turbulent wind effects is perhaps the biggest 
change in the code since the release of FLAP version 2.01 in 
1988. This report is intended to be a user's guide. It does not con- 
tain a theoretical discussion on equations of motion, assumptions, 
underlying theory, etc. It is intended to be used in conjunction with 
Wright, Buhi, and Thresher (1988). 


33397 (SAND-92-0611C) Frequency-domain synthesis of 
the fatigue load spectrum for the NPS 100-kW wind turbine. 
Sutherland, H.J. (Sandia National Labs., Albuquerque, NM (United 
States)); Osgood, R.M. Sandia National Labs., Albuquerque, NM 
(United States). 28 Aug 1992. 19p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-76DP00789 
;FC02-86CH10311. (CONF-921049-1: Windpower '92, Seattle, WA 
(United States), 19-23 Oct 1992). Order Number DE92040984. 
Source: OSTI; NTIS; GPO Dep. 

The LIFE2 code is a fatigue/fracture mechanics code that is spe- 
cialized to the analysis of wind turbine components. This code 
permits the analysis of both time series and frequency domain 
data. Two frequency-domain stress spectra techniques contained in 
this code are used to analyze the measured frequency loads spec- 
tra from the Northern Power Systems 100-kW turbine. In the first, 
the cycle content is determined using the entire stress spectrum, 
an FFT and a rainflow counter. In the second technique, the cycle 
content is determined using time series data for the deterministic 
(azimuth average) loads and frequency spectra data for the non- 
deterministic (random) loads. Results of the two techniques are 
compared to cycle counts obtained directly from time series data. 
These results provide the wind turbine designer with two tech- 
niques for determining the cycle-counts from frequency data and 
illustrate the accuracy that the designer can expect from various 
cycle-counting techniques. Moreover, these results illustrate the im- 
portance of relatively long time series data on the determination of 
the high-stress tail in the distribution of the stress cycles. 
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33398 (DOE/FE-0264P) Toms Creek IGCC Demonstration 
Project: Comprehensive report to Congress, Clean coal tech- 
nology program. USDOE Assistant Secretary for Fossil Energy, 
Washington, DC (United States). Office of Clean Coal Technology. 
Sep 1992. 28p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE93000960. Source: OSTI; NTIS; GPO 


Dep. 

A project proposed by: TAMCO Power Partners. 

In response to the PON, 33 proposals were received by DOE in 
May 1991. One of the nine is a project ee ay Seats 
Power Corporation (Tampella) and Coastal Power Production Com 
pany (Coastal) for the design, construction, and operation of a 
pressurized, air-blown, fluidized-bed, integrated gasification, 
combined-cycle, (GCC) demonstration project. The project, entitled 
the Toms Creek IGCC Demonstration Project, will consume 430 
tons per day of bituminous coal and generate 55 megawatts (MK) 
of power for the electric grid and steam for use in a nearby coal 
preparation plant. The project site is located near Coeburn in Wise 
County, Virginia. The project, including the demonstration phase, 
will last 99 months at a total cost of $196,570,000. DOE’S share of 
the project cost will be 48.3%, or $95,000,000. The objective of the 
proposed project is to demonstrate an advanced IGCC system 
based upon the air-blown, pressurized fluidized-bed U-Gas gasifier 
developed by the Institute of Gas Technology (IGT) with in-bed 
desulfurization using a calcium-based sorbent and an external zinc 
titanate sulfur removal system. 


33399 (ENEL-CRTN-G10-90-05) Preheater by 
EMAT transducer. Ghia, S.; Certo, M.; D’Alessio, E.; Guerini, L.; 
Grassi, A. Centro Informazioni Studi Esperienze (CISE), Milan 
(Italy); Ente Nazionale per I’Energia Elettrica, Milan (Italy). Centro 
Termica e Nucleare. 1991. 8p. (CONF-9010519-1: 6. Congresso 
nazionale AlPnD, Milan (ltaly), Oct 1990). Order Number 


DE93712130. Source: OSTI; NTIS (US Sales Only). 


A system for the inspection of heat exchanger ferromagnetic 
tubes (e.9., feedwater preheaters of thermoelectric power genera- 
tion plants) is presented. This system is based on the use of EMAT 


ultrasonic transducer (Electro Magnetic Acoustic Transducer) for 
the generation and detection of torsional ultrasonic waves (SH) 
propagating along the tube in the axial direction. An extensive ex- 
perimental program for system testing is in progress and, in this 
paper, the results relevant to the in-service in of a low 
pressure preheater of a 320 MW ENEL (italian National Electricity 
Board) fossil fuel power plant are discussed. 


33400 (ETDE-mf-93702467) Furnace-related measures for 
the reduction of NO, from the combustion of East German 
soft coal. Gade, U.; iz, A.; Bals, M.; Koenig, J. Vereinigte 
Energiewerke AG, Berlin (Germany); RWE Energie AG, Essen 
(Germany). [1992] 19p. (in German). Order Number DE93702467. 
Source: OSTI; NTIS (US Sales Only). 

Combustion tests with East German soft coal which were com- 
missioned by Vereinigte Energiewerke AG within the above 
mentioned research programme were carried out in a test plant of 
RWE Energie AG in the Niederaussen power station. Further crite- 
ria are to be elaborated in order to prove that NO,-emission values 
can be kept with furnace-related measures alone and with no sub- 
stantial impairment of the power station’s operation. The furnace 
parameters set during the combustion tests are orientated on low 
NO,-operation of large boilers which use reduced overall air flow, 
phased air supply and flue gas recirculation (partly) to the combus- 
tion chamber. (orig.). 


33401 (NEDO-OS-9106, pp. 69-80) Demonstration tests for 
converting oll-fired power plants to methanol.: Demonstration 
tests of a total system for reformed methanol power genera- 
tlon (combustion research). Yamane, T. (Mitsui Engineering and 
Shipbuilding Co. Ltd. Tokyo (Japan)). New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Oct 1991. In 
Eleventh annual conference on alcohol and biomass energy tech- 
nologies. 96p. Order Number DE93716346. Source: OSTI; NTIS. 
This paper describes the modification and performance teste of 
the gas turbine carried out until fiscal 1990, which are involved in 
the R&D for converting oil-fired power plants to methanol. At first, 
the modification of the gas turbine including use of a regenerator 
and a two-stage combustor and others are explained item by item, 
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which preceded the performance tests. Next, elemental tests of the 
combustor are reporte. It is shown that low NO, combustion is 
achieved after pilot liquid methanol is fully replaced with reformed 
methanol. Finally, performance confirmation tests of the gas turbine 
are described. The test results are evaluated using the perfor- 
mance curve of the gas turbine and that of the compressor, and the 
characteristics curves of the compressor at low revolutions. Overall 
performance of the gas turbine and the attached units, overall con- 
trollability and reliability, and mechanical safety are confirmed to be 
satisfactory. It is concluded that the in-house test of the gas turbine 
can be conducted in fiscal 1991 on schedule. 9 figs., 2 tabs. 


33402 (NEDO-OS-9106, pp. 81-95) Demonstration tests of 
methanol conversion for oll-fired power plants.: 
tal research on a methanol engine system for power 
generation. inenaga, N. (Mitsubishi Heavy Industries, Ltd., Tokyo 
(Japan)). New Energy and Industrial Technology Development 
Organization, Tokyo (Japan). Oct 1991. In Eleventh annual confer- 
ence on and biomass energy technologies. 96p. Order 
Number DE93716346. Source: OSTI; NTIS. 
It is necessary to reduce oil consumption by thermal power 
stations in order to diversify energy sources for electric power con- 
sumed in Japan. Methanol, a promising alternate energy to oil, is 
mainly produced from natural gas and coal, and being liquid, it is 
easy to transport and store. Purpose of this research and develop- 
ment project is to contribute to environmental conservation and 
reduction in dependence on oil through developmental research on 
methanol engine systems for power plants. This report describes 
an outline of this project. In regard to specifications for the engine 
to be developed, developmental studies on fundamental techniques 
such as choice of power output, methanol combustion and the 
cylinder bore, methanol ignition system, and methanol injection 
system have been carried out. As for confirmation tests with a 
single-cylinder experimental engine, results of combustion tests 
with a one-glow plug system and a two-glow plug system are de- 
scribed. Hereafter, tests with two- and four-glow plug 
systems are scheduled. 14 figs., 3 tabs. 
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Refer also to citation(s) 32622, 32655, 32660, 32662, 32663, 
32674, 33247, 34544, 34588 


33403 (ANL/CP-77195) Combined SO./NO, reduction tech- 
nology. Livengood, C.D. (Argonne National Lab., IL (United 
States)); Huang, H.S.; Markussen, J.M. Argonne National Lab., IL 
(United States). [1992]. 17p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
9209160-9: International symposium on energy, environment and 
information management, Argonne, IL (United States), 15-18 Sep 
1992). Order Number DE92041119. Source: OSTI; NTIS; GPO 
Dep. 

Enactment of the Clean Air Act Amendments and passage of 
state legislation leading to more stringent nitrogen oxides (NOx) 
regulations have fueled research and development efforts on tech- 
nologies for the combined control of sulfur dioxide (SO2) and NOx. 
The integrated removal of both SO2 and NO,, in a single system 
can offer significant advantages over the use of several separate 
processes, including such factors as reduced system complexity, 
better operability, and lower costs. This paper reviews the status of 
a number of integrated flue-gas-cleanup (FGC) systems that have 
reached a significant stage of development, focusing on post- 
combustion processes that have been tested or are ready for 
testing at the pilot scale or larger. A brief process description, a 
summary of the development status and performance achieved to 
date, pending commercialization issues, and process economics 
(when available) are given for each technology. 


33404 (DOE/PC/79796-T27) Enhancing the use of coals by 
gas reburning-sorbent injection: Quarterly report No. 19, April 
1—June 30, 1992. Energy and Environmental Research Corp., 
Irvine, CA (United States). 21 Jul 1992. 21p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC22- 
87PC79796. Order Number DE92040455. Source: OSTI; NTIS; 
GPO Dep. 
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In Phase All at Hennepin, Task 2 - Construction and Startup, All 
remaining funds and budgeted restoration dollars have been trans- 
ferred to Phase Alli, thus completing all activities for Phase All. 
Phase Alll at Hennepin — Testing, Data Collection, Reporting, and 
Disposition proceeded in parallel with the completion of the Phase 
All activities. Gas reburning, runs were made that indicate as high 
as 77% reduction in NO, emission using, about 18% gas. Gas Re- 
burning Sorbent Injection test results indicated as high as 62% 
reduction in S02. These results are significantly higher than the 
project emission reduction goals of 60% NO, and 50% S02 and 
provide a wide safety margin for maintaining, the 60% and 50% 
emission reductions during long term routine testing. Long term 
testing, has been underway since early January, 1992, but was 
suspended April 28 pending, DOE release of additional funds. 
Phase Cili at Lakeside, Task | — Project Management: Project 
management activities continued throughout the quarter. 


33405 (DOE/PC/89657-T1) [Passamaquoddy Technology 
Recovery Scrubber™, March 1992]. Passamaquoddy Tribe, 
Thomaston, ME (United States). 3 Mar 1992. 20p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC22- 
90PC89657. Order Number DE92019868. Source: OSTI; NTIS; 
GPO Dep. 

The Passamaquoddy Technology Recovery Scrubber™ has been 
built and is being demonstrated on-line at the Dragon Products 
Plant in Thomaston, Maine. This Innovative Clean Coal Technology 
is using waste cement kiln dust (CKD) to scrub sulfur dioxide, 
some NO,, as well as a small amount of carbon dioxide from a 
coal burning kiin exhaust flue gas. The process also enables the 
cement plant to reuse the treated CKD, eliminating the need to 
landfill this material. Potassium, the offending contaminant in the 
CKD, is extracted in a useful form, potassium sulfate, which is 
used as a fertilizer. These useful products generate income from 
operation of this Recovery Scrubber. System start-up was begun in 
late December of 1990. At that time, several mechanical problems 
were encountered. These relatively minor problems were resolved 
enabling Phase Ill to begin on August 20, 1991. While inefficien- 


cies are still being worked out, major program objectives are being 
met. Resolution of remaining operability problems is well in hand 
and should not hamper attainment of all project goals. 


33406 (DOE/PC/89661-T2) Low NO,/SO, Burner retrofit for 
utility cyclone boilers: Quarterly technical progress report, 
July-September 1991. TransAlta Technologies, Inc., Marion, IL 
(United States). [1991]. 19p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FC22-90PC89661. Order Num- 
ber DE92019848. Source: OSTI; NTIS; GPO Dep. 

Work on process design and LNS Burner design was deferred 
during this period, pending a reassessment of the project by 
TransAlta prior to commencement of Budget Period Il, and only 
limited Balance of Plant engineering work was done. 


33407 (DOE/PC/89661-T7) Low NO,/SO, Burner retrofit for 
utility cyclone boilers: Quarterly technical progress report, 

rch 1991. TransAlta Technologies, Inc., Marion, IL 
(United States). [1991]. 27p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FC22-90PC89661. Order Num- 
ber DE92019850. Source: OSTI; NTIS; GPO Dep. 

LNS Burner design effort during this period focussed on the 
analysis of LNS Burner heat transfer, review and approval of fabri- 
cation drawings, completion of LNS Burner boiler flow modelling 
and the continued development of the slag screen model. Balance 
of plant engineering indude d the finalization of roof and wall de- 
tails for the Fuel Preparation Building, structural checks associated 
with installation of equipment in the existing plant, the design of the 
fire fighting and ventilation systems for the Fuel Preparation Build- 
ing and the preparation of P&ID's for the materials handling 
facilities. Work continued on the preparation of P&ED’s for the fuel 
oil system and the instrument air and service air systems, the 
preparation of equipment lists and system descriptions, detailed 
design documentation for powering and control of major electrical 
components and preparation of the instrument index. Work on 
electrical design details for the instrumentation and minor control 
devices has been started. 
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33408 (DOE/PC/90363-T5) Development of advanced NO, 
control concepts for coal-fired utility boilers: Quarterly techni- 
cal progress report No. 4, July 1, 1991-September 30, 1991. 
Evans, A.; Newhall, J.; England, G.; Seeker, W.R. Energy and En- 
vironmental Research Corp., Irvine, CA (United States). 23 Jun 
1992. 45p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-90PC90363. Order Number 
DE92019856. Source: OSTI; NTIS; GPO Dep. 

CombiNO, is a NO, reduction process which incorporates three 
different NO, control technologies: reburning, selective non- 
catalytic reduction (SNCR), and methanol injection. Gas reburning 
is a widely used technology that has been proven to reduce NO, 
up to 60% on full-scale applications. The specific goals of the 
CombiNO, project are: 70% NO, reduction at 20% of the cost of 
selective catalytic reduction; NO, levels at the stack of 60 ppm for 
ozone non-attainment areas; Demonstrate coal reburning; Identity 
all undesirable by-products of the process and their controlling pa- 
rameters; Demonstrate 95% NO». removal in a wet scrubber. Before 
integrating all three of CombiNO,’s technologies into a combined 
process, it is imperative that the chemistry of each individual 
process is well understood. Pilot-scale SNCR tests and the corre- 
sponding computer modeling were studied in detail and discussed 
in the previous quarterly report. This quarterly report will present 
the results obtained during the pilot-scale advanced rebuming tests 
performed on EER’s Boiler Simulation Facility (BSF). Since 
methanol injection is a relatively new NO, control technology, 
laboratory-scale tests were performed to better understand the 
conditions at which methanol is most effective. The experimental 
set-up and results from these tests will be discussed. 


33409 


(DOE/PC/90364—T3) Flue gas conditioning for im- 
proved 


particle collection in electrostatic precipitators: 
technical report, April 1—June 30, 1992. Durham, M.D. 
ADA Technologies, Inc., Englewood, CO (United States). 14 Jul 
1992. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-91PC90364. (ADA-4300-92-Q3). Or- 
der Number DE92040454. Source: OSTI; NTIS; GPO Dep. 

The work plan called for a two stage screening process for the 
additives to determine their ability to improve the collection of fly- 
ash particles in ESPS. The first test series was an investigation of 
the survival of the candidate additives and a qualitative evaluation 
of the mixture cohesivity at a temperature of 300°F, typical of flue 
gas duct conditions. In the second test series, materials that suc- 
cessfully completed the exposure testing will be added to a 
simulated flue gas stream and their effect on flyash deposited in an 
electric field will be evaluated. During this quarter the first phase of 
laboratory screening was completed. Various polymers and natural 
compounds were tested in the laboratory for their suitability as 
ESP additives. Table 1 presents a list of the additives that were 
evaluated. Initial tests consisted of mixing 5 g of fly ash with 5 mi 
of an aqueous additive solution. Additive solutions of both 0.1% 
and 1.0% were added in equal amounts to a fly ash sample. This 
mixture was placed in an aluminum dish and weighed. The dish 
was then heated at 300°F for two hours, weighed, heated for an 
additional 3 hours and weighed again. The characteristics of the fi- 
nal heated samples were then inspected and subjectively judged 
relative to the cohesiveness of the dust cake. The observations 
were recorded and graded on a cohesive scale from + (low) to + + 
+ + + (high). The results are presented in Tables 2 and 3. At a 
concentration of 0.1% it was difficult to determine large variations 
between samples, so tests using 1.0% solutions were done. Most 
of the additives performed better at the higher concentrations, ex- 
cept for a few. All of the glycols and the Swift adhesives performed 
better at the lower concentrations. This may be due to interactions 
between the polymers and the ash particles. 


33410 (DOE/PC/90542-T6) Clean coal technology Ill (CCT 
Ii): 10 MW demonstration of gas suspension absorption: 
Technical progress report, second quarter FY 1992, January 1, 
1992-March 31, 1992. AIRPOL, Inc., Teterboro, NJ (United 
States). 31 Jul 1992. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC22-91PC90542. Order Number 
DE92040467. Source: OSTI; NTIS; GPO Dep. 

The 10 MW Demonstration of Gas Suspension Absorption (GSA) 
program is designed to demonstrate the performance of the GSA 





system in treating the flue gas from a boiler burning high sulfur 
coal. The project was previously on hold pending the re-definition 
of the overall project schedule. A revised schedule reflecting a one 
year delay of the project was established by AirPol and approved 
by DOE. Phase | engineering and design work was resumed as of 
May 1, 1991 and completed by December 31, 1991. In January 
1992, Phase Ii work was started on schedule and the following 
progress was made during the reporting period: Task |, Project and 
Contract Management; AirPol and TVA have resolved all key is- 
sues on the Subcontract Agreement, and are ready to execute the 
agreement; and TVA with input from AirPol and DOE has started 
work on preparing the Environmental Monitoring Plan. Task Il: Pro- 
curement and Furnish Material; AirPol Purchasing Department and 
Project Management Department completed procurement of all 
major GSA material and components. Fabrication of major compo- 
nents is in progress. Task Ill, Construction and Commissioning This 
work is scheduled to start in May 1992. 


33411 (DOE/PC/90546-T4-Vol.2) Confined zone dispersion 
flue gas desulfurization demonstration: Volume 2, Quarterly 
report No. 4, August 1, 1991—October 31, 1991. Bechtel Corp., 
San Francisco, CA (United States). 27 Feb 1992. 483p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FC22- 
91PC90546. Order Number DE92040590. Source: OSTI; NTIS; 
GPO Dep. 
Report contains only numerical data, no text. 


33412 (DOE/PC/90547-T7) Evaluation of gas-reburning 
and low NO, burners on a wall fired boiler: Technical 
progress report No. 7, April 1—June 30, 1992. Energy and Envi- 
ronmental Research Corp., Irvine, CA (United States). 20 Jul 1992. 
20p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-91PC90547. Order Number DE92040461. Source: 
OSTI; NTIS; GPO Dep. 

Clean Coal Technology (CCT) implies the use of coal in an envi- 
ronmentally acceptable manner. Coal combustion results in the 
emission of oxides of nitrogen (NO,), which are precursors of both 
acid rain and ozone formation. The primary objective of this CCT 
project is to evaluate the use of Gas Reburning, and Low NO, 
Burners (GR-LNB) for NO, emission control from a wall fired boiler. 
It is anticipated that, if the demonstration is successful, the GR- 
LNB technology could become commercialized during the 1990s 
and will be capable of (1) achieving significant reduction in the 
emissions of nitrogen oxides and sulfur dioxide (another acid rain 
precursor) from existing facilities to minimize environmental im- 
pacts such as transboundary and interstate pollution and/or (2) 
providing for future energy needs in an environmentally acceptable 
manner. Low NO , burners are designed to delay the mixing of the 
coal fuel with combustion air to minimize the NO, formation. Typi- 
cally, one may obtain up to 50% reduction in NO, emissions 
through the use of LNB. For LNB applications, the technology is 
developed and a number of LNB designs are commercially avail- 
able. With GR, about 80-85 percent of the coal fuel is fired in the 
main combustion zone. The balance of the fuel is added down- 
stream as natural gas to create a slightly fuel rich environment in 
which NO, is converted to No. The combustion process is com- 
pleted by over-fire air addition. SO, emissions are reduced to the 
extent that natural gas replaces sulfur-containing coal. The level of 
NO, reduction achievable with 15-20% natural gas is on the order 
of 50-60%. Thus the emission reduction target of the combination 
of these two developed technologies is about 75%. 


33413 (DOE/PC/90548-T6) LIFAC Sorbent injection Desul- 
furization Demonstration Project: No. 6, 
January-March 1992. LIFAC North America, Inc., Oakland, CA 
(United States); ICF Kaiser Engineers, Inc., Pittsburgh, PA (United 
States); Tampella Power, Tampere (Finland). [1992]. 22p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC22-91PC90548. Order Number DE92019652. Source: OSTI; 
NTIS; GPO Dep. 

The LIFAC technology has similarities to other sorbent injection 
technologies using humidification, but employs a unique patented 
vertical reaction chamber located down-stream of the boiler to facil- 
itate and control the sulfur capture and other chemical reactions. 
This chamber improves the overall reaction efficiency enough to al- 
low the use of pulverized limestone rather than more expensive 
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reagents such as lime which are often used to increase the effi- 
ciency of other sorbent injection processes. Sorbent injection is a 
potentially important alternative to conventional wet lime and lime- 
Stone scrubbing, and this project is another effort to test alternative 
sorbent injection approaches. In comparison to wet systems, LI- 
FAC, with recirculation of the sorbent, removes less sulfur dioxide - 
75-85% relative to 90% or greater for conventional scrubbers - 
and requires more reagent material. However, if the demonstration 
is successful, LIFAC will offer these important advantages over wet 
scrubbing systems: LIFAC is relatively easy to retrofit to an exist- 
ing boiler and requires less area than conventional wet FGD 
systems; LIFAC is less expensive to install than conventional wet 
FGD processes; LIFAC’s overall costs measured on a dollar-per- 
ton S02 removed basis are less, an important advantage in a 
regulatory regime with trading of emission allocations. LIFAC pro- 
duces a dry, readily di waste by-product versus a wet 
product; and LIFAC is relatively simple to operate. 


33414 (DOE/PC/90550-T7) Integrated Dry NO,/SO, Emis- 
sions Control baseline test report, November 
11—December 15, 1991. Shiomoto, G.H.; Smith, R.A. Fossil En- 
ergy Research Corp., Laguna Hills, CA (United States). Mar 1992. 
104p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FC22-91PC90550. Order Number DE92040528. 
Source: OSTI; NTIS; GPO Dep. 

The DOE sponsored Integrated Dry NO,/SO2 Emissions Control 
System program, which is a Clean Coal Technology Ill demonstra- 
tion, is being conducted by Public Service Company of Colorado. 
The test site is Arapahoe Generating Station Unit 4, which is a 100 
MWe, down-fired utility boiler burning a low sulfur western coal. 
The project goal is to demonstrate 70 percent reductions in NO, 
and S02 emissions through the integration of: (1) down-fired low- 
NO, burners with overfire air; (2) urea injection for additional NO, 
removal; and (3) dry sorbent injection and duct humidification for 
SOz removal. The effectiveness of the integrated system on a high 
sulfur coal will also be tested. This report documents the first base- 
line test results conducted during the program. The baseline tests 
were conducted with the original burners and auxiliary equipment 
and represent the unmodified boiler emissions. The burner design 
of Arapahoe Unit 4 results in relatively high NO, levels ranging 
from 740 to 850 ppM (corrected to 3% Oz, dry) over the load 
range. Excess air level was the primary factor influencing NO, 
emissions. During normal boiler operations, there was a wide 
range in NO, emissions, due to the variations of excess air, boiler 
load and other, secondary parameters. SO. emissions ranged from 
350 to 600 ppM (corrected to 3% Oz, dry) and reflected variations 
in the coal sulfur content. 


33415 (DOE/PC/91345-T6) A novel carbon-based process 
for flue gas cleanup: Fourth quarterly technical progress re- 
port, April 1—June 30, 1992. Gangwal, S.K. (Research Triangle 
Inst., Research Triangle Park, NC (United States)); Silveston, P.L. 
Research Triangle Inst, Research Triangle Park, NC (United 
States). Jul 1992. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-91PC91345. Order Number 
DE92040656. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to demonstrate the preliminary 
technical and economic feasibility of a novel carbon-based process 
for removal of at least 95% SO. and at least 75% NO, from coal 
combustion flue gas. In the process, flue gas leaving the electro- 
static precipitator (ESP) is passed through a trickle bed of 
activated carbon catalyst employing a periodic flush of low strength 
sulfuric acid. The SOz is oxidized to SO3 and removed as medium 
strength sulfuric acid. The SO>-free flue gas is then mixed with 
NH3, and the NO, in the gas is subjected to selective catalytic re- 
duction (SCR) to N2 over a fixed bed of activated carbon catalyst. 
In the previous three quarters, a detailed project management plan 
was prepared describing the experimental setup, work plan, and 
test plan. The experimental system was completed for SO. conver- 
sion at Waterloo and for NO, conversion at RTI. Shakedown 
experiments were completed. In the present quarter, the NO, re- 
moval performance of two additional modified carbon catalysts 
(MCCII and MCCIll) was studied. MCCII showed NO, removal effi- 
ciency which was similar to that observed for MCCi. However, 
MCCI was considerably less active for NO, removal. SO2 removal 
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experiments with NO present in the feed gas were performed with 
MCCIi. SO2 removal efficiency was consistently about 98% over 
each of 10 cycles and was very similar to that observed earlier 
with no NO present in the feed. Finally, a preliminary economic 
evaluation of the process was performed and a project review 
meeting was heki. The economic evaluation showed that the Rn- 
Waterloo process was competitive with SCR/IFGD and other 
combined SO2/NO,, removal processes. 


33416 (ENEL-CRTN-T6-91-07) NOx selective catalytic re- 
duction with NHs: Materials study. Bregani, F.; Busca, G.; 
Cristiani, C.; Ferlazzo, N.; Forzatti, P.; Svakula, S.; Ramis, G. Ente 
Nazionale per |’Energia Elettrica, Milan (Italy). Centro Termica e 
Nucleare; Politecnico di Milano (Italy). Dipt. di Chimica Industriale e 
Ingegneria Chimica; Genoa Univ. (Italy). 1991. 14p. (In Italian). 
(CONF-9110420-1: Tecnologie chimiche nella produzione di ener- 
gia elettrica, Pisa (Italy), 29-31 Oct 1991). Order Number 
DE93712127. Source: OSTI; NTIS (US Sales Only). 

This work reports on the activities carried-out within the frame- 
work of ENEL (italian National Electricity Board) studies on 
DeNOx-SCR (Selective Catalytic Reduction) materials. These 
activities included: SO. and SO3 oxidation measurement with com- 
mercial catalysts in standard conditions; the preparation, the 
morphological and chemical-physical characterization of reference 
catalysts; the study of denitrification reaction mechanisms. 


33417 Process for reduction of carbon dioxide emissions 
and recycling of waste products. Raab, A.R. 2 May 1992. Filed 
date 1 Nov 1990. Canada Patent patent application 2029101. 6p. 
Source: Micromedia Ltd., Technical Information Centre, 165 Hotel 
de Ville, Place du Portage, Phase 2, Hull, Quebec, Canada J8X 
3X2. Prices: PC $6.00 CAN; MF $4.00 CAN. 

A means for reducing carbon dioxide emissions is achieved by 
utilizing the optimum combination of sunlight and growing plant 
material under the correct conditions required for accelerated pho- 
tosynthesis and rapid growth of the plant material or biomass. By 
selection of the appropriate biomass constituents, and physical ar- 
rangement of the biomass within a stream of carbon dioxide gas, 
with proper sunlight or other photonic radiation, the well-known 
photosynthesis of carbon dioxide into biomass will occur at a 
greatly accelerated rate. The resultant biomass, representing a sig- 
nificant fraction of the stored radiative flux used in the fixing of the 
carbon dioxide emissions, are then available for further processing 
as a source of fuels such as methane, or as soil additives for agri- 
cultural purposes, in addition to other possible applications. An 
area of 1 km* would receive sufficient solar flux to convert at 100% 
efficiency the carbon dioxide emissions of a 600 MW thermal 
power station. 2 figs. 


2005 Environmental Aspects 


33418 (DOE/EH-0276) Environmental audit: Fossil energy 
sites in Wyoming. USDOE Assistant Secretary for Environment, 
Safety, and Health, Washington, DC (United States). Office of En- 
vironmental Audit. Aug 1992. 212p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE92040443. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report documents the results of the Comprehensive Base- 
line Environmental Audit completed for Selected Fossil Energy 
Sites in Wyoming. During this Audit, facilities, field sites, and activi- 
ties were investigated and inspected in several areas of Wyoming 
that are considered to be representative of offsite work falling un- 
der the purview of the Morgantown Energy Technology Center 
(METC) in Morgantown, West Virginia. Department of Energy 
(DOE) personne! at METC and at the Liquid Fuels Technology 
Branch (LFTB) in Laramie, Wyoming were interviewed as were 
DOE contractors and Federal and state regulators. Extensive docu- 
ment review was also a key part of this Audit. The on-site portion 
of the Audit occurred in Morgantown from May 18 to 22, 1992, and 
throughout Wyoming from May 26 through June 10, 1992. EH-24 
carries out independent assessments of DOE facilities and DOE- 
funded off-site activities as part of the Assistant Secretary's 
Environmental Audit Program. That program is designed to evalu- 
ate the status of facilities and activities regarding compliance with 
environmental laws, regulations, DOE Directives, formal written 
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procedures, compliance agreements, and Best Management Prac- 
tices (BMPs). This internal oversight function plays an important 
role in improving the compliance status of DOE operations. The 
Audit stresses the fact that it is the responsibility of line manage- 
ment to conduct operations in an environmentally sound and safe 
manner. The scope of this Environmental Audit was comprehen- 
sive, covering all areas of environmental activities and waste 
management operations with the exception of the National Environ- 
mental Policy Act (NEPA), which is beyond the purview of EH-24. 
Specifically included within this Audit were Air, Soils/Sediment/ 
Biota, Surface Water/Drinking Water, Groundwater, Waste Manage- 
ment, Toxic and Chemical Materials, Quality Assurance, Radiation, 
Inactive Waste Sites, and Environmental Management. 


2006 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 33741, 33742, 33744 
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Refer also to citation(s) 33590 


2101 Power Reactors, Nonbreeding, Light-Water 
Moderated, Bolling Water Cooled 


Refer also to citation(s) 33161, 33458, 33466, 33467, 33539, 
33588, 33598, 33602, 33613, 33615, 33619, 33620, 33632, 33640, 
33649, 33650, 33651, 33656, 33994 


33419 (EUR-13686, pp. 87-93) Simulation of inspection 
randomization models. Canty, M.J. (Forschungszentrum Juelich 
GmbH (Germany)). Commission of the European Communities, 
Luxembourg (Luxembourg). 1991. (In English, French). (CONF- 
910534—: 13. annual symposium of the European Safeguards 
Research and Development Associations (ESARDA) symposium 
on safeguards and nuclear material management, Avignon 
(France), 14-16 May 1991). In Safeguards and nuclear material 
management. 745p. Order Number DE93710916. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A computer simulation of a model light water reactor fuel cycle is 
described which allows a realistic estimate of the impact of alterna- 
tive inspection randomization models on inspectorate resources 
and safeguards effectiveness and efficiency. The program simu- 
lates the flows and inventories of nuclear material through the fuel 
cycle dynamically, as well as basic safeguards activities carried out 
by the operators and the inspectorate. Results of simulation experi- 
ments involving current IAEA inspection procedures and different 
randomization schemes are presented. 


33420 (INIS-mf-13348, pp. 5-9) Preliminary investigations 
of transients in KKL. Belblidia, L. (Paul Scherrer Inst. (PSI), Villi- 
gen (Switzerland)); Diamond, D.J. Paul Scherrer Inst. (PSI), Villigen 
(Switzerland). 1992. 74p. In Paul Scherrer Institut annual report 
1991: Annex IV: PSI nuclear energy research. Progress report 
1991. Order Number DE93000807. Source: OSTI; NTIS; INIS. 

Several plant models for use with the code RAMONA-3B have 
been developed to analyze potential transients and accidents at 
the KKL (Leibstadt) plant. These models have neutronic data files 
representing a point in time during Cycle 1 when the burnup was 
1400 MWdA. The primary difference between the models is in the 
core representation. Test calculations of a rod-drop accident with- 
out scram with an eight-core symmetry model and of an MSIV 
closure test with a quarter-core symmetry model have been per- 
formed to demonstrate that RAMONA-3B can be used to simulate 
such events. (author) 10 figs., 8 refs. 


33421 (INIS-mf-13348, pp. 15-23) ALPHA - the long-term 
passive decay heat removal and aerosol retention programme. 
Coddington, P. (Paul Scherrer Inst. (PSI), Villigen (Switzerland)); 
Huggenberger, M.; Guentay, S.; Dreier, J.; Fischer, O.; Varadi, G.; 
Yadigaroglu, G. Paul Scherrer Inst. (PSI), Villigen (Switzerland). 
1992. 74p. In Paul Scherrer Institut annual report 1991: Annex IV: 
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PSI nuclear energy research. Progress report 1991. Order Num- 
ber DE93000807. Source: OSTI; NTIS; INIS. 

The Paul Scherrer Institute has recently initiated the major new 
experimental and analytical programme ALPHA, which is aimed at 
understanding the long-term decay heat removal and aerosol ques- 
tions for the next generation of Passive Light Water Reactors. The 
ALPHA project currently includes four major items: the | ‘ 
integral system behaviour test facility PANDA, which will be used to 
examine multidimensional effects of the SBWR decay heat removal 
system; an investigation of the thermal hydraulics of natural con- 
vection and mixing in pools and large volumes (LINX); a 
separate-effects study of aerosol transport and deposition in plena 
and tubes (AIDA); while finally, data from the PANDA facility and 
supporting separate effects tests will be used to develop and qual- 
ify models and provide validation of relevant system codes. The 
paper briefly reviews the above four topics, and discusses some 
aspects of the criteria and scaling used to guide the design of the 
PANDA experimental facility. (author) 9 figs., 1 tab., 5 refs. 


33422 (INIS-mf—13348, pp. 59-65) Project "CORVIS’, an in- 
vestigation of reactor vessel fallure modes after core 
melting. Attinger, R. (Paul Scherrer Inst. (PSI), Villigen (Switzer- 
land)); Brosi, S.; Duijvestijn, G.; Roesel, R.; Wanner, R. Paul 
Scherrer Inst. (PSI), Villigen (Switzerland). 1992. 74p. In Paul 
Scherrer Institut annual report 1991: Annex IV: PSI nuclear energy 
research. Progress report 1991. Order Number DE93000807. 
Source: OSTI; NTIS; INIS. 

One of the worst possible reactor accidents is the loss of 
coolant; since the core continues to produce heat, it will eventually 
melt, forming a mixture of materials called ‘corium’. The COrium 
Reactor Vessel Interaction Studies (CORVIS) research project con- 
cerns the modes in which the reactor pressure vessel (RPV) can 
fail under the action of the corium. It is argued that three core 
failure paths are representative. Of these, the critical one is the for- 
mation of melt at the bottom of the RPV. This pool can cause a 
variety of RPV failure modes, which are studied by experiments, a 
large crucible represents the RPV, while the melt is simulated by 
Thermite, a mixture which develops very intense heat when react- 
ing. The computations rely on a system of Finite Element codes, 
each of which can adequately model one aspect of the process. 
This review describes the tests presently completed, the measure- 
ment and recording techniques and the result evaluation 
procedure, as well as the uncoupled code modules and the com- 
putations performed so far. Finally, an outlook on future, planned 
activities is given. (author) 12 figs. 


33423 (JAERI-M-92-027, pp. 147-167) Thermal reactor 
benchmark calculations for JENDL-3. Takano, H. (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment). Japan Atomic Energy Research inst., Tokyo (Japan). 
Mar 1992. (CONF-9111211-: 1991 Japan Atomic Energy Re- 
search Institute (JAERI) symposium on nuclear data, Tokai 
(Japan), 28-29 Nov 1991; INDC(JPN)-157/L). In Proceedings of 
the 1991 jum on nuclear data. 417p. Order Number 
DE92012612. Source: OSTI; NTIS; INIS. 

Benchmark calculations for thermal reactor critical assemblies 
have been performed to assess the applicability of JENDL-3 nu- 
clear data to thermal reactors. Reactor lattice cell calculation codes 
SRAC, CASMO, TGBLA, WIMS-E, MGCL-ANISN, MGCL-KENO- 
IV, VMONT and VIM were used in the present calculations. 
MGCL-KENO-IV and VMONT are Monte Carlo codes using multi- 
group model, and VIM is a continuous energy Monte Carlo code. 
The experiments selected were water-moderated lattices of slightly 
enriched 1.3% uranium metal rods, TRX-1 and -2. The values of 
Keo calculated with VIM and other codes were in very good agree- 
ment each other. However, k,q calculated with VIM was smaller 
than those for other codes and experimental data. The TRX cores 
were analyzed by SRAC using JENDL-2 and -3 data, and these re- 
sults were compared with those obtained by using JEF-1 data. 
Furthermore, water-moderated critical lattice of MOX-fuel (3.0 wt.% 
Pu) rods at TCA were calculated with these codes and the results 
were compared. The k,q obtained with VIM was in good agree- 
ment with experiment. However, the results obtained with SRAC, 
CASMO and TGBLA depended on the volume ratios of moderator 
to fuel. The discrepancies among the results obtained with the 


present codes were discussed by comparing neutron spectra and 
three averaged group cross sections. (author). 


33424 (JAERI-M-92-027, pp. 193-203) JENDL-3 benchmark 
test for high conversion light water reactor. Kobayashi, Kaoru 
(Hitachi Ltd., Ibaraki (Japan). Energy Research Lab.); Ishii, 
Kazuya; Zukeran, Atsushi. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Mar 1992. (CONF-9111211—: 1991 Japan Atomic 
Energy Research Institute (JAERI) symposium on nuclear data, 
Tokai (Japan), 28-29 Nov 1991; INDC(JPN)-157/L). In Proceedings 
of the 1991 symposium on nuclear data. 417p. Order Number 
DE92012612. Source: OSTI; NTIS; INIS. 

Benchmark test of the JENDL-3 was carried out by the 190 
group Monte Carlo code VMONT for High Conversion Critical Ex- 
periments (Hi-C) of ZPR-7 with sli enriched UO. fuel. The 
calculated lattice parameters (07°, 6*5, 628, ICR) were compared 
with experimental data and comparison of k..s was made for nu- 
clear data files used. Main results of the test are: (1) Differences in 
nuclear data files, namely JENDL-3, JENDL-2 and ENDF/B-IV, of 
Koo values are small, ie., about 0.3%Ak‘k, although large differ- 
ences in absorption rates are found in the neutron balance based 
on the above files, @.g. about 1.0%Ak/k for 75°U. (2) Calculated to 
experiment data ratio (C/E) of 5*° grow with decreasing H/U, and 
the resonance parameters of 7°5U should be studied in order to im- 
prove these discrepancies. (3) Applicability of JENDL-3 is not so 
good for the UO2 fueled HCLWR, as compared with for thermal re- 
actors. Discrepancies between calculations and experiments are 
enhanced for harder neutron spectra. (author). 


33425 (JAERI-M-92-054, pp. 112-128) BWR stability analy- 
sis with three-dimensional transient code. Takigawa, Yukio 
(Toshiba Corp., Kawasaki, Kanagawa (Japan)); Takeuchi, Yutaka; 
Ebata, Shigeo. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Mar 1992. (in Japanese). (CONF-9110401-—: 7. topical 
meeting on nuclear code development, Tokai (Japan), 30-31 Oct 
1991). In Proceedings of the 7th topical meeting on nuclear code 
development. 189p. Order Number DE92538701. Source: OST; 
NTIS; INIS. 

Recently, neutron flux oscillations of two different modes were 
observed in several foreign BWR plants. One is core wide oscilla- 
tion mode which is characterized by a phenomenon that neutron 
flux oscillates in-phase over a whole core. At La Salle 2 plant 
(U.S.A.), the amplitude of core wide neutron fiux oscillation grew 
considerably large to result in a reactor scram, which aroused great 
concern about BWR stability. The other is regional oscillation mode 
which is characterized by the phenomenon, as typically observed 
at Caorso plant (Italy), that neutron flux of a half core oscillates 
out-of-phase to that of the other half core. These neutron flux oscil- 
lation phenomena were caused by nuclear-thermal hydraulic 
coupled instability and requires an evaluation study on oscillation 
detectability and effect on fuel integrity. Particularly, the regional 
oscillation mode requires three-dimensional analysis since it may 
bring about locally large amplitude power oscillation. For this rea- 
son, analysis was done with the three-dimensional transient code 
TOSDYN-2 to study reactor condition which causes the regional 
oscillation and also to evaluate fuel thermal margin under the neu- 
tron flux oscillations of these two instability modes. (author). 


33426 (JAERI-M-92-055) Silicone resin experiments of EPA 
leak characterization test In the ALPHA program (SLBO01, 
SLBO002): Evaluation of thermal effect on silicone resin behav- 
lor. Yamano, Norihiro (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan). Tokai Research Establishment); Sugimoto, Jun; 
Maruyama, Yu; Hidaka, Akihide; Soda, Kunihisa. Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). Mar 1992. 24p. (in Japanese). 
Order Number DE93703530. Source: OSTI; NTIS; INIS. 

In the ALPHA (Assessment of Loads and Performance of a Con- 
tainment in a Hypothetical Accident) program, several tests are 
conducted to clarify phenomena which influence the integrity of a 
containment in LWR severe accidents. One of the tests in the AL- 
PHA program is the EPA (Electrical Penetration Assembly) leak 
characterization test which includes silicone resin experiments. 
Purposes of the silicone resin experiments are; (1) to obtain 
database on melt progression of the silicone resin under thermal- 
hydraulic conditions in a containment during a severe accident, (2) 
to investigate influence of metal part on the silicone resin behavior 
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in the EPA. The experiments have been performed using the small- 
scale test section which simulates silicone resin, cable conductor, 
shroud and header plate of an EPA of a nuclear power piant. Two 
experiments were so far performed increasing the temperature in 
the atmosphere of a leak test vessel at a rate of 1 K/min from 
room temperature. Leakage initiation was detected at about 410 K 
and 430 K in the two experiments. Temperature distribution in the 
test section showed that heat conduction along the metal portion 
such as the shroud and the cable conductor has a strong effect on 
the silicone resin behavior. Post-test observation of the test section 
in the second experiment and temperature distribution measured in 
the both experiments indicated that the initial leak path was formed 
along the shroud. (author). 


2102 Power Reactors, Nonbreeding, Light-Water 
Moderated, Nonbolling Water Cooled 


Refer also to citation(s) 32855, 33419, 33421, 33422, 33423, 
33424, 33426, 33458, 33466, 33467, 33492, 33539, 33581, 33582, 
33586, 33587, 33588, 33589, 33598, 33602, 33607, 33613, 33619, 
33620, 33622, 33635, 33637, 33638, 33641, 33642, 33656, 33658, 
33982, 33994, 34041, 34528 


33427 (CNIC—00418) Studying of heat transfer on vertical 
nonuniform cosine heating in pressurized water reactor. Zhang 
Min (Qinghua Univ., Beijing, BJ (China). Inst. of Nuclear Energy 
Technology); Jia Dounan; Mu Quanhou. China Nuclear Information 
Centre, Beijing, BJ (China). Jul 1990. 13p. (in Chinese). 
(TSHUNE-0015;XJU-0002.). Order Number DE93602099. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The determination of the point of onset of significant void (OSV) 
has been completed by the experiment and by computing the tem- 
perature field of vertical tube wall in the up-flow boiling of water at 
nonuniform heat of cosine distribution, low pressure (< 4 bar) and 
middie velocities (< 2.5 m/s). The results show that the point of 
OSV firstly emerges from the top of cosine curve and goes to the 
tube inlet as the heating power increases and flow rate decreases. 
The blowdown test with simulated nonuniform heating of the reac- 
tor core element in the inlet break condition was carried out in the 
middie pressure water loop. An electromagnetic valve was used as 
a break. The time from the start of blowdown to the onset of critical 
heat flux (CHF), and the pressure, flow rate, fluid temperature in 
the blowdown process were measured. The analysis of these pa- 
rameters is also given. 


33428 (INIS-mf-13348, pp. 25-31) LWR safety: thermal- 
hydraulic transient analysis codes at PSI - a sample 
application to a loss-of-coolant accident for a PWR. 
Luebbesmeyer, D. (Paul Scherrer Inst. (PSI), Villigen (Switzer- 
land)); Aksan, S.N. Paul Scherrer inst. (PSI), Villigen (Switzerland). 
1992. 74p. In Paul Scherrer Institut annual report 1991: Annex IV: 
PSI nuclear energy research. Progress report 1991. Order Num- 
ber DE93000807. Source: OSTI; NTIS; INIS. 

Large thermal-hydraulic system codes are developed as analyti- 
cal tools for the investigation of postulated accidents and transients 
in nuclear power plants. These best-estimate codes are widely 
used to perform safety and licensing analysis of nuclear power 
plants, to optimize operational procedures and the plant design. 
Evaluation of the capabilities of these codes is made by comparing 
code predictions with measured experimental data obtained from 
various types of separate-effects and integral test facilities. There 
is a very active participation of the Thermal-Hydraulics Laboratory 
(LTH) of PSI in these evaluation activities, organized at an interna- 
tional level by the CSNI (Committee for the Safety of Nuclear 
Installations of the OECD) as well as by the US Nuclear Regula- 
tory Commission. These activities provide information exchange 
and assurance that the capability for conducting Loss-Of-Coolant 
Accident (LOCA) and thermal-hydraulic transient analyses is main- 
tained at the level of the state-of-the-art. Such know-how is, of 
course, a prerequisite for performing with sufficient confidence 
thermal-hydraulic safety analyses for Swiss nuclear power plants 
using state-of-the-art, best-estimate codes such as RELAP5/ 
Mod2.5 andf TRAC-BF1. (author) 4 figs., 2 tabs., 10 refs. 
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33429 (JAERI-M-92-060) Analysis of Mihama-2 steam 
generator tube rupture (SGTR) event (preliminary analysis). Hi- 
rano, Masashi (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Sun Jiancheng. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Apr 1992. 70p. (in 
Japanese). Order Number DE93715316. Source: OSTI; NTIS; INIS. 
Preliminary analyses were performed for the SGTR event which 
occurred at Mihama-2 (Westinghouse 2-loop PWR, 500 MWe) on 
February 9, 1991. The analyses consisted of the transient thermal- 
hydraulic analysis and evaluation analysis of pressure vessel 
integrity during PTS (Pressurized Thermal Shock) event. The ob- 
jective of the former analysis was to obtain better understanding of 
the event by reproducing the thermal-hydraulic behavior during the 
event as close as possible. The analysis successfully reproduced 
the overall behavior of the major plant parameters such as the pri- 
mary system and secondary system pressures, pressurizer water 
level and so forth by adjusting the discharge coefficient for the 
break flow so that the calculated scram time could agree with that 
at the event. The objective of the latter analysis was to evaluate 
how severe the event was from the PTS point of view. As a result 
of the analysis, it was shown that the temperature decrease of the 
pressure vessel material at the downcomer was not large and 
therefore there existed sufficient margin for the propagation of the 
initial crack at the inner surface of the pressure vessel, even though 
a hypothetically large initial crack was assumed to exist. (author). 


33430 (NUREG/CR-5896) Auxiliary feedwater system risk- 
based Inspection guide for the St. Lucle Unit 1 Nuclear Power 
Generation Station. Pugh, R.; Gore, B.F.; Vo, T.V. Nuclear Regu- 
latory Commission, Washington, DC (United States). Div. of 
Radiation Protection and Emergency Preparedness; Pacific North- 
west Lab., Richland, WA (United States). Aug 1992. 28p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. (PNL-8102). 
Source: OSTI; NTIS; INIS; GPO. 

In a study sponsored by the US Nuclear Regulatory Commission 
(NRC), Pacific Northwest Laboratory has developed and applied a 
methodology for deriving plant-specific risk-based inspection guid- 
ance for the auxiliary feedwater (AFW) system at pressurized water 
reactors that have not undergone probabilistic risk assessment 
(PRA). This methodology uses existing PRA results and plant oper- 
ating experience information. Existing PRA-based inspection 
guidance information recently developed for the NRC for various 
plants was used to identify generic component failure modes. This 
information was then combined with plant-specific and and 
industry-wide component information and failure data to identify 
failure modes and failure mechanisms for the AFW system at the 
selected plants. ST. Lucie Unit 1 was selected as one in a series 
of plants for study. The product of this effort is a prioritized listing 
of AFW failures which have occurred at the plant and at other 
PWRs. This listing is intended for use by NRC inspectors in the 
preparation of inspection plans addressing AFW risk-important 
components at St. Lucie Unit 1 plant. 


33431 (NUREG/IA-0042) Dispersed flow film bolling: An 
investigation of the possibility to improve the models imple- 
mented in the NRC computer codes for the reflooding phase 
of the LOCA. Andreani, M. (Eidgenoessische Technische 
Hochschule, Zurich (Switzerland)); Yadigaroglu, G. Nuclear Regula- 
tory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Eidgenoessische Technische 
Hochschule, Zurich (Switzerland); Paul Scherrer inst. (PSI), Villigen 
(Switzerland). Lab. for Thermal-Hydraulics. Aug 1992. 66p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). Source: OSTI; NTIS; INIS; GPO. 

Dispersed Flow Film Boiling is the heat transfer regime that oc- 
curs at high void fractions in a heated channel. The way this heat 
transfer mode is modelled in the NRC computer codes (RELAPS5 
and TRAC) and the validity of the assumptions and empirical cor- 
relations used is discussed. An extensive review of the theoretical 
and experimental work related with heat transfer to highly dis- 
persed mixtures reveals the basic deficiencies of these models: 
the investigation refers mostly to the typical conditions of low rate 
bottom reflooding, since the simulation of this physical situation by 
the computer codes has often showed poor results. The alternative 
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models that are available in the literature are reviewed, and their 
merits and limits are highlighted. The modifications that could im- 


prove the physics of the models implemented in the codes are 
identified. 


33432 (NUREG/IA-0054) Assessment of RELAPS/MOD2, 
Cycle 36.02, using NEPTUN reflooding e: data. Rich- 
ner, M. (Paul Scherrer Inst. (PSI), Villigen (Switzeriand)); Analytis, 
G.T.; Aksan, S.N. Nuclear Regulatory Commission, Washington, 
DC (United States). Office of Nuclear Regulatory Research; Paul 
Scherrer Inst. (PSI), Villigen (Switzerland). Aug 1992. 99p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). Source: OSTI; NTIS; INIS; GPO. 

This report discusses seven NEPTUN reflooding experiments 
with varying parameters flooding rate, single rod power, pressure 
and initial rod temperatures which were simulated with the code 
RELAPS/MOD2, version 36.02, to assess the code, especially its 
reflood model. These calculations were performed with the specific 
objectives of evaluating the general prediction capability as well as 
specific problem areas of the RELAP5S/Mod2 code in modelling 
boil-off and reflood behavior. First a study of the effect of the hy- 
draulic and conduction nodalization to the results of the code was 
performed using a high and a low flooding rate experiment. After 
the choice of a proper nodalization, base case calculations were 
done for all seven NEPTUN reflooding tests. The differences 
between code predictions and experiments are described and anal- 
ysed. Implementing new correlations into the code and modifying 
or correcting existing correlations, for example for wall heat trans- 
fer or interphase friction, some of the weak points of the code 
during reflooding could be identified. These modifications were 
checked with all seven NEPTUN experiments. Additionally, two 
FLECHT-SEASET tests were simulated with the frozen version and 
also with the modifications mentioned above. 


33433 (NUREG/IA-0071) Analysis of the UPTF separate ef- 
fects Test 11 (steam-water countercurrent flow In the broken 
loop hot leg) using RELAPS/MOD2. Dillistone, MJ. (AEA 
Technology, Winfrith (United Kingdom)). Nuclear Regulatory Com- 
mission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; AEA Technology, Winfrith (United Kingdom). 
Jun 1992. 24p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). (AEEW-M-2555). Source: OSTI; 
NTIS; INIS; GPO. 

RELAPS/MOD2 predictions of countercurrent flow limitation in 
the UPTF Hot Leg Separate Effects Test (test 11) are compared 
with the experimental data. The code underestimates, by a factor 
of more than three, the gas flow necessary to prevent liquid run- 
back from the steam generator, and this is shown to be due to an 
oversimplified flow-regime map which does not allow the possibility 
of stratified flow in the hot leg riser. The predicted countercurrent 
flow is also shown to depend, wrongly, on the depth of liquid in the 
steam generator plenum. The same test is also modelled using a 
version of the code in which stratified flow in the riser is made pos- 
sible. The gas flow needed to prevent liquid runback is then 
predicted quite well, but at all lower gas flows the code predicts that 
the flow is completely unrestricted - i.e. liquid flows between full tow 
and zero flow are not predicted. This is shown to happen because 
the code cannot calculate correctly the liquid level in the hot leg, 
mainly because of a numerical effect of upwind donoring in the mo- 
mentum flux terms of the code’s basic equations. It is also shown 
that the code cannot model the considerable effect of the ECCS in- 
jection pipe (which runs inside the hot leg) on the liquid level. 


2103 Power Reactors, Nonbreeding, Graphite Mod- 
erated 


Refer also to citation(s) 33534, 33545, 33559, 33569, 33586, 
33594, 33596, 35462 


2104 Power Reactors, Nonbreeding, Otherwise 
Moderated Or Unmoderated 


Refer also to citation(s) 33535, 33542, 33591, 33593, 33618, 33631 


33434 (INIS-mf-13341, pp. 1.1-1.110) Ontario Hydro's 
CANDU nuclear stations: An outline of safety-related design 
aspects. Meneley, D.A. (New Brunswick Univ., Fredericton, NB 
(Canada) Dept. of Engineering). Ontario Nuclear Safety Review, 
Toronto, ON (Canada). 29 Feb 1988. 580p. In The safety of On- 
tario’s nuclear power reactors. A scientific and technical review. 
Vol. 2: Appendices. Order Number DE93602120. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This document provides a general outline of the main features of 
Ontario’s CANDU stations and describes the similarities and differ- 
ences between individual stations. Using Pickering B and Bruce B 
as reference stations, the major safety-related aspects of the five 
existing stations are illustrated. A brief comparison of the CANDU 
system with the US alight-water reactor system is given. 


33435 (INIS-mf-13341, pp. 
design-related aspects of the safety of Ontario Hydro’s nu- 
clear ing stations. Fraser, P.M. (Ontario Nuclear Safety 
Review, Toronto, ON (Canada)). Ontario Nuclear Safety Review, 
Toronto, ON (Canada). 29 Feb 1988. 580p. In The safety of On- 
tario’s nuclear power reactors. A scientific and technical review. 
Vol. 2: Appendices. Order Number DE93602120. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This appendix to the report of the Ontario Nuclear Safety review 
examines safety factors related directly and indirectly to the design 
of the CANDU reactor and Ontario Hydro’s nuclear power plants. 
The three areas studied were: hardware, specifically the pressure 
tubes, containment, aging, performance of process and safety sys- 
tems, and backfitting; analysis of accidents; and the probability of 
occurrence and the consequences of severe accidents. 


2.1-2.154) A review of the 


33436 (INIS-mf-13341, pp. 3.1.1-3.1.27) An evaluation of 


safety in Ontario Hydro nuclear generating faclill- 
tles. Keough, W.J. Ontario Nuclear Safety Review, Toronto, ON 
(Canada). 29 Feb 1988. 580p. In The safety of Ontario's nuclear 
power reactors. A scientific and technical review. Vol. 2: 
dices. Order Number DE93602120. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The objective of this study was to evaluate the safety culture 
within Ontario Hydro’s nuclear operations, particularly relating to 
activities that bear directly on the operation of nuclear facilities that 
can potential contribute to radiation in the environment, and to as- 
sess the effectiveness of systems and procedures used to monitor 
operations and to respond to deviations in normal operating stan- 
dards. In its statement of corporate direction Ontario Hydro places 
a high value on safety. In addition, the Nuclear Generation Division 
has established a philosophy of defence-in-depth, which permeates 
the operating staff. Improvements are suggested in communica- 
tions, training, vigilance in maintaining radiation protection 
standards, and in planning, control and direction of maintenance 
work. Ontario Hydro’s injury rate is much higher than that at the 
three best-performing Canadian chemical companies. It is recom- 
mended that new, lower targets be established for personal 
injuries, and that programmes used in other industries be evalu- 
ated. The survey of practices and procedures did not identify any 
deficiencies that would compromise the safe operation of the 
nuclear generating facilities, although improvements are recom- 
mended in operating manuals and incident reporting. 


33437 (INIS-mf-13341, pp. 3.2.1-3.2.43) Operational safety 
of nuclear installations: Pickering Nuclear Generating Station, 
1-19 June 1987. Ontario Nuclear Safety Review, Toronto, ON 
(Canada); International Atomic Energy Agency, Vienna (Austria). 
29 Feb 1988. 580p. In The safety of Ontario’s nuclear power reac- 
tors. A scientific and technical review. Vol. 2: Appendices. Order 
Number DE93602120. Source: OSTI; NTIS (US Sales Only); INIS. 

A team of international experts visited the Pickering Nuclear 
Generating Station (PNGS) to review the operating practices at this 
eight-unit plant and to provide assistance and advice on how plant 
safety might further be enhanced. The team reviewed documenta- 
tion, observed work being carried out, examined procedures and 
instructions and interviewed plant personnel. in general the station 
was well maintained and operated by a competent and knowledge- 
able staff. The team found all the equipment, personne! and 
resources necessary at PNGS to ensure continued safe operation 
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of the station. However, 79 areas were identified where improve- 
ments could be made. 


33438 (INIS-mf-13341, pp. 3.3.1-3.3.25) Ontario Nuclear 
Safety Review assessment of Ontario Hydro’s response to the 
IAEA/OSART recommendations. Keough, W.J. Ontario Nuclear 
Safety Review, Toronto, ON (Canada). 29 Feb 1988. 580p. In The 
safety of Ontario’s nuclear power reactors. A scientific and techni- 
cal review. Vol. 2: Appendices. Order Number DE93602120. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In June 1987 an Operational Safety Review Team (OSART) from 
the International Atomic Energy Agency visited Pickering Nuclear 
Generating station and made a set of recommendations relating to 
the safe operation of the plant. Ontario Hydro has responded to 
the OSART recommendations with a well-organized follow-up plan. 
They have committed adequate resources to address the recom- 
mendations and to develop appropriate actions. It is recommended 
that Ontario Hydro management carefully and critically assess the 
actions adopted to respond to the OSART recommendations in the 
areas of surveillance procedures and operating experience feed- 
back; conduct of operations - reduction of operating memos, 
jumpers and stickers; and maintenance philosophy and organiza- 
tion. 


33439 (INIS-mf-13342 vp.) A review of safety Issues re- 
lated to the fallure of the pressure tubes and fuel channels 
used In Ontario Hydro’s CANDU reactors. Burns, D.J. Ontario 
Nuclear Safety Review, Toronto, ON (Canada). 29 Feb 1988. 574p. 
In The safety of Ontario’s nuclear power reactors. A scientific and 
technical review. Selected consultants’ . Order Number 
DE93602127. Source: OSTI; NTIS (US Sales Only); INIS. 

For licensing purposes it is assumed that rupture of a pressure 
tube at normal operating pressure and temperature will rupture the 
calandria tube as well. Besides considering the effects of this pos- 
tulated fuel channel failure, this review examines the factors that 
may lead to pressure tube failure and the licensing assumption that 
the calandria tube will rupture. The inspection techniques used to 
identify damaged pressure tubes are also discussed and the 
effects of postulated loss of coolant accidents on fuel channel in- 
tegrity are examined. The failures that have occurred in fuel 
channels have led to some important changes in commissioning, 
operating and inspection procedures. These changes and the on- 
going research programs on fuel channel integrity are reviewed. 


33440 (INIS-mf-13342 vp.) Analysis of reactivity transients: 
A review of the methodology used by Ontario Hydro. Diamond, 
D.J. Ontario Nuclear Safety Review, Toronto, ON (Canada). 29 Feb 
1988. 574p. In The safety of Ontario’s nuclear power reactors. A 
scientific and technical review. Selected consultants’ reports. Order 
Number DE93602127. Source: OSTI; NTIS (US Sales Only); INIS. 
As a result of the Chernobyl event there has been renewed in- 
terest in accidents in which positive void coefficients play a role 
and in the reliability of the shutdown system for these and other 
accidents. This review considers one aspect of the problem; 
namely the calculational methodology as used by Ontario Hydro for 
these events. The study concentrated on the analysis of loss-of- 
coolant accidents (LOCA) at Pickering NGS A _ although 
loss-of-reactivity-control events were also considered and much of 
the review is applicable to the analysis for any CANDU. The review 
examined the many ways in which the LOCA calculation is biased 
to yield conservative results. It was concluded that existing analysis 
is acceptable but that more calculations must be completed to be 
assured that all reactor states have been considered and to quan- 
tify the effect of various assumptions. Recommendations were 
given for this effort. The principal calculational tools used for the 
analysis are the system thermal-hydraulic code SOPHT and the 
three-dimensional neutron kinetics code SMOKIN. Although both 
were studied, the review concentrated on the latter code. SMOKIN 
was found to be adequate for the analysis but requires more vali- 
dation and documentation before it can be considered fully 
qualified. Recommendations were given to extend the validation. 


33441 


(INIS-mf-13342 vp.) Severe accident potential of 
CANDU reactors. Thompson, Gordon (institute for Resource and 
Security Studies, Cambridge, MA (USA)). Ontario Nuclear Safety 
Review, Toronto, ON (Canada). 29 Feb 1988. 574p. In The safety 
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of Ontario’s nuclear power reactors. A scientific and technical re- 
view. Selected consultants’ reports. Order Number DE93602127. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This report summarizes the findings of a very brief examination 
of the safety of CANDU nuclear plants, specifically the Pickering, 
Bruce and Darlington plants. This examination addressed the po- 
tential for these CANDU plants to sustain severe accidents that 
could release a substantial fraction of the core inventory of ra- 
dioactivity to the atmosphere. A limited comparison of some of the 
design features of US LWR and CANDU plants is presented, and 
US experience in assessing LWR severe accident potential is dis- 
cussed, showing that substantial uncertainties remain. Canadian 
experience in assessing CANDU severe accident potential is infe- 
rior to that for LWRs. It is recommended that more resources 
should be devoted to understanding the severe accident potential 
of CANDU plants. The Darlington and AECL/Dutch probabilistic risk 
assessment (PRA) studies should be subjected to rigorous 
independent critical review. Additional PRA studies should be per- 
formed by independent organizations, particularly for Pickering and 
Bruce. An effort similar to the US Accident Sequence Precursor 
program should be executed by an independent organization. US 
experience in assessing severe accident potential should be 
systematically reviewed and its applicability to the CANDU deter- 
mined. 


33442 (INIS-mf-13342 vp.) An estimation of the off-site 
economic consequences of a severe accident at the Pickering 
nuclear station. Lonergan, S.C. (McMaster Univ., Hamilton, 
ON (Canada). Inst. for Energy Studies); Goble, R.L.; Cororaton, C. 
Ontario Nuclear Safety Review, Toronto, ON (Canada). 29 Feb 
1988. 574p. In The safety of Ontario’s nuclear power reactors. A 
scientific and technical review. Selected consultants’ . Order 
Number DE93602127. Source: OSTI; NTIS (US Sales Only); INIS. 

The primary objective of this study was to estimate the off-site 
financial consequences of a severe accident at the Pickering nu- 
clear power station in Pickering, Ontario, without consideration of 
the probability of the occurrence of such an accident. The off-site 
consequences considered include radiation-induced health effects 
incurred by the public; population evacuation and relocation costs; 
crop and milk disposal costs; decontamination costs associated 
with farm and non-farm land and improvements; and land area in- 
terdiction costs. The estimation of these consequences was made 
using the MELCOR Accident Consequence Code System 
(MACCS). Site-specific data for an area 100 km around Pickering 
were provided as input to the model. MACCS was run for two 
accident categories and five weather samples each over three di- 
rections representing the most likely wind direction, the direction 
that could be expected to cause the greatest financial impact, and 
a third sector designed to complement the other two. Results show 
that a severe accident in which a substantial fraction of the volatile 
radioactive elements of the core of a Pickering reactor was re- 
leased could, in the absence of effective emergency response, 
cause tens to hundreds of early deaths, hundreds to thousands of 
early injuries, and could produce economic damage in the range of 
hundreds of millions of dollars to 11 billion dollars. There are ques- 
tions about the validity of the model, especially as it applies to 
Canadian reactors; however, these are probably reasonable ’ball- 
park’ estimates. 


33443 (INIS-mf-13342 vp.) A review of the safety aspects 
of CANDU pressure tubes. Northwood, D.O. Ontario Nuclear 
Safety Review, Toronto, ON (Canada). 29 Feb 1988. 574p. In The 
safety of Ontario’s nuclear power reactors. A scientific and techni- 
cal review. Selected consultants’ reports. Order Number 
DE93602127. Source: OSTI; NTIS (US Sales Only); INIS. 

This report contains a review of the Canadian program on pres- 
sure tube metallurgy and its relationship to the safety aspects of 
CANDU-PHW reactors. It is concluded that the research and devel- 
opment programs of Ontario Hydro and AECL, together with 
Ontario Hydro’s in-service inspection programs, have fairly ade- 
quately addressed all the major concerns associated with pressure 
tube performance. The only criticism of the overall program is that 
it has been reactionary and has been devised or revised to reflect 
deficiencies in design and/or material as they become evident. It is 


. fecommended that these programs become more proactive. There 





was no area of pressure tube behaviour that warranted immediate 
concern from a safety standpoint. However, if high deuterium con- 
tent analysis results from tube P3L09 are confirmed in other tubes 
and a high deuterium ingress rate is generic to Zr-2.5 wt percent 

‘ Nb pressure tubes after extended periods of reactor exposure, 
then the long-term integrity of pressure tubes will become a con- 
cern. CANDU-PHW reactors should be retubed once in their 
lifetime, after about 20 years. This lifetime for a pressure tube may 
be shortened if the results from P3LO9 are an indication of a 
generic problem, or extended because of advances such as lower 
residual iron content, new fabrication routes, and yttrium sinks. The 
consequences of the majority of pressure tube failures are eco- 
nomic rather than safety-related. Safety concerns lie mainly with 
multiple or cascading failures, which appear unlikely. 


33444 (INIS-mf-13342 vp.) Review of the of a faii- 
ure to shutdown following a large LOCA in a Pickering NGS A 
reactor unit. Rogers, J.T. (Carleton Univ., Ottawa, ON (Canada). 
Dept. of Mechanical and Aeronautical Engineering). Ontario Nu- 
clear Safety Review, Toronto, ON (Canada). 29 Feb 1988. 574p. In 
The safety of Ontario’s nuclear power reactors. A scientific and 
technical review. Selected consultants’ . Order Number 
DE93602127. Source: OSTI; NTIS (US Sales Only); INIS. 

A review has been undertaken of the study performed by Ontario 
Hydro, with the assistance of Argonne National Laboratory, on the 
nature and consequences of a failure to shut down (LOSD) follow- 
ing a large LOCA in a Pickering A NGS reactor unit. Ontario Hydro 
analyzed the complete accident sequence, from the initiating LOCA 
and LOSD to containment behaviour and off-site radiological con- 
sequences. Argonne, working i ntly, analyzed only fuel 
behaviour, fuel channel response and failure, and moderator 
response. Both studies were in very close agreement. Off-site radi- 
ological consequences of the accident were not found to be worse 
than those of any severe dual-failure accident analyzed during the 
licensing process and thus to be within the regulatory limits from 
such accidents. Recommendations for further work are given. 


33445 (INIS-mf-13342 vp.) Review of Ontario Hydro Picker- 
Ing ‘A’ and Bruce A’ nuclear stations’ accident 
analyses. Serdula, K.J. (Serdula Systems Ltd., Deep River, ON 
(Canada)). Ontario Nuclear Safety Review, Toronto, ON (Canada). 
29 Feb 1988. 574p. In The safety of Ontario’s nuclear power 
reactors. A scientific and technical review. Selected consultants’ re- 
ports. Order Number DE93602127. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Deterministic safety analysis for the Pickering 'A’ and Bruce A’ 
nuclear generating stations were reviewed. The methodology used 
in the evaluation and assessment was based on the concept of ’N’ 
critical parameters defining an N-dimensional safety parameter 
space. The reviewed accident analyses were evaluated and as- 
sessed based on their demonstrated safety coverage for credible 
values and trajectories of the critical parameters within this N- 
dimensional safety parameter space. The reported assessment did 
not consider probability of occurrence of event. The reviewed anal- 
yses were extensive for potential occurrence of accidents under 
normal steady-state operating conditions. These analyses demon- 
strated an adequate assurance of safety for the analyzed 
conditions. However, even for these reactor conditions, items have 
been identified for consideration of review and/or further study, 
which would provide a greater assurance of safety in the event of 
an accident. Accident analyses based on a plant in a normal tran- 
sient operating state or in an off-normal condition but within the 
allowable operating envelope are not as extensive. Improvements 
in demonstrations and/or justifications of safety upon potential oc- 
currence of accidents would provide further assurance of adequacy 
of safety under these conditions. Some events under these condi- 
tions have not been analyzed because of their judged low 
probability; however, accident analyses in this area should be con- 
sidered. Recommendations are presented relating to these items; it 
is also recommended that further study is needed of the Pickering 
‘A’ special safety systems. 


33446 (INIS-mf-13342 vp.) Report on the safety evaluation 
of Ontario Hydro nuclear plant containment and con- 
tainment systems. Ontario Nuclear Safety Review, Toronto, ON 
(Canada); Stevenson and Associates, Cleveland, OH (United 
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States). 29 Feb 1988. 574p. In The safety of Ontario’s nuclear 
power reactors. A scientific and technical review. Selected consul- 
tants’ reports. Order Number DE93602127. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A comprehensive review of Ontario Hydro's containment struc- 
tures, Components and systems design bases, sample design 
calculations and containment construction and operating practices 
and experience has been performed. It is concluded that such con- 
tainments provide a level of safety consistent with an undefined 
radiological threat to public health and safety on an absolute basis 
associated with a probability of occurrence in the one over one to 
ten million range. Safety on a relative basis by comparison to de- 
sign, construction and operation practices as defined by the IAEA 
and other nuclear power countries such as the United States, West 
Germany and France has also been demonstrated. However, two 
items should be evaluated further: the Bruce A containment and 
reactor system component integrity should be evaluated for a po- 
tential turbine missile; and fire protection requirements should be 
reviewed for all containments in light of international guidelines 
published by IAEA. The scope of this evaluation is limited to natural 
and accident events as the design basis. It has not included evalu- 
ation of deliberate human-induced events. Also, the evaluation has 
been limited to public health and safety aspects of the containment, 
not the cost effectiveness or prudence of Ontario Hydro’s manage- 
ment of the containment’s design, construction or operation. 


33447 (INIS-mf-13342 vp.) The legal, regulatory and constl- 
tutional framework within which Ontario Hydro’s CANDU 
nuclear reactor operate. Ontario Nuclear Safety Review, 
Toronto, ON (Canada). 29 Feb 1988. 574p. In The safety of On- 
tario’s nuclear power reactors. A scientific and technical review. 
Selected consultants’ reports. Order Number DE93602127. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The legislation, both federal and provincial, applicable to the reg- 
ulation of the nuclear reactors operating in Ontario is examined. 
The relevant provisions of the Atomic Energy Control Act and the 
Nuclear Liability Act are described. The constitutional validity of 
both these acts is examined. The criticisms leveled at the Atomic 
Energy Control Act and at the Atomic Energy Control Board are 
identified and possible solutions are proposed. Environmental legis- 
lation that could be applied to Ontario’s nuclear reactors and the 
shortcomings of the legislation are examined. Since emergency re- 
sponse in the case of an accident at a nuclear plant is considered 
to be of importance, the legislation, both enacted and proposed, 
that addresses this issue is described. Canada’s international re- 
sponsibilities in the field of nuclear energy are discussed. 


2105 Power Reactors, Breeding 
Refer also to citation(s) 33583, 33661, 33662, 33663, 33664 


33448 (ANL/CP-—76370) Fuel cycle and waste management 
demonstration in the IFR . Lineberry, M.J. (Argonne 
National Lab., Idaho Falls, ID (United States)); Phiops, R.D.; Bene- 
dict, R.W.; Laidiler, J.J.; Battles, J.E.; Miller, W.E. Argonne National 
Lab., IL (United States). [1992]. 14p. by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-920818-6: Bi-annual nuclear energy meeting of the Ameri- 
can Nuclear Society and the American Society of Mechanical 
Engineers, San Diego, CA (United States), 23-26 Aug 1992). Order 
Number DE92040721. Source: OSTI; NTIS; INIS; GPO Dep. 
Argonne’s National Laboratory's Integral Fast Reactor (IFR) is 
the main element in the US advanced reactor development pro- 
gram. A unique fuel cycle and waste process tech is being 
developed for the IFR. Demonstration of this technology at engi- 
neering scale will begin within the next year at the EBR-Ii test 
facility complex in Idaho. This paper describes the facility being 
readied for this demonstration, the process to be employed, the 
equipment being built, and the waste management approach 


33449 (ANL/RE-91/2-Vol.3) A fast reactor transient 
methodology for PCs: Volume 3, LTC program manual of the 
QuickBASIC code. Ott, K.O. (Purdue Univ., Lafayette, IN (United 
States). School of Nuclear Engineering); Chung, L. Argonne Na- 
tional Lab., IL (United States). Reactor Engineering Div.; Purdue 
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Univ., Lafayette, IN (United States). School of Nuclear Engineering. 
Jun 1992. 57p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE92040600. Source: OSTI; NTIS; INIS; GPO Dep. 

This manual augments the detailed manual of the GW-BASIC 
version of the LTC code for an application in QuickBASIC. As most 
of the GW-BASIC coding of this program for “LMR Transient Cal- 
culations” is compatible with QuickBASIC, this manual pertains 
primarily to the required changes, such as the handling of input and 
output. The considerable reduction in computation time achieved 
by this conversion is demonstrated for two sample problems, using 
a variety of hardware and execution options. The revised code is 
listed. Although the severe storage limitations of GW-BASIC no 
longer apply, the LOF transient path has not been completed in this 
QuickBASIC code. Its advantages are thus primarily in the much 
faster running time for TOP and LOHS transients. For the fastest 
PC hardware (486) and execution option the computation time is 
reduced by a factor of 124 compared to GW-BASIC on a 386/20. 


33450 (JAERI-M—92-027, pp. 181-192) Sensitivity analysis 
of JENDL-3 for small fast reactors. Takeda, Toshikazu (Osaka 
Univ., Suita (Japan). Faculty of Engineering); Matsumoto, 
Kazuhisa. Japan Atomic Energy Research Inst., Tokyo (Japan). 
Mar 1992. (CONF-9111211—: 1991 Japan Atomic Energy Re- 
search Institute (JAERI) symposium on nuclear data, Tokai 
(Japan), 28-29 Nov 1991; INDC(JPN)-157/L). In Proceedings of 
the 1991 symposium on nuclear data. 417p. Order Number 
DE92012612. Source: OSTI; NTIS; INIS. 

Difference between core performance parameters of small fast 
reactor cores calculated by JENDL-2 and JENDL-3 has been in- 
vestigated based on sensitivity analysis. Fast reactor cores with 
core volume of 12 to 4000] were treated. The sensitivity analysis 
revealed that the difference between 25U fission, 7°®U transport, 
239Pu fission cross sections and fission spectrum of 7°5U and 
23®Pu for JENDL-2 and JENDL-3 has remarkably effect on the Key 
difference. (author). 


33451 (JAERI-M-92-028, pp. 85-92) The operational experi 
ence of the experimental fest reactor ‘JOYO’. Aoyama, T. 
(Power Reactor and Nuclear Fuel Development Corp., Oarai, 
Ibaraki (Japan). Oarai Engineering Center); Kinjo, K.; Mizoo, N.; 
Asakura, F. Japan Atomic Energy Research Inst., Tokyo (Japan). 
Mar 1992. (CONF-9111102-: 3. Asian symposium on research re- 
actor, Hitachi (Japan), 11-14 Nov 1991). In Proceedings of the 
third Asian symposium on research reactor. 694p. Order Number 
DE92538702. Source: OSTI; NTIS; INIS. 

The experimental fast reactor JOYO achieved initial criticality in 
April, 1977, as the first liquid metal fast reactor in Japan. JOYO 
achieved the maximum design output of 100MWt in 1983 and has 
been operated as a fuels and materials irradiation test facility. Re- 
cent major achievements, including decay heat removal tests of 
natural convection, irradiation tests with instrumented test assem- 
blies, upgrade of fuel failure detection system and installation of 
fission product traps, and a power-to-melt fuel test, are described 
in this paper. (author). 


33452 (JAERI-M-92-028, pp. 166-173) Calculational and ex- 
perimental experience on core management of experimental 
fast reactor 'JOYO’. Yoshida, A. (Power Reactor and Nuclear Fuel 
Development Corp., Oarai, Ibaraki (Japan). Oarai Engineering Cen- 
ter); Arii, Y.; Shono, A.; Suzuki, S.; Kinjo, K. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Mar 1992. (CONF-9111102-: 3. 
Asian symposium on research reactor, Hitachi (Japan), 11-14 Nov 
1991). In Proceedings of the third Asian symposium on research 
reactor. 694p. Order Number DE92538702. Source: OSTI; NTIS; 
INIS. 

For the core management of JOYO Mark-ll, many core charac- 
teristics have been calculated with the core management code 
system "MAGI’, and measurements have also been carried out at 
each duty operation cycle. From the evaluation of these results, 
the characteristics of core parameters such as criticality, reactivity 
coefficients, and control rod worth can be predicted accurately as 
followings; excess reactivity: + 0.1% Ak/k, outlet temperature of 
subassembly: +10degC, fuel burn-up: +5%, control rod worth: 
+5%. As a result, we can not only get steady operation of JOYO 
but also perform various irradiation tests with satisfied conditions. 
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This paper presents experience obtained until now through twenty 
three duty cycle operations of Mark-ll core in JOYO. (author). 
33453 (JAERI-M-92-054, pp. 129-151) SIMMER-IIl code and 
space-energy dependent dynamic of fast reactors. Kondo, 
Satoru (Power Reactor and Nuclear Fuel Development Comp., 
Oarai, Ibaraki (Japan). Oarai Engineering Center); Ishikawa, 
Makoto. Japan Atomic Energy Research Inst., Tokyo (Japan). a 
1992. (in Japanese). (CONF-9110401-: 7. topical 

nuclear code development, Tokai (Japan), 30-31 Oct 1991). In te 
ceedings of the 7th topical meeting on nuclear code development. 
189p. Order Number DE92538701. Source: OSTI; NTIS; INIS. 

A next-generation safety analysis code SIMMER-II is being de- 
veloped at the Power Reactor and Nuclear Fuel Development 
Corporation to realistically assess severe accidents in liquid-metal 
fast breeder reactors. To analyze core disruption sequences 
systematically, the code couples a multi-field multi-component fluid- 
dynamics model with a space- and energy-dependent reactor 
dynamics model. In the neutronics portion of the code, the space 
dependence is modeled by an S, transport based on the 
TWOTRAN-II code, and the dynamics is treated by an improved 
quasi-static method. Compling with the fluid-dynamics portion is 
carefully designed, because the core neutrons state is determined 
primarily from time-dependent mass and energy distributions of the 
core materials. In this presentation, some of the important topics 
on safety-related fast reactor physics will be highlighted, with em- 
phasis on the neutronics model of SIMMER-IIi including the 
cross-section handling and space-dependent dynamics. (author). 


33454 (KFK-4968) Transient evaporation and stratification 
of two immiscible liquids for LMFBR transition phase analysis. 
Wilhelm, D.; Roth, A. Kernforschungszentrum Karlsruhe GmbH 
(Germany). Inst. fuer Neutronenphysik und Reaktortechnik; 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt Nuk- 
leare Sicherheitsforschung. Feb 1992. 109p. Order Number 
DE93714463. Source: OSTI; NTIS (US Sales Only); INIS. 

Two immiscible liquids at different temperatures are suddenly 
brought together inside a rectangular box. The coker liquid evapo- 
rates upon contact of the hotter, less volatile liquid. Fast thermal 
equilibrium is achieved by vapor-generated mixing of the fluids. 
The denser, less volatile liquid finally stratifies below the remaining 
liquid phase of the more volatile fluid. This report describes the ex- 
perimental apparatus of the Multiphase Multicomponent Box (MMB) 
experiment, and presents the experimental results of seven tests. 
The results may shed some light on the fundamental thermal hy- 
draulics of the transition phase during beyond-design accidents in 
liquid metal fast breeder reactors (LMFBR). (orig.). 


33455 (ORNL/TM-11641) Application of 3-dimensional ra- 
diation transport codes to the analysis of the CRBR prototypic 
coolant pipe chaseway neutron streaming experiment: Liquid 
Metal Reactor Program. Chatani, K. (Power Reactor and Nuclear 
Development Corp., Experimental Reactor Div., Ibaraki (Japan)). 
Oak Ridge National Lab., TN (United States). Aug 1992. 72p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE92041362. Source: 
OSTI; NTIS; GPO Dep. 

This report summarizes the calculational results from analyses of 
a Clinch River Breeder Reactor (CRBR) prototypic coolant pipe 
chaseway neutron streaming experiment Comparisons of calcu- 
lated and measured results are presented, major emphasis being 
placed on results at bends in the chaseway. Calculations were per- 
formed with three three-dimensional radiation transport codes: the 
discrete ordinates code TORT and the Monte Carlo code MORSE, 
both developed by the Oak Ridge National Laboratory (ORNL), and 
the discrete ordinates code ENSEMBLE, developed by Japan. The 
calculated results from the three codes are compared (1) with 
previously-calculated DOT3.5 two-dimensional results, (2) among 
themselves, and (3) with measured results. Calculations with TORT 
used both the weighted-difference and nodal methods. Only the 
weighted-difference method was used in ENSEMBLE. When the 
calculated results were compared to measured results, it was 
found that calculation-to-experiment (C/E) ratios were good in the 
regions of the chaseway where two-dimensional modeling might be 
difficult and where there were no significant discrete ordinates ray 





effects. Excellent agreement was observed for responses domi- 
nated by thermal neutron contributions. MORSE-calculated results 
and comparisons are described also, and detailed results are pre- 
sented in an appendix. 


2106 Power Reactors, Mobile, Propulsion, Pack- 
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Refer also to citation(s) 33573 


33456 (EGG-M-92305) Systems to prevent nuclear material 
from re-entering the biosphere. Buden, D. (EG and G Idaho, Inc., 
Idaho Falls, ID (United States)); Angelo, J.A. Jr.; Lapin, S. EG and 
G Idaho, Inc., Idaho Falls, ID (United States). [1992]. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-761D01570. (CONF-920747-10: 28. joint propulsion confer- 
ence, Nashville, TN (United States), 6-8 Jul 1992; AIAA-92-3271). 
Order Number DE92018013. Source: OSTI; NTIS; INIS; GPO Dep. 

Nuclear systems are key to the success of many space missions 
as we have witness in the Apollo science packages, Viking Mars 
landers, and Pioneer and Voyager planetary exploration missions. 
There is always a concern that nuclear materials will re-enter the 
biosphere from a mission abort. In fact, this has happened for ra- 
dioisotope and reactor power systems. Until now, the emphasize 
has been an incorporating on-board means to protect the bio- 
sphere. With possible increased use of nuclear power and 
propulsion systems in space, Project SIREN (Search, Intercept, 
Retrieve, Expulsion, Nuclear) has determined that external means 
can be used as a back up to current on-board systems to provide 
assured prevention of nuclear materials from r once in 
space. The technology base to implement a SIREN vehicle has 
been assessed and a data base and mission analysis program 
prepared (called THOR) to evaluate various missions. The degree 


of hazard from existing nuclear power systems in space has been 
assessed and found to be significant. 


33457 (JAERI-M-92-028, pp. 239-246) Three-dimensional 
core physics analyses for the reactor of nuclear ship 'Mutsu’. 
Itagaki, Masafumi (Japan Atomic Energy Research Inst., Mutsu, 
Aomori (Japan). Mutsu Establishment); Miyoshi, Yoshinori; Sakai, 
Tomohiro. Japan Atomic Energy Research Inst., Tokyo (Japan). 
Mar 1992. (CONF-9111102-: 3. Asian symposium on research re- 
actor, Hitachi (Japan), 11-14 Nov 1991). In Proceedings of the 
third Asian symposium on research reactor. 694p. Order Number 
DE92538702. Source: OSTI; NTIS; INIS. 

Three-dimensional (3-D) considerations are important in core 
physics calculations for ship reactors. This paper deals with some 
3-D analyses for the N.S. Mutsu power-up test results: There were 
discrepancies between measured control-rod positions at criticality 
and 1-D diffusion calculation results, while our 3-D code STEADY- 
SHIP has given excellent agreements; The moderator temperature 
coefficients calculated by the code agree well with the measured 
ones for wide range of temperature when the actual control-rod 
patterns are taken into consideration; Significant control-rod inter- 
ferences observed in our excess reactivity measurement are also 
well simulated by the 3-D diffusion analyses; The analyses based 
on the Crump-Lee method with calculated 3-D source distributions 
provide acceptable agreements between the calculated and the 


measured ex-core detector response caused by control-rod motion. 
(author). 
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Refer also to citation(s) 33447, 33591, 33592, 33593 


33458 (EGG-MS-8637) Analysis of inservice inspection re- 
lief requests. Aldrich, D.A.; Cook, J.F. EG and G Idaho, Inc., 
Idaho Falls, ID (United States). Aug 1989. 106p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC07-761D01570. Source: OSTI; NTIS; INIS. 
Nuclear Regulatory Commission (NRC) regulations require in- 
spection (ISI) of boiling or pressurized water-cooled nuclear power 
plants be performed in accordance with a referenced edition and 
addenda of Section XI, “Rules for Inservice Inspection of Nuclear 
Power Plant components,” of the American Society of Mechanical 
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Engineers (ASME) Boiler and Pressure Vessel Code. The regula- 
tions permit licensees to request relief from the NRC from specific 
ASME Code requirements that are determined to be impractical for 
the specific licensee. The NRC evaluates these requests and may 
grant such relief, but the NRC may also impose alternative or aug- 
mented inspections to assure structural reliability. The purpose,of 
this task was to evaluate the basis for IS] nondestructive examina- 
tion (NDE) relief requests and to evaluate the effect of proposed 
ASME Code changes that would reduce the need for such re- 
quests or provide for more complete information in relief requests. 
This report contains the results of an analysis of an ISI relief re- 
quest data base that has been expanded to include 1195 IS! relief 
requests versus the 296 relief requests covered in the first report in 
April 1987, EGG-SD-7430. Also relief requests were added to the 
data base which came from both first and second 10-year inspec- 
tion intervals for several facilities. This provided the means to 
analyze the effect of recently approved ASME Code cases and up- 
dated Code requirements, some of which have been published as 
a result of earlier work on this task. 


33459 = (INIS-mf-13342 vp.) A comparison of nuclear power 
in Canada and the United States. Ahearne, J.F. (Re- 
sources for the Future, Inc., Washington, DC (United States)). 
Ontario Nuclear Safety Review, Toronto, ON (Canada). 29 Feb 
1988. 574p. In The safety of Ontario’s nuclear power reactors. A 
scientific and technical review. Selected consultants’ . Order 
Number DE93602127. Source: OSTI; NTIS (US Sales Only); INIS. 
This report provides a comparative evaluation of the respective 
roles of the US NRC and the Canadian Atomic Energy Control 
Board in nuclear regulatory matters. The differences between the 
U.S. and Canadian approaches to nuclear reactor regulation are 
tied to history and to culture. Historically, in Canada the govern- 
ment developed one type of reactor, uniquely Canadian. There is 
also essentially only one utility and that is government-owned. In 
the United States several types of reactor have been developed 
and bought by many utilities, mostly non-government. Culturally, 
the United States is an adversarial society, which has led to a le- 
galistic approach to regulation. Canada is a more civil society, 
which has led to a more trusting approach. The strengths of the 
Canadian approach are: it is more flexible; it is more rational from 
an engineering perspective; and a design envelope is more easily 
transformed to address reactor safety questions. Weaknesses arise 
from the lack of established methods of resolving disagreements; 
lack of specific written-down licensing requirements; and the diffi- 
culty in passing along oral traditions. The current Canadian system 
depends on trust, a shared heritage, and knowledge contained in 
the minds of senior people. It would be wise to write down the oral 
tradition while these people are still involved. AECB, AECL and 
Ontario Hydro people are competent and highly motivated. How- 
ever, Ontario Hydro is becoming more dominant and is close to 
having no independent reviewer. The AECB is stretched too thin. It 
needs funds to develop a capability of checking computer code 
calculations; a clearer role in research and more people trained in 
research to interface with the research program; and many more 
staff to perform the independent review Ontario Hydro requires. 


33460 (NUREG-—0040-Vol.16-No.2) Licensee contractor and 
vendor status report: Quarterly report, April-June 
1992: Volume 16, No. 2. Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Div. of Reactor Inspection and 
Safeguards. Jul 1992. 124p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: OSTI; 
NTIS; GPO. 

This periodical covers the results of inspections performed by the 
NRC’s Vendor Inspection Branch that have been distributed to the 
inspected organization during the period from April 1992 through 
June 1992. 


33461 (NUREG—0386-Digest6-Rev.3) United States Nuclear 
Regulatory Commission Staff Practice and Procedure Digest: 
Commission, Appeal Board and Licensing Board decisions, 
July 1972-September 1991: Digest 6, Revision 3. Nuclear Reg- 
ulatory Commission, Washington, DC (United States). Office of the 
General Counsel. Aug 1992. 612p. Sponsored by Nuclear Regula- 
tory Commission, Washington, DC (United States). Source: OSTI; 
NTIS; INIS; GPO. 
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This 2nd revision of the sixth edition of the NRC Practice and 
Procedure Digest contains a digest of a number of Commission, 
Atomic Safety and Licensing Appeal Board, and Atomic Safety and 
Licensing Board decisions issued during the period of July 1, 1972 
to September 30, 1991, interpreting the NRC’s Rules of Pratice in 
10 CFR Part 2. 


33462 (NUREG-0540-Vol.14-No.6) Title List of Documents 
Made Publicly Available, June 1-30, 1992: Volume 14, No. 6. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Freedom of Information and Publications Services. Aug 
1992. 288p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Source: OSTI; NTIS; GPO. 

This document is a monthly publication containing descriptions of 
information received and generated by the US Nuclear Regulatory 
commission (NRC). This information includes (1) docketed material 
associated with civilian nuclear power plants and other uses of ra- 
dioactive materials, and (2) nondocketed material received and 
generated by NRC pertinent to its role as a regulatory agency. The 
following indexes are included: Personal Author, Corporate 
Source, Report Number, and Cross Reference of Enclosures to 
Principal documents. 


33463 (NUREG—0540-Vol.14-No.7) Title list of documents 
made publicly available, July 1-31, 1992: Volume 14, No. 7. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Freedom of Information and Publications Services. Sep 
1992. 348p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Source: OSTI; NTIS; GPO. 

This document is a monthly publication containing descriptions of 
information received and generated by the US Nuclear Regulatory 
Commission (NRC). This information includes (1) docketed material 
associated with civilian nuclear power plants and other uses of ra- 
dioactive materials and (2) nondocketed material received and 
generated by NRC pertinent to its role as a regulatory agency. The 
following indexes are included: Personal Author, Corporate 
Source, Report Number, and Cross Reference of Enclosures to 
Principal Documents. 


33464 (NUREG-0940-Vol.11-No.2) Enforcement actions: 


Significant actions resolved: Quarterly progress report, April- 
June 1992: Volume 11, No. 2. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Enforcement. Aug 1992. 
434p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). Source: OSTI; NTIS; INIS; GPO. 

This compilation summarizes significant enforcement actions that 
have been resolved during one quarterly period (Apri-June 1992) 
and includes copies of letters, Notices, and Orders sent by the Nu- 
clear Regulatory Commission to licensees with respect to these 
enforcement actions. It is anticipated that the information in this 
publication will be widely disseminated to managers and employ- 
ees engaged in activities licensed by the NRC, so that actions can 
be taken to improve safety by avoiding future violations similar to 
those described in this publication. 


(NUREG—1214-Rev.10) Historical data summary of 


mspach, F. Nuclear Regulatory Commission, Washington, 
DC (United States). Div. of Licensee Performance and Quality 
Evaluation. Aug 1992. 122p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: OSTI; 
NTIS; INIS; GPO. 

The Historical Data Summary of the Systematic Assessment of 
Licensee Performance (SALP) is produced periodically by the US 
Nuclear Regulatory Commission. This summary provides. the re- 
sults of the assessment for each facility by NRC region and is 
further divided into the following-sections: Section | presents the 
most recent SALE report ratings for facilities in operation and un- 
der construction. Section 2 presents a chronological listing of all 
SALE report ratings for each operating facility. Section 3 presents 
a chronological listing of all SALP report ratings for each facility un- 
der construction. For historical purposes, past construction ratings 
for facilities that recently have been licensed also are listed in Sec- 
tion 3. 
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33466 (NUREG-1242-Vol.1) NRC review of Electric Power 
Research Institute’s Advanced Light Reactor Utility Require- 
ments Document - Program summary, Project No. 669: 
Volume 1. Nuclear Regulatory Commission, Washington, DC 
(United States). Associate Directorate for Advanced Reactors and 
License Renewal. Aug 1992. 133p. Sponsored by Nuclear Regula- 
tory Commission, Washington, DC (United States). Source: OSTI; 
NTIS; INIS; GPO. 

The staff of the US Nuclear Regulatory Commission has pre- 
pared Volume 1 of a safety evaluation report (SER), “NRC Review 
of Electric Power Research Institute’s Advanced Light Water Reac- 
tor Utility Requirements Document — Program Summary,” to 
document the results of its review of the Electric Power Research 
Institute’s “Advanced Light Water Reactor Utility Requirements Doc- 
ument.” This SER provides a discussion of the overall purpose and 
scope of the Requirements Document, the background of the staff's 
review, the review approach used by the staff, and a summary of 
the policy and technical issues raised by the staff during its review. 


33467 (NUREG—1242-Vol.2-Pt.2) NRC review of Electric 
Power Research Institute’s Advanced Light Water Reactor Util- 
ity Requirements Document - Evolutionary plant designs, 
Chapters 2-13, Project No. 669: Volume 2, Pt. 2. Nuclear Regu- 
latory Commission, Washington, DC (United States). Associate 
Directorate for Advanced Reactors and License Renewal. Aug 
1992. 603p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

The staff of the US Nuclear Regulatory Commission has pre- 
pared Volume 2 (Parts 1 and 2) of a safety evaluation report 
(SER), "NRC Review of Electric Power Research Institute's Ad- 
vanced Light Water Reactor Utility Requirements Document — 
Evolutionary Plant Designs,” to document the results of its review 
of the Electric Power Research Institute's “Advanced Light Water 
Reactor Utility Requirements Document.” This SER gives the 
results of the staff's review of Volume Il of the Requirements Docu- 
ment for evolutionary plant designs, which consists of 13 chapters 
and contains utility design requirements for an evolutionary nuclear 
power plant (approximately 1300 megawatts-electric). 


33468 (NUREG/CR-5758-Vol.2) Fitness for duty in the nu- 
clear power industry: Volume 2, Annual summary of program 
performance reports, CY 1991. Murphy, S. (Battelle Human Af- 
fairs Research Center, Seattle, WA (United States)); Fleming, T.; 
Westra, C.; Field, |.; Durbin, N.; Moffitt, R. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Reactor In- 
spection and Safeguards; Pacific Northwest Lab., Richland, WA 
(United States); Battelle Human Affairs Research Center, Seattle, 
WA (United States). Aug 1992. 87p. Sponsored by Nuclear Regu- 
latory Commission, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (PNL-7736-Vol.2;BHARC—700/91/014- 
Vol.2). Source: OSTI; NTIS; GPO. 

This report summarizes the data from the semi-annual reports on 
fitness-for-duty programs submitted to the NRC by 52 utilities for 
two reporting periods: January 1, 1991 to June 30,1991, and from 
July 1, 1991, to December 31, 1991. During 1991, licensees re- 
ported that they had conducted 262,597 tests for the presence of 
illegal drugs and alcohol. Of these tests, 1,722 (.66%) were con- 
firmed positive. Positive test results varied by category of test and 
category of worker. The majority of positive test results (983) were 
obtained through pre-access testing. Of tests conducted on work- 
ers having access to the protected area, there were 510 positive 
tests from random testing and 167 positive tests from forcause 
testing. Follow-up testing of workers who had previously tested 
positive resulted in 62 positive tests. Forcause testing resulted in 
the highest percentage of positive tests; about 23 percent of for- 
cause tests were positive. This compares to a positive test rate of 
.94 percent of preaccess tests and .33 percent of random tests. 
Positive test rates also varied by category of worker. Overall, short- 
term contractor personnel had the highest positive test rate at .98 
percent. licensee employees and long-term contractors had lower 
positive test rates (83% and .56%, respectively). Of the substances 
tested, marijuana was responsible for the highest percentage 
(42.3%) of positive test results, followed by cocaine (31.2%) and 
alcohol (22.8%). Positive test results are also reported for NRC ad- 
ministrative regions, for plants experiencing or not experiencing an 





outage during a six-month period; and for plants located in areas 
with different rates of population density, crime, and drug and alco- 
hol use. A comparison of positive test results in 1991 with those 
found in 1990 found a decrease in the positive test rate for each 
category of test and worker. 


2108 Economics 
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2109 Process Heat Reactors 


33469 (CNIC—00527) Start-up analysis of INET-5 MW dis- 
trict heating prototype reactor. Li Tianshu (Beijing Review 
Center of Nuclear Safety (China)). China Nuclear Information Cen- 
tre, Beijing, BJ (China). Sep 1991. 18p. (BRCNS—0001.). Order 
Number DE93602150. Source: OSTI; NTIS (US Sales Only); INIS. 

The main features and thermohydraulic design parameters of the 
INET-5 MW reactor (INET: Institute of Nuclear Technology of Ts- 
inghua University, Beijing) are presented. The start-up process and 
the effect of thermohydraulic instability on start-up process have 
been analyzed. The main obstacle of start-up process of INET-5 
MW reactor is to pass the instability region from 1 atm to normal 
operation condition. For avoiding instability, the start-up process 
should be divided into two steps. The results of three different 
start-up proposals calculated by DACOL code are given and com- 
pared. The possibility of instabilities for each proposal has been 
checked. The checked results show that there is no instability dur- 
ing start-up of the three proposals. So, it is supposed that the 
INET-5 MW reactor can safely and stably reach the operation con- 
ditions. Finally, some conclusions about the effect of instability on 
start-up in boiling mode of INET-SMW reactor are given. 
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Refer also to citation(s) 33440, 35454, 35465, 35478, 35479, 
35482, 35483, 35484, 35486, 35491, 35492, 35494, 35495, 35497 


33470 (BNL-47783) Computer simulation of two-phase 
flow In nuclear reactors. Wulff, W. Brookhaven National Lab., 

ton, NY (United States). [1992]. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 


(CONF-9207115-2: Japan-US seminar on two-phase flow dynam- 
ics, San Francisco, CA (United States), 6-10 Jul 1992). Order 
Number DE92040565. Source: OSTI; NTIS; GPO Dep. 
Two-phase flow models dominate the economic resource 
requirements for development and use of computer codes for ana- 
lyzing thermohydraulic transients in nuclear power plants. Six 
principles are presented on mathematical modeling and selection 


of numerical methods, along with suggestions on programming and 
machine selection, all aimed at reducing the cost of analysis. Com- 
puter simulation is contrasted with traditional computer calculation. 
The advantages of run-time interactive access operation in a simu- 
lation environment are demonstrated. It is explained that the 
Grift-flux model is better suited for two-phase flow analysis in nu- 
clear reactors than the two-fluid model, because of the latter's 
closure problem. The advantage of analytical over numerical inte- 
gration is demonstrated. Modeling and programming techniques 
are presented which minimize the number of needed arithmetical 
and logical operations and thereby increase the simulation speed, 
while decreasing the cost. 


33471 (JAERI-M-92-027, pp. 168-178) Reactivity scale for 
reactor physics analysis - present status. Nakano, Masafumi 
(Japan Atomic Energy Research inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment). Japan Atomic Energy Research Inst., 
Tokyo (Japan). Mar 1992. (CONF-9111211-: 1991 Japan Atomic 
Energy Research Institute (JAERI) jum on nuclear data, 
Tokai (Japan), 28-29 Nov 1991; INDC(JPN)-157/L). In Proceedings 
of the 1991 ium on nuclear data. 417p. Order Number 
DE92012612. Source: OSTI; NTIS; INIS. 
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The effective delayed neutron fraction, B._, which allows the 
comparison between the calculated and measured reactivity values, 
plays an important role in the theoretical interpretation of reactivity 
measurement. Uncertainties of the calculated reactivity scale are 
discussed through the analysis of a 6,4 experiment recently made 
at the fast critical facility FCA. The outline is also presented of the 
proposed NEACRP 644 benchmark experiment which is planned to 
be carried out at the MASURCA facility in 1992 to 1993. (author). 


33472 (JAERI-M-92-027, pp. 394-403) Thermal reactor 

calculations using ENDF/B-Vi based WIMS cross 
section library. Kim, Jung-Do (Korea Atomic Energy Research 
Inst., Daeduk (Korea, Republic of)); Gil, Choong-Sup. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Mar 1992. (CONF- 
9111211—: 1991 Japan Atomic Energy Research Institute (JAERI) 
symposium on nuclear data, Tokai (Japan), 28-29 Nov 1991; 
INDC(JPN)-157/L). In P ings of the 1991 s ium on nu- 
clear data. 417p. Order Number DE92012612. Source: OSTI; 
NTIS; INIS. 

The latest version of the U.S. evaluated data library, ENDF/B-VI, 
was released in recent year by the U.S. NNDC at BNL. In order to 
test an applicability of the newly released data to thermal reactor 
problems, an ENDF/B-V! based 69-group cross section library was 
generated with the NJOY 89.31 processing system. And then a 
number of thermal critical experiments were analyzed with the 
WIMS-KAERI code. This report the thermal reactor 
benchmark results. The lattices analyzed are TRX, BAPL-UO2, 
ZEEP and three Savannah River Laboratory lattices. (author). 


33473 (UCRL-ID—111455) A method to Internally protect 
fast neutron assemblies from hydrogenous criticality Incidents 
without degrading their Plechaty, E.F.; Perkins, 
S.T. Lawrence Livermore National Lab., CA (United States). 12 
Aug 1992. . by USDOE, Washington, 
(United States). DOE Contract W-7405-ENG-48. Order 
DE93001329. Source: OSTI; NTIS; GPO Dep. 

Alloying a thermal neutron absorber into fast neutron assemblies 
poisons the systems dramatically when they are subjected to a hy- 
drogenous environment. However, under their usual operating 
conditions, the performance of such units is only minimally effected. 
Thus, a poison can greatly reduce or remove the sensitivity to han- 
dling, storage, and transportation of such fast neutron components. 


2202 Components and Accessories 


Refer also to citation(s) 32775, 39580, 39583, 33599, 33600, 
33601, 33603, 33604, 33605, 33606, 33608, 33609, 33610, 33611, 
33612, 33614, 33616, 33617, 33621, 33623, 39624, 33625, 33626, 
$3627, 33628, 33629, 33630, 33639, 33634, 39636, 33639, 33643, 
33644, 33645, 33646, 33647, 33648, 33653, 39654, 33659, 33995 


33474 (EGG-EAST-8563) Component failure data hand- 
book: Technical evaluation Gentilion, C.D. EG and G 
Idaho, Inc., kdaho Falls, ID (United States). Apr 1991. 163p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract AC07-76ID01570. Order Number 
DE92019530. Source: OSTI; NTIS; INIS; GPO Dep. 

Prepared for US Nuclear Regulatory Commission. 

This report presents generic component failure rates that are 
used in reliability and risk studies of commercial nuclear power 
plants. The rates are computed using plant-specific data from pub- 
lished probabilistic risk assessments supplemented by selected 
other sources. Each data source is described. For rates with four 
or more separate estimates among the sources, plots show the 
data that are combined. The method for combining data from differ- 
ent sources is presented. The resulting aggregated rates are listed 
with upper bounds that reflect the variability observed in each rate 
across the nuclear power pliant industry. Thus, the rates are 
generic. Both per hour and per demand rates are included. They 
may be used for screening in risk assessments or for forming dis- 
tributions to be updated with plant-specific data. 


33475 (NUREG/CP-0123, pp. 351-376) Pump and vaive re- 
search at the Oak National Laboratory. Haynes, H.D. 
(Oak Ridge National Lab., TN (United States)). Nuclear Regulatory 


Commission, Washington, DC (United States). Office of Nuclear 
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Reactor Regulation; American Society of Mechanical Engineers, 
New York, NY (United States). Board of Nuclear Codes and Stan- 
dards; EG and G Idaho, Inc., Idaho Falls, ID (United States). Jul 
1992. DOE Contract AC05-840R21400. (EGG-—2676;CONF- 
920732-: 2. Nuclear Regulatory Commission (NRC)/American 
Society of Mechanical Engineers (ASME) symposium on pump and 
valve testing, Washington, DC (United States), 21-23 Jul 1992). In 
Proceedings of the second NRC/ASME symposium on pump and 
valve testing. 598p. Source: OSTI; NTIS; INIS; GPO. 

Over the last several years, the Oak Ridge National Laboratory 
(ORNL) has carried out several aging assessments on pumps and 
valves under the NRC’s Nuclear Plant Aging Research (NPAR) 
Program. In addition, ORNL has established an Advanced Diag- 
nostic Engineering Research and Development Center (ADEC) in 
order to play a key role in the field of diagnostic engineering. Initial 
ADEC research projects have addressed problems that were iden- 
tified, at least in part, by the NPAR and other NRC-sponsored 
programs. Results from these research activities have included the 
identification and evaluation of existing monitoring methods for 
pumps and vaives, and the development of several new diagnostic 
techniques. These developments include nonintrusive magnetic 
monitoring methods for valves and motor current signature analysis 
(MCSA) techniques for remote testing of electrically-powered 
equipment, including MOVs and motor-driven pumps. These devel- 
opments have been successfully demonstrated in the laboratory, in 
local field installations, and in operating nuclear power plants. They 
provide useful diagnostic capabilities when used alone and when 
used in conjunction with other available monitoring equipment. This 
paper summarizes the pump and vaive related research that has 
been done at ORNL and describes in more detail several diagnos- 


tic techniques developed at ORNL that are now commercially 
available. 


33476 (NUREG/CR-4599-Vol.2-No.1) Short cracks In piping 
and piping welds: Semiannual report, ber 1991: 
Volume 2, No. 1. Wilkowski, G.M. (Battelle, Columbus, OH (United 
States)); Brust, F.; Francini, R.; Ghadiali, N.; Kilinski, T.; Krish- 
naswamy, P.; Landow, M.; Marschall, C.W.; Rahman, S.; Scott, P. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Engineering; Battelle, Columbus, OH (United States). Sep 
1992. 207p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). (BMI-2173-Vol.2-No.1). Source: OSTI; 
NTIS; INIS; GPO. 

This is the third semiannual report of the US Nuclear Regulatory 
Commission’s Short Cracks in Piping and Piping Welds research 
program. This 4-year program began in March 1990. The overall 
objective of this program is to verify and improve fracture analyses 
for circumferentially cracked large-diameter nuclear piping with 
crack sizes typically used in leak-before-break analyses or inser- 
vice flaw evaluations. 


33477. (NUREG/CR-5859) Modeling the influence of irradie- 
tion temperature and displacement rate on radiation-induced 
hardening in ferritic steels. Stoller, R.E. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Engineering; 
Oak Ridge National Lab., TN (United States). Jul 1992. 31p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract AC05-840R21400. (ORNL/TM—12073). 
Source: OSTI; NTIS; INIS; GPO. 

This report discusses the influence of irradiation temperature and 
displacement rate which have been investigated using a model 
based on the reaction rate theory description of radiation damage. 
This theory was developed primarily for the investigation of rela- 
tively high-temperature, high-dose radiation effects such as void 
swelling and irradiation creep. Before applying that theory to the 
much lower temperatureand dose regimes characteristic of light 
water reactor pressure vessels and support structures, it is neces- 
sary to examine the assumptions made in formulating the theory. 
The major simplifying assumption thathas commonly been made is 
that the interstitial and vacancy concentrations reach a quasi- 
steady state condition rapidly enough that the steady state 
concentrations can be used in calculating the observable radiation 
effects. The results presented here indicate that the assumption of 
steady state point defect concentrations is not valid for tempera- 
tures much below the light water reactor pressure vessel operating 
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temperature of about 288°C. At lower temperatures, the time re- 
quired for the point defect concentrations to reach steady state can 
exceed an operating reactor’s lifetime. Even at 288°C, the point 
defect transient time can long enough to influence the interpreta- 
tion of irradiation experiments done in materials test reactors at 
accelerated damage rates. 


33478 (NUREG/CR-6008) Constraint effects on fracture 
toughness for circumferentially orlented cracks in reactor 
vessels. Bass, B.R. (Oak Ridge National Lab., TN 
(United States)); Shum, D.K.; Keeney-Walker, J. Nuclear Regula- 
tory Commission, Washington, DC (United States). Div. of 
Engineering; Oak Ridge National Lab., TN (United States). Aug 
1992. 146p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
(ORNLU/TM-—12131). Source: OSTI; NTIS; INIS; GPO. 
Pressurized-thermal-shock (PTS) loading produces biaxial stress 
fields in a reactor pressure vessel (RPV) wall with one of the prin- 
cipal stresses aligned parallel to postulated surface cracks in either 
longitudinal or circumferential welds. The limited quantity of existing 
biaxial test data suggests a significant decrease of fracture tough- 
ness under out-of-plane (i.e., parallel to the crack front) biaxial 
loading conditions when compared with toughness values obtained 
under uniaxial conditions. Any increase in crack-tip constraint re- 
sulting from these out-of-plane biaxial stresses would act in 
opposition to the in-plane constraint relaxation that has been previ- 
ously demonstrated for shallow cracks. Proposed in this report are 
criteria for a biaxial specimen that would form the basis of a testing 
program designed to provide data to explain differences between 
theoretical predictions and measured material behavior. Results of 
design studies on the biaxial specimen will be presented in a future 
report from the Heavy-Section Steel Technology Program. 


2203 Fuel Elements 


Refer also to citation(s) 32941, 33511, 33512, 33513, 33530, 
33531, 33532, 33533, 33972 


33479 (DPW-5113) New fuel element deve : Report 
of meeting held March 31, 1952. Huntoon, R.T. Du "Pont de 
Nemours (E.|.) and Co., Wilmington, DE (United States). Explo- 
sives Dept. 7 Apr 1952. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO9-76SR00001. (SR/H—-192). 
Order Number DE92040433. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Results of discussions held at ANL concerning the alloy develop- 
ment and corrosion testing program to be set up were presented 
as well as a brief review of existing corrosion data. In an attempt to 
firm up the distribution of effort to be placed on the two possible 
methods, (a) pure uranium base wit a perfect sheath, and (b) alloy 
base with a thin sheath, the sheathing problem was discussed at 
length. The consensus of the group was that over the long run 
considerable effort should be expended on the use of an alloys 
base, but in the beginning the major effort should be placed on the 


development of a pure uranium element sheathed with cold drawn 
aluminum. 


33480 (DPW-5114) New fuel element development: Report 
of meeting held April 7, 1952. Huntoon, R.T. Du Pont de Nemours 
(E.1.) and Co., Wilmington, DE (United States). Explosives Dept. 8 
Apr 1952. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO9-76SR00001. (SR/H—-191). Order Num- 
ber DE92040434. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This meeting was chiefly concerned with the discussion of infor- 
mation on rolling and cladding flat plate obtained at ORNL and with 
the justification for placing a contract with ORNL implementing a 
program for the evaluation of rolled uranium plate. The results of 
discussions held at Alcoa relative to cold drawn aluminum sheath- 
ing and a brief report on the corrosion and alloy development 
program at ANL were also presented. 


33481 (INIS-mf-13348, pp. 33-39) Comparison of 
TRANSURANUS code calculations with resuits from the inter- 
national fuels programme TRIBULATION. Ott, C. (Paul Scherrer 
Inst. (PSI), Villigen (Switzerland)). Paul Scherrer Inst. (PSI), Villigen 
(Switzerland). 1992. 74p. In Paul Scherrer Institut annual report 





1991: Annex IV: PSI nuclear energy research. Progress report 
1991. Order Number DE93000807. Source: OSTI; NTIS; INIS. 

The well-defined fuel rod tests from the international TRIBULA- 
TION programme have provided a large amount of fuel and 
performance data for computer code verification and validation. 
This report describes the calculation approach used to simulate 
fuel rod behaviour with the TRANSURANUS code. The calculated 
fuel rod deformations and fission gas release results are very close 
to the measured values, showing the ability of the 
TRANSURANUS code to model fuel rod behaviour in steady-state 
or transient conditions. (author) 7 figs., 6 refs. 


33482 (JAERI-M-92-028, pp. 279-286) Development of re- 
instrumentation technique of FP gas pressure gauge to the 
lrradiated LWR fuel. Kawamura, H. (Japan Atomic Energy 
Research Inst., Oarai, Ibaraki (Japan). Oarai Research Establish- 
ment); Oshima, K.; Shimizu, M.; Ichihashi, Y.; Futamura, Y. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Mar 1992. (CONF- 
9111102—: 3. Asian symposium on research reactor, Hitachi 
(Japan), 11-14 Nov 1991). In Proceedings of the third Asian sym- 
posium on research reactor. 694p. Order Number DE92538702. 
Source: OSTI; NTIS; INIS. 

We have conducted the techniques for re-instrumentation of the 
FP gas pressure gauge to the fuel rod irradiated to high burnup in 
order to clear the release behavior of FP gas from the high bur- 
nuped fuel pellet. The items of developments of these techniques 
are mainly the development of devices for re-instrumentation of the 
FP gas pressure gauge to the irradiated fuel rod and the develop- 
ment of remote re-instrumenting techniques at the hot laboratory. 
From the results of out-of-pile test on re-instrumentation devices 
and in-pile assurance test using the re-instrumented fuel rod irradi- 
ated to about 25 GWdit, the techniques for reinstrumenting the FP 
pressure gauge to an irradiated fuel rod without leaking inner gas 
containing FP gas from the irradiated fuel rod were complete. 
Therefore, in future, the experiment for making clear the exact rela- 
tion between the failure threshold of the high burnuped fuel rod and 
the mechanism of FP release in the high-burnuped fuel rods during 
power ramping by using BOCA capsule become possible. (author). 


2204 Control Systems 
Refer also to citation(s) 33662, 33667, 33960, 34528 


33483 (BNL-NUREG-47767) The dev and evalue- 
tion of human factors guidelines for the review of advanced 

interfaces. O’Hara, J.M. Brookhaven National 
Lab., Upton, NY (United States). [1992]. 7p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-9207135—1: 5. IEEE confer- 
ence on human factors and power plants, Monterey, CA (United 
States), 7-11 Jul 1992). Order Number DE92019245. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Advanced control rooms for future nuclear power plants are 
being designed utilizing computer-based technologies. The US Nu- 
clear Regulatory Commission reviews the human engineering of 
such control rooms to ensure that they are designed to good hu- 
man factors engineering principles and that operator performance 
and reliability are approximately supported in order to protect public 
health and safety. This paper describes the rationale, general ap- 


proach, and initial development of an NRC Advanced Control 
Room Design Review Guideline. 


33484 (CONF-890555-26) A modular real time Operator 
Advisor expert system for installation on a full function nu- 
cleer power pliant simulator. Hajek, B.K.; Miller, D.W.; Bhatnagar, 
R.; Maresh, J.L. Ohio State Univ., Columbus, OH (United States). 
Nuclear Engineering Program. [1989]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO2-86NE37965 
;FGO7-88ER12819. Grant CBT-8400840. From 7. power plant dy- 
namics, control and testing s ium; Knoxville, TN (United 
States); 15-17 May 1989. Order Number DE92040088. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A knowledge-based expert system that uses the Generic Task 
approach is being developed to serve as an operator Advisor in 
the control room of a commercial nuclear power plant. Having 
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identified the broad scope tasks performed by an operator in re- 
sponding to abnormal plant conditions, our research team has 
modularized the Operator Advisor according to the tasks of (1) 
monitoring plant parameters, (2) classifying or diagnosing the ab- 
normality, and (3) planning for execution of the procedures for 
recovery. The operator Advisor uses the Perry Nuclear Power 
Plant full-scope simulator as the reference system, and is currently 
being prepared for direct connection to the simulator. 


33485 (CONF-890634—4) A V&V Program for a real time 
Operator Advisor expert system. Hajek, B.K.; Hardy, C.R.; Miller, 
D.W.; Bhatnagar, R. Ohio State Univ., Columbus, OH (United 
States). Nuclear Engineering Program. [1989]. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG07- 
88ER12819 ;AC02-86NE37965. Grant CBT-8400840. From Expert 
systems applications for the electric power industry conference; Or- 
lando, FL (United States); 5-8 Jun 1989. Order Number 
DE92040089. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses an Operator Advisor (OA) consisting of 
four integrated expert systems which has been under development 
at the Ohio State University since 1985. The OA was initially con- 
ceived as two i mt systems, one to manage procedures for 
the operator, and the other to diagnose pliant faults and to validate 
sensor data. The OA has used the Perry Nuclear Power Plant sim- 
ulator as the reference plant. It has been programmed with 
knowledge gathered from power plant experts and plant docu- 
ments. Following incremental programming, the OA has been 
tested off line by running scenarios on the plant simulator and veri- 
fying that the OA responded as predicted by the simulator. 
Specifications have been developed and periodically published in 
the literature over the past four years. These are currently being 
collected and expanded upon as part of a formal Verification and 
Validation (V&V) Program. The V&V Program is defined by three 
types of documents: specification documents, a V&V document, 
and procedures to support implementation of the specifications and 
V&V programs. 


33486 (CONF-8910507—1) Transient simulation for a real- 
time Operator Advisor expert system. Jakubowski, T.; Hajek, 
B.K.; Miller, D.W.; Bhatnagar, R. Ohio State Univ., Columbus, OH 
(United States). Nuclear Engineering Program. [1989]. 2p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG07-88ER12819 ;AC02-86NE37965. From IAEA/NPPC! Special- 
ists’ meeting on artificial intelligence in nuclear power plants; 
Helsinki (Finland); 10-12 Oct 1989. Order Number DE92040090. 
Source: OSTI; NTIS; INIS; GPO Dep. 
Short Communication. 


33487 (DPST-—86-385) Natural convection burnout heat flux 
limit for control rods. Britt, T.E. Du Pont de Nemours (E.I.) and 
Co., Aiken, SC (United States). Savannah River Lab. 14 Apr 1986. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-76SR00001 ;AC09-89SR18035. Order Number 
DE92019921. Source: OSTI; NTIS; GPO Dep. 

Technical Standard 105-3.05, Safety Circuits, does not require 
the Septifoil Supply Header Pressure Very Low safety circuit for 
current charges. This document develops a new requirement for 
this circuit based on the burnout heat flux of a control rod under 
natural convective cooling. Specifically, the Septifoil Supply Header 
Pressure Very Low safety circuit will be required whenever the cal- 
culated control rod operating heat flux exceeds 155,000 peu/ft?-hr. 


33488 (DPW-5141) Wearing of controls and drives. Mene- 
gus, R.L. Du Pont de Nemours (E.|.) and Co., Wilmington, DE 
(United States). Explosives Dept. 14 Apr 1952. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SRO00001. (SR/H-189). Order Number DE92040436. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. ACTUATORS/wear; 
MENTS/wear; SPECIAL PRODUCTION REACTORS/reactor 
control stems; REACTOR CONTROL SYSTEMS/actuators; 
ACTUATORS; WEAR; MOCKUP; SAVANNAH RIVER PLANT; TRI- 
TIUM; PLUTONIUM; REACTOR SAFETY 


33489 (DPW-5173) Control actuator design. Worthington, 
H. Du Pont de Nemours (E.I.) and Co., Wilmington, DE (United 


CONTROL ELE- 
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States). Explosives Dept. 17 Apr 1952. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-76SR00001. 
(SR/H-185). Order Number DE92040198. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Short communication. ACTUATORS/design; SPECIAL PRODUC- 
TION REACTORS/reactor control systems; REACTOR CONTROL 
SYSTEMS/actuators; ACTUATORS; DESIGN; CONTROL ELE- 
MENTS; P REACTOR; K REACTOR; L REACTOR; REACTIVITY 
INSERTIONS 


33490 (DPW-5190) Control rod actuator tests. Morrel, V.M. 
Du Pont de Nemours (E.I.) and Co., Wilmington, DE (United 
States). 21 Apr 1952. 2p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO9-76SR00001. (SR/H-182). Or- 
der Number DE92040195. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Short communication. ACTUATORS/testing; REACTOR CON- 
TROL SYSTEMS/actuators; SPECIAL PRODUCTION REACTORS/ 
reactor control systems; ACTUATORS; TESTING; CONTROL 
ELEMENTS; FAILURE MODE ANALYSIS; GEARS; SERVOMECH- 
ANISMS; WEAR 


33491 (DPW-5233) Use of thorium in control rod 
positions. Hayes, E.E. Du Pont de Nemours (E.|.) and Co., Wilm- 
ington, DE (United States). Explosives Dept. 25 Apr 1952. 2p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO9-76SR00001. (SR/H-177). Order Number 
DE92040190. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum discusses problem areas in the use of tho- 
rium control rods. The use of aluminum cans for the thorium rods 
results in positioning errors and corrosion problems. Recommenda- 
tions are made for the use of full-length zirconium-clad thorium 
rods. (Fi) 


33492 (ECN-RX-91-043) An innovations-based method for 


DC-signal failure detection: Application to NPP. Peeters, 
T.T.J.M. (Nationaal Inst. voor Kernfysica en Hoge-Energiefysica 


(NIKHEF), Amsterdam (Netherlands). Sectie H); Turkcan, E.; Cift- 
cioglu, O. Netherlands Energy Research Foundation (ECN), Petten 
(Netherlands). Jun 1991. 12p. (CONF-910535-: 6. specialists 
meeting on reactor noise (SMORN), Gatlinburg, TN (United 
States), 19-24 May 1991). Order Number DE93602060. Source: 
OSTI; NTIS; INIS. 

To be published in the Proceedings of the Symposium on Nu- 
clear Reactor Surveillance and Diagnostics, 19-24 May 1991, 
Gatlinburg, USA. 

A state-space approach method for failure detection in DC- 
signals is described. The detection system receives data from 
sensors as input and estimates the DC state by means of Kalman 
fitering methodology, where the data assumed to be obeying a 
non-linear ARE model. The cumulative sum test (CUSUM) is imple- 
mented in real-time to the estimated DC state resulting from the 
Kalman filter as the test is in particular suitable for jump or pulse 
type anomalies in those signals subject to DC-level change. To test 
the effectiveness of the method Borssele NPP DC signals with op- 
erational changes were used. Real-time test observations showed 
operational effectiveness of the method. (author). 5 refs.; 5 figs. 


33493 (JAERI-M-92-028, pp. 158-165) Study on shadowing 
effect caused by transient rods at NSRR. Nakamura, T. (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Re- 
search Establishment); Yachi, S.; Ishijima, K. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Mar 1992. (CONF-9111102-: 3. 
Asian symposium on research reactor, Hitachi (Japan), 11-14 Nov 
1991). In Proceedings of the third Asian symposium on research 
reactor. 694p. Order Number DE92538702. Source: OSTI; NTIS; 
INIS. 

irregularly inserted three control rods created so called shadow- 
ing effects on some of the neutronic instruments at the Nuclear 
Safety Research Reactor (NSRR). During operations at the reactor 
power of up to 10 MW, the three control rods called transient rods, 
could be fully or partly inserted into the NSRR core. Reactor power 
monitors located outside of the core at the direction of deeply in- 
serted transient rods indicated lower power in such operations. 
Power profiles of the reactor and neutron fluxes at power monitor 
locations were calculated with a three dimensional neutron diffusion 
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code, CITATION. The calculation indicated that the real reactor 
power could be smaller than the measured maximum power by as 
mush as 30 % in such operations. The calculated neutron fluxes 
well described the changes in the apparent power monitor indica- 
tions as a function of the transient rod position. (author). 


33494 (JAERI-M-92-028, pp. 425-431) The development of 
ZPRL digital control system. Hsu, Jin-Den; Yang, Sheau-Yieh; 
Shieh, Der-Jhy. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Mar 1992. (CONF-9111102-: 3. Asian jum on re- 
search reactor, Hitachi (Japan), 11-14 Nov 1991). In Proceedings 
of the third Asian symposium on research reactor. 694p. Order 
Number DE92538702. Source: OSTI; NTIS; INIS. 

Zero Power Reactor at Lung-Tan (ZPRL) is a small open-pool 
type research reactor located at Lung-Tan, Taiwan. The reactor 
achieved its first criticality in 1971. An analog control system has 
been used for almost over 20 years and the power regulating func- 
tion is found gradually out of order. Therefore, we decided to 
develop a digital control system to replace the existing analog one. 
A prototype system has been developed and under on-line test 
now. The proposed ZPRL digital control system consists of three 
personal computers. These computers are used as (1) operator 
console, (2) data acquisition and control system, and (3) auxiliary 
and backup system. The operator console contains all the man- 
machine interface functions in the form of graphic display. The 
data acquisition and control system converts the analog signals 
into digital ones and feeds to the other two computers. The auxil- 
iary and backup system normally emulates a strip chart recorder 
for the linear and logarithmic neutron powers and also acts as a 
transient recorder to keep the trace of the operating conditions on 
demand or when the reactor scrams. On-line test shows that the 
system does assure a satisfactory performance. It is not only as 
good as the analog system but also has the advantages of flexibil- 
ity, testibility, and a user friendly man-machine interface. (author). 


2205 Environmental Aspects 


Refer also to citation(s) 33006, 33502, 33503, 33583, 33592, 
33655, 33660, 34665, 34829, 34830, 34831, 34832, 34894, 34897, 
34898, 34899, 34900, 34901, 34902, 34903, 35463, 35503 


33495 (INIS-JP—005, pp. 90-95) Analysis of time series ex- 
posure rates obtained at a monitoring station around nuclear 
power stations. Urabe, |. (Fukuyama Univ., Hiroshima (Japan)); 
Ogawa, Y.; Kimura, Y.; Honda, Y.; Nakashima, Y.; Yoshimoto, T.; 
Tsujimoto, T. Japan Atomic Energy Research Inst., Tokyo (Japan). 
1991. 462p. (CONF-910359-: 3. international symposium on ad- 
vanced nuclear energy research: global, environment and nuclear 
energy, Mito (Japan), 13-15 Mar 1991). In Proceedings of the third 
intemational symposium on advanced nuclear energy research: 
Global environment and nuclear energy. Order Number 
DE92514989. Source: OSTi; NTIS; INIS. 

From the investigation on the variation of AAD rates monitored in 
the natural environment around nuclear power station, it may be 
concluded; (1) Differences between monthly averaged air absorbed 
dose rates (AAD rates) given by all data obtained and those ob- 
tained in fine weather become larger in winter (from Dec. to Feb.) 
(2) Cummulative frequency distributions of AAD rates are very 
different among four seasons. Remarkably high AAD rates are ob- 
served by heavy rains in summer and snow falls or rains in winter. 
(8) Though the hypothesis that the frequency distribution of AAD 
rates fit to the lognormal distribution can not be accepted by chi- 
square test, higher part of the frequency distribution of AAD rates 
agree approximately with the lognormal one. (4) Identification of 
AAD rates due to plume exposure may be possible by statistical 
analysis assuming lognormal distribution of AAD rates as well as 
the discrimination method based on the reference standard using 
mean values and standard deviations of the data obtained in fine 
weather. (author). 


33496 (INIS-JP—005, pp. 113-117) Accident consequence 
assessment code development. Homma, T. (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment); Togawa, O. Japan Atomic Energy Research Inst., 





Tokyo (Japan). 1991. 462p. (CONF-910359-: 3. international sym- 
posium on advanced nuclear energy research: global, environment 
and nuclear energy, Mito (Japan), 13-15 Mar 1991). In Proceed- 
ings of the third intemational symposium on advanced nuclear 
energy research: Global environment and nuclear energy. Order 
Number DE92514989. Source: OSTI; NTIS; INIS. 

This paper describes the new computer code system, OSCAAR 
developed for off-site consequence assessment of a potential nu- 
clear accident. OSCAAR consists of several modules which have 
modeling capabilities in atmospheric transport, foodchain transport, 
dosimetry, emergency response and radiological health effects. 
The major modules of the consequence assessment code are de- 
scribed, highlighting the validation and verification of the models. 
(author). 


33497 (INIS-mf-13325, pp. 2-5) Dynamics of radioactive 
contamination of the alr in Sofia after Chernobyl. Petkov, T. 
(Meditsinska Akademiya, Sofia (Bulgaria). Nauchen Inst. po 
eee i Radiobiologiya); Badulin, V.; Zlatanova, R.; 
pany oe . Meditsinska Akademiya, Sofia (Bulgaria). Nauchen Inst. 

tgenologiya i Radiobiologiya. 1990. 115p. (in Bulgarian). 
CONT Senoeee Scientific-practical conference of the Institute for 
Nuclear Medicine, Radiobiology and Radiation Hygiene, Vidin (Bul- 
garia), 21-23 Sep 1989). In Radiation environment in Bulgaria after 
the Chernobyl accident. Order Number DE93601757. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Collection of scientific papers. 

Results are reported from radiation monitoring of one point in the 
area of the Institute of Radiology and Radiation Hygiene, Sofia, 
carried out by multiple daily aspiration of atmospheric air for the 
period 2-10 May 1986. The measurement of the first filter exposed 
on 2 May has shown the presence of fission products with halflife 
from several oe to years. ag radionuclide mixture, having inte- 
m?, includes: °°Mo, Ru, '32Te, 131), 


gral ctivity 107 
321, Ceo, 3g 140Ba, “La, 419, The highest concentrations 


are established for radionuclides with comparatively short halflife - 
132Te, 131) and 'S2|; these three radionuclides represent above 


60% of the integral specific activity. The radioactive contamination 
reached absolute maximal values on the next day at about 12 
o'clock, followed by fast decrease until the end of the day and dur- 
ing the next days. A new short increase of the contamination is 
registered at 6 May connected with the changes in the synoptic sit- 
uation. At the end of 10-days period the contamination is caused 
mainly by the isotopes of Ru, | and Cs. The integral activity droped 
to 0.4 Ba/m’. 1 tab., 1 fig., 2 refs. 


33498 (INIS-mf-13325, pp. 6-9) Radioactivity of atmo- 
spheric fallout in the region of Sofia for the period of active 
transfer after Chernobyl. Zlatanova, R. (Meditsinska Akademiya, 
Sofia (Bulgaria). Nauchen Inst. po Rentgenologiya i Radiobi- 
ologiya); Novakova, E.; Petkov, T.; Badulin, V.; Shopov, N. 
Meditsinska Akademiya, Sofia (Bulgaria). Nauchen Inst. po 
Rentgenologiya i Radiobiologiya. 1990. 115p. (in Bulgarian). 
(CONF-8909484—: Scientific-practical conference of the Institute for 
Nuclear Medicine, Radiobiology and Radiation Hygiene, Vidin (Bul- 
garia), 21-23 Sep 1989). In Radiation environment in Bulgaria after 
the Chernobyl accident. Order Number DE93601757. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Collection of scientific papers. 

The investigation is carried out according to the following 
scheme: collecting of atmospheric fallout (dry and wet 
components); preliminary processing of collected samples; gamma- 

spectroscopic and radiochemical analysis for qualitative and 
quantitative determination of the radionuclides of technogenic 
origin. Isotopes of volatile elements in very great amounts are reg- 
istered in atmospheric fallout for the period 30 pe - 2 May 1986: 
103Ru - 180+5 on 132Te - 920420 Ba/m®; '5"] - 780150 Ba/ 
m?®; 132} -890+50 Ba/m?. The analysis of fallouts for the period 2-9 
May show the presence of 23 radionuclides and the integral activ- 
ity of deposited radionuclides reaches 12.3 kBq/m®. The most 
substantial is the contribution of Ru (above _ 128mTe -_ 
132Te (10% each) and 152] (about 7%). The rest of 
about 4% each: Zr, Nb, Ru, Rh, '97Cs, Be 
196Ru,La, 41Ce, 4Ce. In the next periods a substantial de- 
crease of deposited activity was observed - down to 35 Ba/m® 
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daily at the end of May. The integral activity of the whole period of 
active transfer (30 April - 2 May 1986) is 14.2 kBq/m?. For the bio- 
logically valuable radionuclides it is estimated up to 35 Ba/m? for 
8°Sr and Sr, 470 Ba/m? for Cs, 1030 Ba/m? for '97Cs and 2 
Ba/m? for Ru-isotopes. 1 fig., 2 refs. 


33499 (INIS-mf-13325, pp. 15-19) Gamma emitters in envi 
ronment at radiation accident in NPP (experience from 1986). 
Badulin, V. (Meditsinska Akademiya, Sofia (Bulgaria). Nauchen 
Inst. po Rentgenologiya i Radiobiologiya); Ziatanova, R.; Petkov, T. 
Meditsinska Akademiya, Sofia = Nauchen Inst. po 
Rentgenologiya i Radiobiologiya. 1990. 115p. (in Bulgarian). 
(CONF-8909484—: Pr conference of the Institute for 
Nuclear Medicine, iobi and Radiation Hygiene, Vidin (Bul- 
garia), 21-23 Sep 1989). In Radiation environment in Bulgaria after 
the Chemobyi accident. Order Number DE93601757. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Collection of scientific papers. 

Gamma-spectroscopic analysis has been made of environmental 
samples from as contaminated regions of Guigarie. 
The “are oes nogenic radionuclides have been found: °*Mn, 
55Fe, 5° Co, a “omag, 124Sp, 37g, 230 Np, 241 Am, and 
fission ouniins $52; 85Nb, Mo, MMF 18Ry O6Ry 4 196Rh, 
125Spb, 127Sp, 120mT 9, 131M To, 1329, 131), 132), 136s 37Ss5 4 
137mBa, 140Ba, ia. ‘41C9, 4Ce. The registration of a given ra- 
dionuclide depends on the count rate in its main gamma peak. The 
values of the parameter Sen,(t) of the main gamma fission prod- 
ucts are calculated by Ge(Li) detector (energy range 50-1800 KeV) 
for the period 1-60 days. In view of the accident conditions and 
physical nature of the samples it was possible to identify radionu- 
clides with Sen,(t) > 2.10* cps/W. Additionally it could be possible 
to detect also radionuclides with Sen,(5) > 2.10* cps/W. In case of 
an accident of nearly situated reactor, comparable in size with 
Chernobyl’s, radionuclides with Sen,(1) > 2.10 ° cps/W could be 
detected. 1 tabs., 4 refs. 


33500 (INIS-mf-13325, pp. 34-38) The Chernobyl accident 
as a factor of changes in radiation status of Kozioduj region. 
Novakova, E. (Meditsinska Akademiya, Sofia (Bulgaria). Nauchen 
Inst. po Rentgenologiya i Radiobiologiya); Mireva, Z.; Petkov, T.; 

Mogilska, Yu.; Angelova, A. Meditsinska Akademiya, Sofia (Gut 
garia). Nauchen Inst. po Rentgenologiya i Ri 

115p. (in Bulgarian). (CONF-8909484—: Scientific-practical aa 
ence of the Institute for Nuclear Medicine, Radiobiology and 
Radiation Hygiene, Vidin (Bulgaria), 21-23 Sep 1989). In Radiation 
environment in Bulgaria after the Chemobyl accident. Order Num- 
ber DE93601757. Source: OSTI; NTIS (US Sales Only); INIS. 

Collection of scientific papers. 

The content of Cs + 87Cs and Sr in fallouts from Kozloduj 
region (6 torch-directed points and 2 control points in diverse direc- 
tion) is measured. Four years period is covered (1985 - 1988) and 
the Chernobyl accidents is marked for May - December 1986. The 
values for radiocesium content in 1988 in all points are below the 
measuring limits of the used beta radiometric instruments (< 0.32 
Ba/m? for a month). An increase connected with the Chernobyl ac- 
cident is registered, but even till January 1989 the background 
values are not reached. In particular points during February and 
April 1987 (typical precipitation months) peak values are registered 
showing that the process of purification continues. No 
significant between the minimal and maximal © Sr-content 
are detected in all points for the investigated years, except for the 
accident period. The analysis confirms the fact that the normal op- 
eration of Koz loduj NPP does not cause noticeable contamination 
with the studied radionuclides. 3 tabs. 


33501 (INIS-mf-13325, pp. 39-40) Quantitative content of 
artificial radionuclides in ash of leaves from the Sofia region 
after the Chernobyl accident (October - December 1996). 
Paskalev, Z. (Meditsinska Akademiya, Sofia (Bulgaria). Nauchen 
Inst. po Rentgenologiya i Radiobiologiya); Khristova, M. Meditsin- 
ska Akademiya, Sofia (Bulgaria). Nauchen Inst. po Rentgenologiya 
i Radiobiologiya. 1990. 115p. (in Bulgarian). (CONF-8909484—: 
Scientific-practical conference of the Institute for Nuclear Medicine, 
Radiobiology and Radiation Hygiene, Vidin (Bulgaria), 21-23 Sep 
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1989). In Radiation environment in Bulgaria after the Chemobyl ac- 
cident. Order Number DE93601757. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Collection of scientific papers. 

The outdoor combustion of fallen leaves and obtained ash 
residue is a possible source of contamination of the environment, 
especially in a period after a radiation accident. The aim of the 
present study is to determine the availability and content of artificial 
radionuclides in the ash of combusted leaves from the area of 
Sofia city during the autumn of 1986. A total of 56 ash samples of 
combusted leaves from different trees’ varieties are analyzed by 
gamma spectrometry and total gamma radioactivity measurement. 
The following artificial radionuclides are detected: '’Cs, ™Cs, 
144Ce, 1°6Ru, Ba and Zr. Their quantitative ratio in the particu- 
lar samples is different. In most of the samples the nuclides '°’Cs, 
134Cs and ‘Ce predominate. The gamma radioactivity of the ash 

jes varies from 3,6.10* Baj/kg till 19,2.10* Ba/kg. The content 
of “°K is 12-15% from the total activity. The relationship between 
the residual radionuclide content and the combustion temperature 
is also studied. It is established that after a slow combustion (350- 
450°C) the ash residue contains mainly Cs and Cr isotopes, and at 
600°C the quantity of these nuclides strongly decreases. High-level 
radioactive particles (agregates) measuring 100-500 um and con- 
taining only one isotope have been found in 4 samples. The results 
show that the combusted tree leaves have a high weight specific 
activity. From radiation hygiene point of view they are serious 
sources of contamination of environment with technogenic radionu- 
clides. 
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Refer also to citation(s) 33022, 33487, 33488, 33489, 33490, 
33491, 33493, 33494, 33575, 33576, 33577, 33578, 33579, 33595, 
$3596, 33597, 33665, 33666, 33667, 33960, 34195, 34204 


33502 (BNWL-CC-—224) An evaluation of Hanford water 
treatment practices. Touhill, C.J. Battelle-Northwest, Richland, 
WA (United States). Pacific Northwest Lab. Sep 1965. 37p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-76RL01830. Order Number DE92019152. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

An evaluation of Hanford reactor process water treatment prac- 
tices was made in an effort to ascertain the reasons for variations 
in the effluent activity between reactors. Recommendations are 
made for improvements in unit processes as well as for the over-all 
treatment process based on field inspection of the water treatment 
plants. In addition, a research program is proposed to supplement 
the recommendations. The proposed research is designed to 
uncover methods of more efficient filtration as well as other proce- 
dures which might eventually lead to significant effluent activity 
reductions. The recommendations and research results will be ap- 
plied toward process optimization. 


33503 (DOE/EIS-0147D) Continued operation of K-, L-, and 
P-Reactors, Savannah River Site, Aiken, South Carolina: Draft 
Environmental impact Statement. USDOE, Washington, DC 
(United States). May 1990. 454p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE92019409. Source: 
OSTI; NTIS; INIS; GPO; GPO Dep. 

This environmental impact statement (EIS) analyzes the environ- 
mental impacts of the proposed action, which is to continue 
operation of K-, L-, and P-Reactors at the Savannah River Site 
(SRS) to produce nuclear materials for United States defense and 
nondefense programs. The EIS also analyzes alternatives to the 
proposed action. The US Department of Energy (DOE) prepared 
this statement to further the purposes of the National Environmen- 
tal Policy Act (NEPA), as amended. 


33504 


(DPSP-61-1275) Reactor blanket gases: Helium 
substitutes. Flannagan, G.N. Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (United States). 13 Mar 1961. 7p. Sponsored by 


USDOE, Washington, DC (United States). DOE Contract AC09- 
89SR18035 ;AC09-76SR00001. (RTR-292). Order Number 
DE92040834. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
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Helium is used to provide an inert atmosphere in the gas plenum 
of Savannah River reactors. The blanket gas systems as currently 
operated require large quantities of helium to maintain about 98% 
volume percent helium in the gas system; the remainder of the gas 
is mostly nitrogen and oxygen. Because the helium supply is limited 
and the Savannah River Plant is one of the major users of helium, 
it would be desirable to find a suitable substitute gas for use as the 
reactor blanket. This memorandum provides a limited scope of the 
gases which can be considered as substitutes for helium and points 
out some of the problems encountered in the use of substitutes. 


33505 (DPSP-63-1320) Moderator impurities. Longtin, F.B. 
Du Pont de Nemours (E.I.) and Co., Aiken, SC (United States). 24 
Apr 1963. 28p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035 ;AC09-76SR00001. 
(RTR-493). Order Number DE92040835. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This is a compilation of typical data on moderator impurities (in- 
cluding methods of analysis and original references) obtained prior 
to May, 1962. The impurities discussed include metallic elements, 
silica, dissolved gases, perodides, chlorides, nitrates, nitrites, and 
radionuclides. It is intended as a “sourcebook” of information on 
the character of 100 area reactor moderator. 


33506 (DPSP-70-1324) Basis for limits on blanket gas 
composition, 105 reactors. Longtin, F.B. Du Pont de Nemours 
(E.1.) and Co., Aiken, SC (United States). 10 Sep 1970. 46p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-76SR00001 ;AC09-89SR18035. (RTR-1122). Order Number 
DE93000453. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Bases are given for technical standards on the blanket gas con- 
tent of nitrogen, deuterium, oxygen and minor gas constituents. 
The major bases presented are results of tests with high concen- 
trations of nitrogen (up to 16 percent) in the blanket gas, and new 
literature data on flammability of D2 -O2—He mixtures. 


33507 (DPSP—74-1150) improved fluoroscope for Bullding 
321-M. Haase, G.F.; Tarpley, M.W.; Rhode, F.C. Du Pont de 
Nemours (E.I.) and Co., Aiken, SC (United States). Savannah 
River Plant. 15 Apr 1974. 16p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035 ;ACO9- 
76SR00001. Order Number DE92040201. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Experience has shown that inspection using the Building 321-M 
fluoroscope is a sensitive nondestructive test for detection of small 
core inhomogeneities in U-Al fuel tubes. These defects can cause 
thin cladding which might permit activity release during irradiation. 
Present fluoroscopic inspection of tubes is tedious and requires 
that the operator be 100% attentive. Results are subject to opera- 
tor fatigue and at best are subjective. This memorandum outlines a 
general description of a new semiautomatic fluoroscope that will 
circumvent these problems and provide greater sensitivity and ver- 
satility than the present system. 


33508 (DPW-5097) Project 8980, Savannah River Plant, 
100 Area control rod actuators, half-rod operation. McMillan, 
G.E. Du Pont de Nemours (E.I.) and Co., Wilmington, DE (United 
States). Explosives Dept. 9 Apr 1952. ip. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-76SR00001. 
(SR/H-196). Order Number DE92040429. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This memorandum briefly discusses the half-rod operation of 
control rod actuators in Savannah River's 100 Area. The memo is 
dated April 9th, 1952. 


33509 (DPW-5102) Project 8980 - Savannah River Plant 
400 Area H2S Plant. Kahn, B.D. Du Pont de Nemours (E.!.) and 
Co., Wilmington, DE (United States). 9 Apr 1952. 1p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001. (SR/H-195). Order Number DE92040430. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum briefly discusses the purge scheme for the 
wash water column in the 400 Area, Hydrogen Sulfide Plant. The 
memorandum is dated April 9th, 1952. (JL) 


33510 (DPW-5107) NYX construction progress. Elliott, J.F. 
Du Pont de Nemours (E.I.) and Co., Wilmington, DE (United 
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States). Explosives Dept. 10 Apr 1952. 1p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-76SR00001. 
(SR/H-194). Order Number DE92040431. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This memorandum discusses the line boring of plenum tubes. 
The memorandum is dated April 10th, 1952. (JL) 


33511 (DPW-5146) Instrument start up manual for Bullid- 
Ing 320-M. Hawthorne, R.P. Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (United States). Atomic Energy Div. 16 Apr 1952. 12p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO9-76SR00001. (SR/H-188). Order Number 
DE92040437. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document lists instrumentation for Building 320-M which 
comprises process and laboratory equipment necessary to mea- 
surement and control of reactor rod fabrication and testing facilities. 
Principal instrumentation has been generally grouped as follows: 
process instruments; portable and lab equipment; and service 
equipment. This instrumentation is itemized. Instrumentation which 
has been purchased as auxiliaries to various principal process 
equipment pieces is not itemized in M & E Lists. Responsibility for 
installation of such instrumentation in many cases has been con- 
tracted to process equipment vendors. 


33512 (DPW-5166) Uranium experimental program. Hobert, 
R.H. Du Pont de Nemours (E.I.) and Co., Wilmington, DE (United 
States). Explosives Dept. 8 Apr 1952. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-76SR00001. 
(SR/H-186). Order Number DE92040199. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This memorandum discusses the fabrication of special experi- 
mental slugs which differ from production standards in use. Two 
groups of slugs were proposed. The first group differs only in that 
the preheat for the finish rolling. The second group would differ in 


that they be dipped into a salt bath to effect beta transformation. 
(Fl) 


33513 (DPW-5218) Trip report, Hanford, April 7-11, 1952. 
Dunnington, B.W. Du Pont de Nemours (E.1.) and Co., Wilmington, 
DE (United States). Explosives Dept. 22 Apr 1952. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO09- 
76SR00001. (SR/H-180). Order Number DE92040193. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This trip report to Hanford provides a discussion of the following 
topics: Irradiation results; Uranium canning (Production and Experi- 
mental); Uranium specifications; and the Super Slug Program. (Fl) 


33514 (DPW-5219) KAPL research programs in support of 
Savannah River. Squires, L. Du Pont de Nemours (E.I.) and Co., 
Wilmington, DE (United States). Explosives Dept. 23 Apr 1952. 2p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO9-76SR00001. (SR/H-179). Order Number 
DE92040192. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document discusses the costs of Knolls Atomic Power Lab- 
oratory (KAPL) research programs in support of the Savannah 
River Plant for fiscal year 1953. (Fl) 


33515 (DPW-5220) Trip report, ALCOA, New Kensington, 
PA., April 16, 1952. Smith, C.D.; Wick, E.A. Du Pont de Nemours 
(E.I.) and Co., Wilmington, DE (United States). Explosives Dept. 22 
Apr 1952. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-76SR00001. (SR/H-178). Order Num- 
ber DE92040191. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

A trip was made to ALCPA, New Kensington, to discuss 
progress in development of formed-over slug closures. People con- 
tacted were: Twenty-three canned uranium slugs were closed by 
spinning. These will be evaluated by frost testing at ANL and met- 
allography at ERL. Six samples of target slugs (unbonded) were 
closed by spinning. Additional work will be done to determine opti- 
mum conditions for this closure. The Sigma welding process was 
discussed with Mr. Gus Hoglund. Recommendations on wire clean- 
ing and wire size were made. Results were obtained from analysis 
for silicon of thirty-four weld samples. Twelve additional samples 
were submitted. 


33516 (DPW-5257) Emergency tools, 105 Reactor Room. 
Morrel, V.M. Du Pont de Nemours (E.!.) and Co., Wilmington, DE 


(United States). Explosives Dept. 28 Apr 1952. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001. (SR/H-176). Order Number DE92019566. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Recommendations are made in this memorandum for a grappling 
device suitable for emergency operations inside the reactor tank. 
This memorandum is dated April 28, 1952.(JL) 


33517 (DPW-5271) Project 8980 - Savannah River Plant, 
100 Area control rod actuators chronological history of devel- 
opment. McMillan, G.E. Du Pont de Nemours (E.i.) and Co., 
Wilmington, DE (United States). Explosives Dept. 30 Apr 1952. 2p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO09-76SR00001. (SR/H-174). Order Number 
DE92019564. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum briefly discusses the chronological history of 
the development of the 100 Area control rod actuators. This report 
is dated April 30th, 1952. (JL) 


33518 (DPW-5292) Reactor operation following 
fallures. Heston, W.M. Du Pont de Nemours (E.!.) and Co., Wilm- 
ington, DE (United States). Explosives Dept. 2 May 1952. 10p. 
Sponsored USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-172). Order Number 
DE92019562. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The purpose of this memorandum is to survey recent reports 
and thinking on the subject of slug failures as it affects reactor op- 
eration. A speculative description of possible slug failures in a 
Savannah Reactor and a proposed procedure for operation of the 
reactor following slug failure are presented.(JL) 


33519 (DPW-5294) Reactor cooling facilities. Neill, JS. Du 
Pont de Nemours (E.I.) and Co., Wilmington, DE (United States). 
Explosives Dept. 5 May 1952. 3p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-76SR00001. 
(SR/H-171). Order Number DE92019561. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This memorandum discusses the heavy water requirements for 
flash cooling systems, and cored heat exchangers. The systems 
are part of Savannah's pile cooling facilities. The memorandum is 
dated May 5th, 1952.(JL) 


33520 (DPW-5327) [Savannah Production Reactor Opera- 
tlon]. Babcock, D.F. Du Pont de Nemours (E.|.) and Co., 
Wilmington, DE (United States). Explosives Dept. 8 May 1952. 2p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-168). Order Number 
DE92019558. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This memorandum summarizes some questions presented to the 
author concerning various topics on the operation of Savannah's 
production reactors. The memorandum is dated May 8th, 1952. 


33521 (DPW-5328) Project 8980 - Savannah River Plant 
Buliding 105-R design changes. Tinker, J.B. Du Pont de 
Nemours (E.!.) and Co., Wilmington, DE (United States). 8 May 
1952. 1p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-169). Order Number 
DE92019559. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum briefly discusses design changes for the 105- 
R building at the Savannah River Plant. This memorandum is 
dated May 8th, 1952.(JL) 


33522 (DUN-4579-RD) Reactor Operations daily 
1, 1968—June 30, 1970: Rough draft. DeNeal, D.L. 

Douglas United Nuclear, Inc., Richland, WA (United States). 1 Sep 
1968. 305p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE92040103. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document provides reactor operations daily reports for 
September 1, 1968 through June 30, 1969. (Fl) 


33523 (DUN-5947) Reactor Operations dally reports, July 
1, 1969—-June 30, 1970. O'Malley, C. Jr. Douglas United Nuclear, 
Inc., Richland, WA (United States). 1 Jul 1969. 367p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE92040104. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 
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This document provides the reactor operations daily reports for 

July 1, 1969 through June 30, 1970. (Fi) 
33524 (ETDE-IT-92-73) Actinides transmutation in fast in- 
safe core (oxide fueled PRISM reactor). Artioli, C. 
ENEA, Bologna (italy). Centro Ricerche Energia 'E. Clementel’ - 
Area Energia e Innovazione. 1991. 10p. (CONF-911001—25: Inter- 
national conference on fast reactor systems and fuel cycles, Kyoto 
(Japan), 27 Oct - 1 nov 1991). Order Number DE93712160. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In the frame of a joint general electric ENEA (Italian Agency for 
New Technologies, Energy and Environment) activity, a characteri- 
zation of the oxide fueled PRISM reactor, as an actinide burner, 
has been done. Even if the transmutation relative rates result lower 
than the EFR and metal-fueled PRISM ones, the oxide PRISM re- 
actor appears very promising because of some beneficial effects 
on core safety, provided that minor actinides are placed in the 
blanket, whether dispersed or concentrated in special hosting as- 
semblies. In these cases an ‘overloading’ of minor actinides allows 
a desired transmutation absolute rates, without any negative im- 
pact on the core safety and operability. 


33525 (HAN-90620) Reactor Branch monthly report, 
ber 1965. Plum, R.L. USAEC Hanford Operations 
Office, Richland, WA (United States). 9 Feb 1965. 126p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
ACO06-76RL01830. Order Number DE92040137. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 
This document provides a discussion of Reactor Branch activities 
during the months of January 1965 through December 1965. (Fl) 


33526 (HW-49205-Del.) Irradiation Processing Department 
monthly record report, March 1957. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 19 
Apr 1957. 169p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 


DE92040138. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This document details activities of the irradiation processing de- 


partment during the month of March, 1957. A general summary is 
included at the start of the report, after which the report is divided 
into the following sections: Research and Engineering Operations; 
Production and Reactor Operations; Facilities Engineering Opera- 
tion; Employee Relations Operation; and Financial Operation. 


33527 (HW-52053) Irradiation Processing Department 
monthly record report, August 1957. Greninger, A.B. Hanford 
Works, Richland, WA (United States). 20 Sep 1957. 144p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-76RL01830. Order Number DE92040139. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

This document details activities of the Irradiation Processing De- 
partment during the month of August, 1957. A general summary is 
included at the start of the report, after which the report is divided 
into the following sections: Research and engineering; operations; 
production and reactor operations; facilities engineering operation; 
employee relations operation; and financial operation. 


33528 (HW-53719-Del.) irradiation Processing Department 
monthly record report, November 1957. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
20 Nov 1957. 147p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE92040142. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the irradiation processing de- 
partment during the month of November 1957. A general summary 
is included at the start of the report, after which the report is divided 
int the following sections: Research and Engineering Operations; 
Production and Reactor Operations; Facilities Engineering Opera- 
tion; Employee Relations Operation; and Financial Operation. 


33529 (HW-59099) Hanford Laboratories Operation 
monthly activities report, January 1959. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
15 Feb 1959. 16ip. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 

DE92040926. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
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This is divided into: reactor and fuels (PRTR, NPR, KER), chem- 
ical R and D (Np extraction in Purex, reactor effluent treatment, 
etc.), physics and instrument R and D (PCTR, NPR, Pu recycle, 
PRTR), biology, programming (head-end treatment of non- 
production fuels, etc.), technical and other services, supporting 
functions, and radiation protection. (DLC) 


33530 (HW-69801) Fuels Preparation Department monthly 
report, May 1961. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 7 Jun 1961. 5ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93000961. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Output of fuel elements during May was 107% of forecast. Engi- 
neering of present reactor fuels and N-Reactor fuel development 
are discussed. (DLC) 


33531 (HW-70180) Fuels Preparation Department monthly 
report, June 1961. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 7 Jul 1961. 52p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93000967. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Production output of fuel elements during June was 108% of 
forecast. A new record high yield of 91.2% for 6-inch elements was 
established. Engineering of present reactor fuels and N-Reactor 
fuel development are described. (DLC) 


33532 (HW-72169) Fuels Preparation monthly 
report, December 1961. Dickeman, R.L. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
7 Jan 1962. 53p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE92040069. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document discusses activities of the Fuels Preparation De- 
partment during the month of December 1961. (Fl) 


33533 (HW-72556) Fuels Preparation monthly 
report, January 1962. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 7 Feb 1962. 61p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92040070. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the Fuels Preparation Depart- 
ment during the month of January 1962. (Fl) 


33534 (HW-75419) Fuel Preparation Department monthly 
report, October 1962. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 7 Nov 1962. 75p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92040312. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document provides details of activities of the Fuels Prepara- 
tion Department during the month of October 1962. (IF) 


33535 (JAERI-M-92-028, pp. 1-10) Recent activities of the 
international Group on Research Reactors (IGORR) and of the 
Advanced Neutron Source (ANS). West, C.D. (Oak Ridge Na- 
tional Lab., TN (United Staets)). Japan Atomic Energy Research 
Inst., Tokyo (Japan). Mar 1992. (CONF-9111102-: 3. Asian sym- 
posium on research reactor, Hitachi (Japan), 11-14 Nov 1991). In 
Proceedings of the third Asian symposium on research reactor. 
694p. Order Number DE92538702. Source: OSTI; NTIS; INIS. 

The International Group on Research Reactors (IGORR) was 
formed in 1990 to facilitate the sharing of knowledge and experi- 
ence among those institutions and individuals who are actively 
working to design, build, and promote new research reactors or to 
make significant upgrades to existing facilities. The Advanced Neu- 
tron Source Project expects to complete conceptual design in 
mid-1992. In the present design concept, the neutron source is a 
heavy-water-cooled, moderated, and reflected reactor of about 350 
MW(f) power. (author). 


33536 (JAERI-M-92-028, pp. 11-18) Current status of re- 
search reactors. Shibata, Toshikazu (Kinki Univ., Higashi-Osaka, 
Osaka (Japan). Atomic Energy Research Inst.); Matsuura, Shojiro. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 1992. 
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(CONF-9111102-: 3. Asian symposium on research reactor, Hi- 
tachi (Japan), 11-14 Nov 1991). In Proceedings of the third Asian 
symposium on research reactor. 694p. Order Number 
DE92538702. Source: OSTI; NTIS; INIS. 

The status of research reactors in Japan is reviewed briefly. The 
related problems are discussed. (author). 


33537 (JAERI-M-92-028, pp. 19-27) Status report of indone- 
sian research reactor. Arbie, B. (Badan Tenaga Atom National 
(BATAN), Jakarta (indonesia)); Supadi, S. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Mar 1992. (CONF-9111102-: 3. 
Asian symposium on research reactor, Hitachi (Japan), 11-14 Nov 
1991). In Proceedings of the third Asian symposium on research 
reactor. 694p. Order Number DE92538702. Source: OSTI; NTIS; 
INIS. 

A general description of three Indonesian research reactor, its ir- 
radiation facilities and its future prospect are described. Since 1965 
Triga Mark || 250 KW Bandung, has been in operation and in 1972 
the design powers were increased to 1000 KW. Using core grid 
form Triga 250 KW BATAN has designed and constructed Kartini 
Reactor in Yogyakarta which started its operation in 1979. Both of 
this Triga type reactors have served a wide spectrum of utilization 
such as training manpower in nuclear engineering, radiochemistry, 
isotope production and beam research in solid state physics. Each 
of this reactor have strong cooperation with Bandung Institute of 
Technology at Bandung and Gajah Mada University at Yogyakarta 
which has a faculty of Nuclear Engineering. Since 1976 the idea to 
have high flux reactor has been foreseen appropriate to Indonesian 
intention to prepare infrastructure for nuclear industry for both en- 
ergy and non-energy related activities. The idea come to realization 
with the first criticality of RSG-GAS (Multi Reactor G.A. Si- 
wabessy) in July 1987 at PUSPIPTEK Serpong area. It is expected 
that by early 1992 the reactor will reached its full power of 30 MW 
and by end 1992 its expected that irradiation facilities will be utilized 
in the future for nuclear scientific and engineering work. (author). 


33538 (JAERI-M-92-028, pp. 28-35) Operating experience 
of TRIGA MK-li Research Reactor in Bangladesh. Mannan, M.A. 


(Bangladesh Atomic Energy Commission, Dacca (Bangladesh)); 
Ahmed, K. Japan Atomic Energy Research Inst., Tokyo (Japan). 
Mar 1992. (CONF-9111102-: 3. Asian symposium on research re- 
actor, Hitachi (Japan), 11-14 Nov 1991). In Proceedings of the 
third Asian symposium on research reactor. 694p. Order Number 
DE92538702. Source: OSTI; NTIS; INIS. 

A 3 MW TRIGA MK Il Research Reactor was installed in 
Bangladesh in 1986. The reactor is being utilized for research, 
training and for production of radioisotopes. Ri two faults 
were detected, one in the Emergency Core Cooling System and 
the other in the Primary Coolant Loop, which hindered the opera- 
tion of the reactor partially. The faults were investigated by a team 
of local experts. Results of analyses of possible initiating events of 
the faults and the remedial steps are briefly discussed in the pa- 
per. (author). 


33539 (JAERI-M-92-028, pp. 36-41) Outline of examination 
guides of water-cooled research reactors in Japan. Yoshino, F. 
(Science and Technology Agency, Tokyo (Japan). Nuclear Safety 
Bureau); Kimura, R. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Mar 1992. (CONF-9111102-: 3. Asian symposium on re- 
search reactor, Hitachi (Japan), 11-14 Nov 1991). In Proceedings 
of the third Asian symposium on research reactor. 694p. Order 
Number DE92538702. Source: OSTI; NTIS; INIS. 

The Nuclear Safety Commission of Japan published two exami- 
nation guides of water-cooled research reactors on July 18, 1991; 
one is for safety design, and another is for safety evaluation. In 
these guides, careful consideration is taken into account on the ba- 
sic safety characteristic features of research reactors in order to be 
reasonable regulative requirements. This paper describes the fun- 
damental philosophy and outline of the guides. (author). 


33540 (JAERI-M-92-028, pp. 50-56) The current status and 
future plan of nuclear research reactor in Thailand. Busa- 
mongkol, Y. (Office of Atomic Energy for Peace, Bangkok 
(Thailand)). Atomic Research inst., Tokyo (Japan). 
Mar 1992. (CONF-9111102-: 3. Asian a on research re- 
actor, Hitachi (Japan), 11-14 Nov 1991). In Proceedings of the 


third Asian symposium on research reactor. 694p. Order Number 
DE92538702. Source: OSTI; NTIS; INIS. 

Thailand has invoived in the field of Nuclear Research Reactor 
for about 30 years since the first Research Reactor TRR-1 was es- 
tablished in 1962. In 1975 the TRR-1 was shutdown for the first 
modification (TRR-1/M1) mainly with the Reactor Core by replacing 
the Core with TRIGA Mark Ill. Also the modifications were 
performed with the associated system i.e. Cooling, | and C and Irra- 
diation facilities. Major utilizations of the TRR-1/M1 are NAA basic 
research, Radioisotope production for medical uses, and personnel 
training. Currently, the TRR-1/M1 is being shutdown for the second 
modification principally with the reactor pool and beam tubes. The 
shutdown has been started early this year and is expected to last 
by the end of 1991. Upon the Thai’s cabinet, agreement on De- 
cember 27, 1989 the decision was made to relocate the reactor 
TRR-1/M1. The OAEP responds to this decision by considering to 
purchase a new reactor with about 5 MW thermal power capacity 
for the new center. In the meantime, the TRR-1/M1 will continue 
further operation for about 8-10 years until the complete establish- 
ment of the New Research Reactor in the New Nuclear Research 
Center by the next decade. Decommissioning of the TRR-1/M1 af- 
ter then is also being planned by the OAEP staff. (author). 


33541 (JAERI-M-92-028, pp. 57-64) Assessment of RTP 
cores since commissioning in 1962. Kassim, M.S.B. (Unit 
Tenaga Nuklear, Bangi, Selangor (Malaysia)). Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). Mar 1992. (CONF-9111102-: 
3. Asian symposium on research reactor, Hitachi (Japan), 11-14 
Nov 1991). In Proceedings of the third Asian symposium on re- 
search reactor. 694p. Order Number DE92538702. Source: OSTI; 
NTIS; INIS. 

Since commissioning in 1982, RTP has undergone seven differ- 
ent core configurations. Only the first core consisted of all standard 
8.5 wt%, 20% enriched fuel. Subsequently the next six cores con- 
sisted of mixed cores of 8.5 wt% and 12 wt%. SCRAM code 
originally obtained from the Penn. State University was modified for 
use in assessing the different core configurations. The results are 


sufficiently enough for a good understanding of the fuel burnup 


during normal of the core, although more accurate com- 


puter codes would be required to properly manage the core fuel 
available. (author). 


33542 (JAERI-M-92-028, pp. 65-75) Preliminary analysis for 
the cut-off of all off-site power supplies at HWRR. Wan Mingzhi 
(Academia Sinica, Beijing, BJ (China). inst. of Atomic Energy). 
Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 1992. 
(CONF-9111102-: 3. Asian symposium on research reactor, Hi- 
= (Japan), 11-14 Nov 1991). In Proceedings of the third Asian 

m on research reactor. 694p. Order Number 
DE92598702. Source: OSTI; NTIS; INIS. 

During the long period of operation (33 years), though the cut-off 
of all off-site power supplies is a kind of accident which occurs 
scarcely at HWRAR, there is need to analysis such accident in order 
that we can assess HWRR's safety characteristics. By means of 
theoretical calculation and experimental demonstration in this pa- 
per, we have proved that when the cut-off of all off-site powers 
occurs and there is no secondary water circulation, the residual 
heat can be brought by the emergency cooling system and the 
convection cooling of the primary loop with environment so long as 
HWRR's emergency system is in normal state. (author). 


33543 (JAERI-M-92-028, pp. 77-84) Completion of recon- 
struction for Japan Research Reector No.3. Kakefuda, K. 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment); Tani, M.; —- M. Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). Mar 1992. (CONF-9111102-: 
3. Asian symposium on research reactor, Hitachi (Japan), 11-14 
Nov 1991). In Proceedings of the third Asian jum on re- 
search reactor. 694p. Order Number DE92538702. Source: OSTI; 
NTIS; INIS. 

eee eee ene Reactor 
No.3 (JRR-3) started in 1985 and initial criticality of the new reac- 
tor achieved in March, 1990. After commissioning test, the new 
JRR-3 has been operated some operational cycles since Novem- 
ber, 1990. This paper presents outline of the removal work on the 
old JRR-3 and the new JAR-3. (author). 
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33544 (JAERI-M—92-028, pp. 93-97) A dedicated program 
for the extended longevity of research and training reactors. 
Carriveau, G.W. (General Atomics, San Diego, CA (United 
States)). Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 
1992. (CONF-9111102-—: 3. Asian symposium on research reactor, 
Hitachi (Japan), 11-14 Nov 1991). In Proceedings of the third 
Asian symposium on research reactor. 694p. Order Number 
DE92538702. Source: OSTI; NTIS; INIS. 

In the past 49 years, over 555 research and training reactors 
have been in operation, with approximately 325 currently in ser- 
vice. The age distribution of operating research reactors shows that 
the average age is about 24 years; about 74% are 20 years old or 
older and about 33% are 30 years old or older. This group of reac- 
tors represents a very large investment in capital expense with 
replacement costs in 1990's prices much higher than when they 
were originally constructed. Furthermore, decommissioning costs 
may be much greater than the original investments. General Atom- 
ics has been directly involved for the better part of the nearly fifty 
year history of research and training reactors. This paper will 
describe a General Atomics program illustrating a dedicated com- 
mitment to the full service support of extended and improved use 
for all types of research and training reactors. (author). 


33545 (JAERI-M-92-028, pp. 98-105) Current status of 
HTTR project at JAERI. Saito, Shinzo (Japan Atomic Energy 
Research Inst., Oarai, Ibaraki (Japan). Oarai Research Establish- 
ment); Sudo, Yukio; Tanaka, Toshiyuki; Baba, Osamu. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Mar 1992. (CONF- 
9111102-: 3. Asian symposium on research reactor, Hitachi 
(Japan), 11-14 Nov 1991). In Proceedings of the third Asian sym- 
posium on research reactor. 694p. Order Number DE92538702. 
Source: OSTI; NTIS; INIS. 

The HTTR is a high temperature gas cooled test reactor with 
thermal output of 30 MW, outlet coolant temperatures of 850degC 
at rated operation and 950degC at high temperature test operation 
and primary coolant pressure of 4 MPa. The HTTR consists of a 
reactor pressure vessel with a prismatic core in it, a primary cool- 
ing loop with an intermediate helium-helium heat exchanger and a 
pressurized water cooler in parallel, an auxiliary cooling system, a 
reactor vessel cooling system and related components. The HTTR 
is utilized for establishing and upgrading the technology bases for 
advanced HTGRs including irradiation tests for fuels and materials, 
safety demonstration tests for HTGRs and nuclear heat application 
and for carrying out various kinds of innovative basic researches 
on high temperature technologies. Since 1969, the JAERI has car- 
ried out research and development works on block type fuel, high 
temperature materials, high temperature in-core instrumentations, 
high temperature components, reactor physics, heat transfer and 
fluid dynamics, plate-out of fission products etc., in order to con- 
struct the HTTR which can supply high temperature coolant of 
950degC to the outside of the pressure vessel for the nuclear heat 
application, for the first time in the world. In November 1990, the 
installation permit was issued by the Government through about 20 
month safety review by the Science and Technology Agency and 
Nuclear Safety Commission. The construction of the HTTR facility 
was initiated on the site in the Oarai Research Establishment, 
JAERI in March 1991. The excavation of ground is now finished at 
the HTTR site. It will take about six years for the completion of the 


HTTR facility and the first criticality will be attained in 1996. (au- 
thor). 


33546 (JAERI-M-92-028, pp. 106-113) Researches at the 
University of Tokyo fast neutron sources reactor, YAYOI. 
Koshizuka, S. (Tokyo Univ., Tokai, Ibaraki (Japan). Nuclear Engji- 
neering Research Lab.); Oka, Y.; Saito, |. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Mar 1992. (CONF-9111102-: 3. 
Asian symposium on research reactor, Hitachi (Japan), 11-14 Nov 
1991). In Proceedings of the third Asian symposium on research 
reactor. 694p. Order Number DE92538702. Source: OSTI; NTIS; 
INIS. 

The Fast neutron source reactor YAYOI was critical in 1971 at 
the Nuclear Engineering Research Laboratory, the Faculty of Engi- 
neering, the University of Tokyo (UTNL). The core is fueled with 
the enriched uranium surrounded by the depleted uranium. YAYO! 
is the first fast reactor in Japan. Many types of studies have been 
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carried out by the researchers of the University of Tokyo in these 
20 years. It also contributed to the Japan's national project of de- 
veloping fast breeder reactors. The reactor is opened to the visiting 
researchers from universities and research institutes. YAYO! has 
also been utilized for education of undergraduate and graduate 
students of the Department of Nuclear Engineering of the Univer- 
sity of Tokyo. The present paper briefly summerizes past and 
present researchers. (author). 


33547 (JAERI-M-92-028, pp. 114-122) Operation program of 
MPR-30 GA Siwabessy. Kuntoro, |. (National Atomic Energy 
Agency, Tangerang (indonesia)); Kuntjoro, S.; Ontowiryo, K.S. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 1992. 
(CONF-9111102-: 3. Asian symposium on research reactor, Hi- 
tachi (Japan), 11-14 Nov 1991). In Proceedings of the third Asian 
symposium on research reactor. 694p. Order Number 
DE92538702. Source: OSTI; NTIS; INIS. 

Operation program of the MPR-30 GA Siwabessy (MPR-GAS) 
for its transition cores to achieve the typical working core (TWC) 
with nominal power of 30 MW has been set-up by using 2- 
dimensional diffusion code, IAFUEL. Operation planning comprising 
nuclear commissioning, routine operation and the operation experi- 
ence are also presented. The commissioning results show that the 
reactor performance until the sixth core meet the designed calcula- 
tion. (author). 


33548 (JAERI-M-92-028, pp. 123-128) The reduced enrich- 
ment program for JRR-4. Takayanagi, M. (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment). Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 
1992. (CONF-9111102—: 3. Asian symposium on research reactor, 
Hitachi (Japan), 11-14 Nov 1991). In Proceedings of the third 
Asian symposium on research reactor. 694p. Order Number 
DE92538702. Source: OSTI; NTIS; INIS. 

Japan Research Reactor No. 4(JRR-4) with the rated power of 
3.5 MW, swimming pool type research reactor, 93 % enriched ura- 
nium ETR-type fuel used, light water moderated and cooled. The 
first criticality reached on 28th January, 1965. The reactor has op- 
erated for about 26 years. However, it was planed to the reduced 
enrichment of the fuels to low enrichment according to the Interna- 
tional Reduced Enrichment for Research and Test Reactors 
(RERTR) program. This paper describes the program for conver- 
sion of the enrichment of fuel from 93 % to less than 20 %. 
(author). 


33549 (JAERI-M-92-028, pp. 129-135) The experimental 
study and operation features of the 5 MW heating reactor. 
Wang Dazhong (Qinghua Univ., Beijing, BJ (China). Inst. of Nu- 
clear Energy Technology); Zhang Dafang; Dong Duo; Lin Jiagui; 
Su Qingshan. Japan Atomic Energy Research Inst., Tokyo (Japan). 
Mar 1992. (CONF-9111102—: 3. Asian symposium on research re- 
actor, Hitachi (Japan), 11-14 Nov 1991). In Proceedings of the 
third Asian symposium on research reactor. 694p. Order Number 
DE92538702. Source: OSTI; NTIS; INIS. 

The 5 MW Experimental Heating Reactor (EHR-5) was devel- 
oped by Institute of Nuclear Energy Technology (INET) Tsinghua 
University. The EHR-5 is a integrated, light water vessel type reac- 
tor cooled by natural circulation with self-pressurized performance. 
The construction of the EHR-5 began in March 1986, and its initial 
criticality reached on November 3, 1989 and full power operation 
on December 16, 1989. Until now, the EHR-5 has been 
successfully operated for two heating seasons. Some important ex- 
perimental studies were carried out during the commissioning and 
operation period. The results obtained from these experiments 
show that the EHR-5 has excellent features of responding perfectly 
to all transient, and higher degree of inherent safety. (author). 


33550 (JAERI-M-92-028, pp. 136-141) Higher power TRIGA 
research reactors. Ganley, J.T. (General Atomics, San Diego, CA 
(United States)); West, G.B.; Whittemore, W.L. Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). Mar 1992. (CONF-9111102-: 
3. Asian symposium on research reactor, Hitachi (Japan), 11-14 
Nov 1991). In Proceedings of the third Asian symposium on re- 
search reactor. 694p. Order Number DE92538702. Source: OSTI; 
NTIS; INIS. 
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The 65 TRIGA reactors and reactors refueled with TRIGA fuel 
have had a wide range of power levels (10 kW to 14 MW). Many 
of the higher power reactors (P > 1 MW) have benefitted from use 
of long lived TRIGA LEU fuel. All the well recognized TRIGA safety 
features are retained. For improved reactor performance the stan- 
dard square fuel cluster can be redesigned to provide a hexagonal 
array with improved utilization of cooling water. The result can be 
higher power densities and hence higher neutron fluxes for the 
same reactor power. TRIGA research reactors with 5 to 10 MW 
power levels and higher power densities can provide in-core ther- 
mal neutron fluxes in excess of 3 x 10'* n/cm*.s and reflector 
neutron fluxes available for beamports in excess of 10'* n/cm?.s 
(author). 


33551 (JAERI-M—92-028, pp. 142-149) Application of digital 
process controller for automatic pulse operation in the NSRR. 
Ishijima, K. (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Ueda, T.; Saigo, M. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 1992. 
(CONF-9111102-: 3. Asian symposium on research reactor, Hi- 
tachi (Japan), 11-14 Nov 1991). In Proceedings of the third Asian 
symposium on _ research reactor. Order Number 
DE92538702. Source: OSTI; NTIS; INIS. 

The NSRR at JAERI is a modified TRIGA Reactor. It was built 
for investigating reactor fuel behavior under reactivity initiated acci- 
dent (RIA) conditions. Recently, there has been a need to improve 
the flexibility of pulsing operations in the NSRR to cover a wide 
range of accidental situations, including RIA events at elevated 
power levels, and various abnormal power transients. To satisfy 
this need, we developed a new reactor control system which al- 
lows us to perform ’Shaped Pulse Operation: SP’ and ‘Combined 
Pulse Operation: CP’. Quick, accurate and complicated manipula- 
tion of control rods was required to realize these operations. 
Therefore we installed a new reactor control system, which we call 
an automatic pulse control system. This control system is com- 
posed of digital processing controllers and other digital equipments, 
and is fully automated and highly accurate. (author). 


33552 (JAERI-M-92-028, pp. 150-157) Modified pulsing 
characteristics of the NSRR. Katanishi, S. (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment); Ishijima, K.; Yachi, S.; Otomo, S.; Horiki, O.; Fujishiro, T. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 1992. 
(CONF-9111102-: 3. Asian symposium on research reactor, Hi- 
tachi (Japan), 11-14 Nov 1991). In Proceedings of the third Asian 
symposium on _ research reactor. 694p. Order Number 
DE92538702. Source: OSTI; NTIS; INIS. 

Nuclear Safety Research Reactor in Japan Atomic Energy Re- 

search Institute is a TRIGA-ACPR (Annular Core Pulse Reactor) 
which is able to generate very sharp pulse power with the maxi- 
mum of 23 GW and steady state power with the maximum of 300 
kW. Many test fuel rods were irradiated in NSRR to study fuel be- 
havior under Reactivity Initiated Accident conditions. However, the 
simulated power burst in the past tests was initiated from essen- 
tially zero power due to the limited capability of NSRR. The reactor 
control system of NSRR has been modified to extend the capability 
of the pulse operation and two new operation modes have become 
applicable. One is the shaped pulse operation mode which pro- 
duces a controlled high power transient, and another is the 
combined pulse operation mode which is a combination of a high 
power transient and a sharp pulse power generation. In this article, 
characteristics of the shaped pulse operation is presented. NSRR is 
to be operated under the limitations of the maximum integral power 
of 110 MWs, the maximum core fuel temperature of 900degC, the 
maximum regulating rod speed of 75 mm/s and the maximum 
regulating rod position of 850 units. Through a number of test op- 
erations, characteristics of the shaped pulse mode under these 
limitations were obtained. The stability and capability of the various 
power shapes were certified. The maximum regulating rod position 
as a function of the integral reactor power and the limit of the oper- 
ational ability in the shaped pulse mode were clarified. (author). 


(JAERI-M-92-028, pp. 174-181) Core management 
time-dependent 


method considering xenon distribution for 
high flux reactors. Nakajima, Akinobu (Hitachi Ltd., Ibaraki 


(Japan). Energy Research Lab.); Kato, Hidemasa; Kato, Kanji; Tag- 
ishi, Akinori; Soyama, Kazuhiko. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Mar 1992. (CONF-9111102-: 3. Asian sym- 
posium on research reactor, Hitachi (Japan), 11-14 Nov 1991). In 
Proceedings of the third Asian symposium on research reactor. 
694p. Order Number DE92538702. Source: OSTI; NTIS; INIS. 

In high flux research reactors, the flux and the power distribution 
are significantly affected by the transient xenon distribution. For 
supporting such operation as quick start-up or daily operation in- 
cluding large power level change, a practical core management 
method considering three-dimensional and time-dependent xenon 
distribution has been developed with sufficient accuracy and ac- 
ceptable calculation time, and applied to reactor operation plan for 
upgraded Japan Research Reactor-3. (author). 


33554 (JAERI-M-92-028, pp. 198-204) Neutronic calcule- 
tions for modification of Kinki University Reactor from HEU to 
LEU fuels. Miki, R. (Kinki Univ., Higashi-Osaka, Osaka (Japan). 
Atomic Energy Research Inst.); Itoh, T.; Tsuchihashi, K. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Mar 1992. (CONF- 
9111102-: 3. Asian symposium on research reactor, Hitachi 
(Japan), 11-14 Nov 1991). In Proceedings of the third Asian sym- 
posium on research reactor. 694p. Order Number DE92538702. 
Source: OSTI; NTIS; INIS. 

The Kinki University Reactor (UTR-KINKI) is a modified Argonaut 
type, light water-moderated zero power reactor with highly enriched 
(90 wt.%), uranium-aluminum alloy flat MTR plate type fuel. Neu- 
tronic calculations was performed on UTR-KINKI to examine the 
feasibility of replacing the current HEU fuels with low enriched 
(19.75 wt.%) fuels without changing the main core dimensions and 
configurations other than the fuel element. The primary reason for 

ing the conversion is the concern with safeguard associated 
with the HEU plate fuel. The second reason for converting is re- 
lated to a desire to introduce some spectrum modifying material 
around the experimental cavity at the center of the internal graphite 
reflector to establish a ‘modified spectrum neutron field’ for radia- 
tion biological researches. The effect of reducing fuel enrichment 
on the nuclear characteristics including the neutron spectrum and 
the neutron flux distribution around the experimental cavity of UTR- 
KINKI are investigated. it is concluded from the present neutronic 
calculation that the LEU fuel is feasible for UTR-KINKI without any 
significant reduction or changes in the reactor performance. (au- 
thor). 


33555 (JAERI-M-92-028, pp. 205-214) Fully Integrated anal- 
ysis of reactor kinetics, thermalhydraulics and the reactor 
control system in the MAPLE-X10 research reactor. Shim, S.Y. 
(Atomic Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell 
Nuclear Research Establishment); Carlson, P.A.; Baxter, D.K. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 1992. 
(CONF-9111102—: 3. Asian symposium on research reactor, Hi- 
tachi (Japan), 11-14 Nov 1991). In Proceedings of the third Asian 
symposium on research reactor. 694p. Order Number 
DE92538702. Source: OSTI; NTIS; INIS. 

A prototype research reactor, designated MAPLE-X10 (Multipur- 
pose Applied Physics Lattice Experimental - X 10MW), is currently 
being built at AECL’s Chalk River Laboratories. The CATHENA 
(Canadian Algorithm for Thermalhydraulic Network Analysis) 
two-fluid code was used in the safety analysis of the reactor to de- 
termine the adequacy of core cooling during postulated reactivity 
and loss-of-forced-flow transients. The system responses to a pos- 
tulated transient are predicted including the feedback between 
reactor kinetics, thermalhydrauilcs and the reactor control systems. 
This paper describes the MAPLE-X10 reactor and the modelling 
methodology used. Sample simulations of postulated loss-of-heat- 
sink and loss-of-regulation transients are presented. (author). 


33556 (JAERI-M-92-028, pp. 215-222) Design study of a 
medical reactor for Boron Neutron Capture Therapy. Sasaki, M. 
(Mitsubishi Atomic Power Industries, Inc., Tokyo (Japan)); Hirota, 
J.; Tamao, S.; Kanda, K.; Mishima, Y. Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Mar 1992. (CONF-9111102-: 3. Asian 
symposium on research reactor, Hitachi (Japan), 11-14 Nov 1991). 
In Proceedings of the third Asian symposium on research reactor. 
694p. Order Number DE92538702. Source: OSTI; NTIS; INIS. 
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A new design study of a medical reactor for Boron Neutron Cap- 
ture Therapy (BNCT) has been carried out. The reactor is to be 
used exclusively for the treatment of malignant melanoma and 
other cancers as well as for the further biomedical research. Main 

ificati of the reactor are as follows; thermal power of 2 
MW, water cooling by natural convection, semitight core of triangu- 
lar lattice, UO. fuel rod of 9.5 mm diameter and no refueling in the 
reactor-life. Three horizontal and one vertical neutron beam hole 
are to be provided to deliver thermal and epithermal neutrons. N-+ 
coupling Sn transport calculations indicate that the patient treat- 
ment period will be about 30 minutes with minimal fast neutron and 
gamma contaminants. (author). 


33557 (JAERI-M-92-028, pp. 223-230) Evaluation of the 
WIMS (KAERI) - VENTURE code system for peak power predic- 
tion of KMRR core using MCNP. Park, W.S. (Korea Atomic 
Energy Research inst., Daeduk (Korea, Republic of)); Lee, K.M.; 
Lee, C.S.; Lee, J.T.; Oh, S.K. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Mar 1992. (CONF-9111102-: 3. Asian sym- 
posium on research reactor, Hitachi (Japan), 11-14 Nov 1991). In 
Proceedings of the third Asian symposium on research reactor. 
694p. Order Number DE92538702. Source: OSTI; NTIS; INIS. 

In this work, the validity and quantitative uncertainty of WIMS 
(KAERI) - VENTURE code system for the design and analysis of 
KMRR core was tried to be inferred using a well known benchmark 
code, MCNP. WIMS (KAERI) showed an excellent agreement with 
MCNP code. For three different control rod positions at a simulated 
core which has a quarter symmetry, total peaking factors and three 
sub-factors (radial, axial, and local) obtained from VENTURE were 
compared with those of MCNP. The comparison proved the validity 
of VENTURE and showed better agreement in the order of radial, 
axial, and local factors. The uncertainty of WIMS (KAERI) - VEN- 
TURE system was inferred using the 2c band of total peaking 
obtained by MCNP. The uncertainty of WIMS (KAERI) - VENTURE 
system were found to be 18.5 % for the operating condition. (au- 
thor). 


33558 (JAERI-M-92-028, pp. 231-238) Two-dimensional nat- 
ural convective heat transfer analysis in an open cavity and 
its application to KMRR. Chae, H.T. (Korea Atomic Energy Re- 
search Inst., Daeduk (Korea, Republic of)); Rhee, B.W.; Sim, B.S.; 
Chang, S.H.; Song, T.H. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Mar 1992. (CONF-9111102-: 3. Asian symposium 
on research reactor, Hitachi (Japan), 11-14 Nov 1991). In Proceed- 
ings of the third Asian symposium on research reactor. 694p. 
Order Number DE92538702. Source: OSTI; NTIS; INIS. 

Natural convection flow is established in KMRR (Korea Multi- 
Purpose Research Reactor) reflector tank at the loss of reflector 
circulation. To simulate the reflector tank natural convection flow 
with high temperatures at the inner shell and bottom plate due to 
nuclear heating, experimental and numerical studies in an open 
cavity with ’L’ type heated wall made by the combination of a verti- 
cal and horizontal plate were performed. It was confirmed through 
these studies that the heat transfer rates were highest at the lower 
region of the vertical plate and the inlet region of horizontal plate 
and comparatively high at the middle portion of both plates. The 
heat transfer rate distribution of this trend shows a desirable trend 
for the effective natural convection cooling of KMRR reflector tank. 
It was also confirmed that the average Nusselts numbers at the 'L’ 
type heated wall were lower than those obtained from the existing 
natural convection heat transfer correlations for the vertical and 
horizontal plates. (author). 


33559 (JAERI-M-92-028, pp. 247-254) Irradiation experi- 
ments of HTGR fuel by an In-pile gas loop, OGL-1. Fukuda, K. 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment); Hayashi, K.; Tanaka, |. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Mar 1992. (CONF- 
9111102-: 3. Asian symposium on research reactor, Hitachi 
(Japan), 11-14 Nov 1991). In Proceedings of the third Asian sym- 
posium on research reactor. 694p. Order Number DE92538702. 
Source: OSTI; NTIS; INIS. 

In the framework of the HTGR Development Program at JAERI, 
an in-pile gas loop, OGL-1, installed in JMTR has been used for ir- 
radiation experiments of the HTGR fuel. Capabilities of OGL-1 
were such that maximum gas temperature was 1000degC and a 
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maximum gas pressure was 3.0 MPa. Characteristics and structure 
of OGL-1 were described in detail. The coated particles with 12 or 
20 % 235U enrichment which had been consolidated in a shape of 
the annular fuel compacts, were loaded in the OGL-1 fuel element. 
During an operation of OGL-1 various monitoring works were con- 
ducted. A measurement of a fission gas release from the fuel 
element was of importance for evaluation of the irradiation perfor- 
mance of the HTGR fuel tested in the loop. The post-irradiation 
examination on the OGL-1 fuel element was carried out. (author). 


33560 (JAERI-M-92-028, pp. 255-262) Irradiation tests of 
advanced plutonium-bearing fuels. Maeda, Atsushi (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Re- 
search Establishment); Ohmichi, Toshihiko; Niimi, Motoji. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Mar 1992. (CONF- 
9111102-: 3. Asian symposium on research reactor, Hitachi 
(Japan), 11-14 Nov 1991). In Proceedings of the third Asian sym- 
posium on research reactor. 694p. Order Number DE92538702. 
Source: OSTI; NTIS; INIS. 

The capsule irradiation tests of uranium-plutonium mixed carbide 
and nitride fuels are under way in Japan Materials Testing Reactor 
(JMTR) for evaluating the fuel performance. The fuel pins contain- 
ing these fuels, helium bonded to stainless steel cladding, have 
been irradiated in the NaK bonded capsules with a double metal 
containment in which thermocouples are installed. The present pa- 
per summarizes the results of the development in irradiation 
technology of these plutonium-bearing fuels utilizing JMTR. (au- 
thor). 


33561 (JAERI-M-92-028, pp. 287-294) Irradiation tempera- 
ture controlled by nucleate boiling of pressurized water. Niimi, 
M. (Japan Atomic Energy Research Inst., Oarai, Ibaraki (Japan). 
Oarai Research Establishment); Someya, H.; Harayama, Y.; Ichi- 
hashi, Y.; Futamura, Y.; Onchi, T. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Mar 1992. (CONF-9111102-: 3. Asian sym- 
posium on research reactor, Hitachi (Japan), 11-14 Nov 1991). In 
Proceedings of the third Asian symposium on research reactor. 
694p. Order Number DE92538702. Source: OSTI; NTIS; INIS. 

Saturated Temperature Capsule (SATCAP) was designed and ir- 
radiated in order to study Irradiation Assisted Stress Corrosion 
Cracking (IASCC) in Japan Materials Testing Reactor (JMTR). The 
capsule used boiling water for cooling of irradiation specimens. The 
water is supplied from outside of the capsule, and boiled at the 
specimen surface by -+ heating of the specimens and the capsule 
structure. Water in general can be maintained a saturation temper- 
ature under some pressure. By pre-setting the water pressure, the 
specimen temperature is controlled at aimed temperature. The irra- 
diation examination of the LWR core structural materials was 
carried out by using the SATCAP, in which an irradiation environ- 
ment of the specimens simulates the BWR conditions. The capsule 
design and the results of irradiation examination are described in 
this paper. (author). 


33562 (JAERI-M-92-028, pp. 295-302) Programmed temper- 
ature control of capsule in Irradiation test with personal 
computer at JMTR. Saito, H. (Japan Atomic Energy Research 
Inst., Oarai, Ibaraki (Japan). Oarai Research Establishment); 
Uramoto, T.; Fukushima, M.; Obata, M.; Suzuki, S.; Nakazaki, C.; 
Tanaka, |. Japan Atomic Energy Research Inst., Tokyo (Japan). 
Mar 1992. (CONF-9111102-: 3. Asian symposium on research re- 
actor, Hitachi (Japan), 11-14 Nov 1991). In Proceedings of the 
third Asian symposium on research reactor. 694p. Order Number 
DE92538702. Source: OSTI; NTIS; INIS. 

The capsule irradiation facility is one of various equipments em- 
ployed at the Japan Materials Testing Reactor (JMTR). The capsule 
facility has been used in irradiation tests of both nuclear fuels and 
materials. The capsule to be irradiated consists of the specimen, 
the outer tube and inner tube with a annular space between them. 
The temperature of the specimen is controlled by varying the de- 
gree of pressure (below the atmospheric pressure) of He gas in the 
annular space (vacuum-controlled). Beside this, in another system 
the temperature of the specimen is controlled with electric heaters 
mounted around the specimen (heater-controlled). The use of per- 
sonal computer in the capsule facility has led to the development 
of a versatile temperature control system at the JMTR. Features of 





22 NUCLEAR REACTOR TECHNOLOGY 


2206 Research, Test, Training, Production, Irradiation, Materials Testing 


this newly-developed temperature control system lie in the follow- 
ing: the temperature control mode for a operation period can be 
preset prior to the operation; and the vacuum-controlled irradiation 
facility can be used in cooperation with the heater-controlled. The 
introduction of personal computer has brought in automatic heat-up 
and cool-down operations of the capsule, setting aside the hand- 
operated jobs which had been conducted by the operators. As a 
result of this, the various requirements seeking a higher accuracy 
and efficiency in the irradiation can be met by fully exploiting the 
capabilities incorporated into the facility which allow the cyclic or 
delicate changes in the temperature. This paper deals with a cap- 
sule temperature control system with personal computer. (author). 


33563 (JAERI-M-92-028, pp. 303-310) Irradiation facilities in 
JRR-3M. Ohtomo, Akitoshi (Japan Atomic Energy Research inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment); Sigemoto, 
Masamitsu; Takahashi, Hidetake. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Mar 1992. (CONF-9111102-: 3. Asian sym- 
posium on research reactor, Hitachi (Japan), 11-14 Nov 1991). In 
Proceedings of the third Asian symposium on research reactor. 
694p. Order Number DE92538702. Source: OSTI; NTIS; INIS. 
Irradiation facilities have been installed in the upgraded JRR-3 
(JRR-3M) in Japan Atomic Energy Research Institute (JAERI). 
There are hydraulic rabbit facilities (HR), pneumatic rabbit facilities 
(PN), neutron activation analysis facility (PN3), uniform irradiation 
facility (Sl), rotating irradiation facility and capsule irradiation facili- 
ties to carry out the neutron irradiation in the JRR-3M. These 
facilities are operated using a process control computer system to 
centerize the process information. Some of the characteristics for 
the facilities were satisfactorily measured at the same time of reac- 
tor performance test in 1990. During reactor operation, some of the 
tests are continued to confirm the basic characteristics on facilities, 
for example, PN3 was confirmed to have enough performance for 
activation analysis. Measurement of neutron flux at all irradiation 
positions has been carried out for the equilibrium core. (author). 


33564 (JAERI-M—92-028, pp. 311-318) Improvement of neu- 
tron irradiation field of research reactors for BNCT. Aizawa, 
Otohiko (Musashi Inst. of Tech., Kawasaki, Kanagawa (Japan). 
Atomic Energy Research Lab.). Japan Atomic Energy Research 
Inst., Tokyo (Japan). Mar 1992. (CONF-9111102-: 3. Asian sym- 
posium on research reactor, Hitachi (Japan), 11-14 Nov 1991). In 
Proceedings of the third Asian symposium on research reactor. 
694p. Order Number DE92538702. Source: OSTI; NTIS; INIS. 

The modification of research reactors for an improvement of the 
irradiation field for BNCT has been investigated in comparison with 
the field characteristics of the ‘old’ configuration at the Musashi re- 
actor. The new point of this study is that the evaluation has been 
done by using an arrangement including both the facility structure 
and a whole-body phantom, and also by considering the whole- 
body absorbed dose. (author). 


33565 (JAERI-M-92-028, pp. 319-326) Installation of JRR-2 
medical irradiation facility. Arigane, K. (Japan Atomic Energy Re- 
search Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); 
Yamada, T.; Nemoto, D.; Banba, M.; Kawarai, K.; Takahashi, H. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 1992. 
(CONF-9111102-: 3. Asian symposium on research reactor, Hi- 
tachi (Japan), 11-14 Nov 1991). In Proceedings of the third Asian 
symposium on research reactor. 694p. Order Number 
DE92538702. Source: OSTI; NTIS; INIS. 

A medical irradiation facility for boron neutron capture therapy 
(BNCT) has been installed in Japan Research Reactor No. 2 (JRR- 
2) of Japan Atomic Energy Institute (JAERI). The facility consists of 
a neutron beam tube and an irradiation room. The irradiation room 
is made of steel and paraffin, and its inside dimension is 2.3 m 
width x 2.6 m length x 2.2 m height. Single crystal bismuth of 20 
cm thick, a polyethylene collimator and LiF tiles were applied to 
optimized the neutron beam condition, and the rubber contained 
B,C was stretched on the inside surface of the room to suppress 
the secondary gamma ray from the construction materials. The 
thermal neutron flux and gamma ray dose rate at the irradiation 
position is 1x10° n/cm?/s and 0.48 Sv/h, respectively, at reactor 
thermal power of 10 MW. First medical irradiation of the patient 
with brain tumor was performed on August 10, 1990 and 6 patients 
had been irradiated until the end of July, 1991. (author). 


33566 (JAERI-M-92-028, pp. 335-342) Characterization of 
gamme-ray fields in research reactors. Sakurai, Y. (Kyoto Univ. 
(Japan). Faculty of Engineering); Kimura, |.; Kanazawa, S.; Koba- 
yashi, K.; Shiroya, S.; Kanda, K. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Mar 1992. (CONF-9111102-: 3. Asian sym- 
posium on research reactor, Hitachi (Japan), 11-14 Nov 1991). In 
Proceedings of the third Asian symposium on research reactor. 
694p. Order Number DE92538702. Source: OSTI; NTIS; INIS. 

Neutron and gamma-ray flux distributions in a critical assembly 
(KUCA) were measured with gold wires and small thermolumines- 
cence dosimeters (TLD) of magnesium or thosilicate, MgoSiO, (Tb) 
(MSO), respectively, and the results have been compared with 
those calculated by ANISN-JR with combined cross sections of 
neutrons and gamma-rays generated by RADHEAT-V3. For the 
comparison, we normalized the measured activity of the gold wire 
at the core center with the calculated one. Both the measured neu- 
tron flux distributions and the absorbed doses of MSO in the KUCA 
B-core with highly enriched uranium fuel and polyethylene modera- 
tor/reflector agree well with that calculated. A similar comparison 
was carried out in four different irradiation fields (in void, and in 
three filter boxes) in an internal graphite reflector between two di- 
vided cores of a low power reactor (UTR-KINKI). Al though the 
measured neutron flux distributions agree well with the calculated 
ones by DOT 3.5, the measured absorbed doses of MSO exceed 
considerably than those calculated. (author). 


33567 (JAERI-M-92-028, pp. 393-400) Basic research on 
high-uranium density fuels for research and test reactors. 
Ugajin, M. (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Itoh, A.; Akabori, M. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 1992. 
(CONF-9111102-: 3. Asian symposium on research reactor, Hi- 
tachi (Japan), 11-14 Nov 1991). In Proceedings of the third Asian 
symposium on research reactor. 694p. Order Number 
DE92538702. Source: OSTI; NTIS; INIS. 

High-uranium density fuels, uranium silicides (UsSi2, U3Si) and 
UgMe-type uranium alloys (Me = Fe, Mn, Ni), were prepared and 
examined metallurgically as low-enriched uranium (LEU) fuels for 
research and test reactors. Miniature aluminum-dispersion plate- 
type fuel (miniplate) and aluminum-clad disk-type fuel specimens 
were fabricated and subjected to the neutron irradiation in JMTR 
(Japan Materials Testing Reactor). Fuelaluminum compatibility 
tests were conducted to elucidate the extent of reaction and to 
identify reaction products. The relative stability of the fuels in an 
aluminum matrix was established at 350degC or above. Experi- 
ments were also performed to predict the chemical form of the 
solid fission-products in the uranium silicide (U3Si2) simulating a 
high burnup anticipated for reactor service. (author). 


33568 (JAERI-M-92-028, pp. 409-416) MTR fuel Inspection 
at CERCA. Fanjas, Y. (Compagnie pour |’Etude et la Realisation 
de Combustibles Atomiques (CERCA), 26 - Romans-sur-lsere 
(France)). Japan Atomic Energy Research Inst., Tokyo (Japan). 
Mar 1992. (CONF-9111102—: 3. Asian symposium on research re- 
actor, Hitachi (Japan), 11-14 Nov 1991). In Proceedings of the 
third Asian symposium on research reactor. 694p. Order Number 
DE92538702. Source: OSTI; NTIS; INIS. 

The stringent specifications for MTR fuel plates and fuel elements 
require various sophisticated inspection techniques. In particular, 
the development of low enriched silicide fuels made it necessary to 
adapt these techniques to high density plates. This paper presents 
the status of inspection technology at CERCA. (author). 


33569 (JAERI-M-92-079) An Inspection standard of fuel for 
the high temperature engineering test reactor. Kobayashi, Fu- 
miaki (Japan Atomic Energy Research Inst., Oarai, Ibaraki (Japan). 
Oarai Research Establishment); Shiozawa, Shusaku; Sawa, 
Kazuhiro; Sato, Sadao; Hayashi, Kimio; Fukuda, Kosaku; Kaneko, 
Mitsunobu; Sato, Tsutomu. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Jun 1992. 8ip. (in Japanese). Order Number 
DE93715525. Source: OSTI; NTIS; INIS. 

The High Temperature Engineering Test Reactor (HTTR) uses 
the fuel comprising coated fuel particles. A general inspection 
standard for the coated particle fuel, however, has not been estab- 
lished in Japan. Therefore, it has been necessary to prescribe the 


ERA Vol. 17, No. 12 161 





22 NUCLEAR REACTOR TECHNOLOGY 


2206 Research, Test, Training, Production, Irradiation, Materials Testing 


inspection standard of the fuel for HTTR. Under these circum- 
stances, a fuel inspection standard of HTTR has been established 
under cooperation of fuel specialists both inside and outside of 
JAERI on referring to the inspection methods adopted in USA, 
Germany and Japan for HTGR fuels. Since a large number of 
coated fuel particle samples is needed to inspect the HTTR fuel, 
the sampling inspection standard has also been established 
considering the inspection efficiency. This report presents the in- 
spection and the sampling standards together with an explanation 
of these standards. These standards will be applied to the HTTR 
fuel acceptance tests. (author). 


33570 (JAERI-M-92-095) Sefety analysis of JMTR-LEU 
cores, (1): Reactivity initiated accident analysis. Nagaoka, 
Yoshiharu (Japan Atomic Energy Research Inst., Oarai, Ibaraki 
(Japan). Oarai Research Establishment); Komukai, Bunsaku; Saku- 
rai, Fumio; Saito, Minoru; Futamura, Yoshiaki. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Jul 1992. 74p. (in Japan- 
ese). Order Number DE93715526. Source: OSTI; NTIS; INIS. 

The core conversion from MEU aluminide fuel to LEU silicide 
fuel of the JMTR, a 50 MW light water moderated and cooled tank 
type reactor using ETR-type fuel, is scheduled in 1993. As a part 
of the safety analyses for the JMTR LEU core, reactivity initiated 
accident analysis was carried out. The following four cases for the 

ed operational transients and one case for the accidents 
have been selected for the assessment. (1) anticipated operational 
transients: (1) control rod withdrawal from zero power, (2) control 
rod withdrawal from full power, (3) reactivity insertion by removal of 
irradiation samples, (4) reactivity insertion by cold insertion. (2) ac- 
cident: (1) reactivity insertion by failure of irradiation devices. All 
analyses have been made by a computer code EUREKA-2. The 
results show to meet the established safety criteria for the JMTR 
LEU core. (author). 


33571 (JAERI-M-92-096) Safety analysis of JMTR LEU fuel 
cores, (2): Therm analysis. Ishitsuka, Etsuo (Japan 
Atomic Energy Research Inst., Oarai, Ibaraki (Japan). Oarai Re- 
search Establishment); Sato, Takeshi; Sakurai, Fumio; Komori, 
Yoshihiro; Saito, Minoru; Futamura, Yoshiaki. Japan Atomic Energy 
Research iInst., Tokyo (Japan). Jul 1992. 101p. (In Japanese). Or- 
der Number DE93715527. Source: OSTI; NTIS; INIS. 

From the viewpoint of non-proliferation for nuclear materials, we 
have been preparing to convert the JMTR (Japan Materials Testing 
Reactor) core from MEU (Medium Enriched Uranium, enrichment; 
approx. 45 wt%) fuel to LEU (Low Enriched Uranium, enrichment; 
approx. 20 wt%) fuel. In a part of this works, the thermohydraulic 
safety analysis under the operational transients and accidents of 
JMTR LEU fuel cores were carried out using COOLOD and 
THYDE-P code which has been developed in JAERI. The results 
show that JMTR LEU fuel core is satisfied the safety criteria during 
operational transients and accidents. (author). 


33572 (WHC-SP-0835) Maintenance Implementation Plan 
for the 100K Fuel Storage Basins and 100N Reactor. Turner, 
F.R. Westinghouse Hanford Co., Richland, WA (United States). 
Jun 1992. 70p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE92040796. Source: OSTI; NTIS; INIS; GPO Dep. 

The 100N Reactor and 100K Fuel Storage Basins facilities are 
located in the northwest quadrant of the US Department of Energy, 
Richland Field Office (RL) Hanford Site adjacent to the Columbia 
River approximately 35 mi from the city of Richland Washington. 
The 100N Reactor is a graphite-moderated pressure tube, light wa- 
tercooled reactor constructed in 1959-1963. Conversion of the 
JOON Reactor to produce byproduct steam for electrical production 
was authorized in September 1962. The 100K Area is a dual reac- 
tor site constructed in 1954—1955. Each reactor facility, K East and 
K West Reactor complexes, are almost identical in design, 
construction, and geographic orientation, and are separated by ap- 
proximately 2,000 ft. This MIP includes all activities associated with 
(1) all structures and facilities located within the site area desig- 
nated as the 100N Area, except for those facilities in which Kaiser 
Engineers Hanford and Operations Support Services organizations 
are in residence, and (2) those portions of structures and facilities 
located within the site area designated as 100K that are directly 
associated with the operation and maintenance of the fuel storage 
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basins in 105 K East and 105 K West Buildings. Specifically ex- 
cluded from this plan are all structures and facilities (or portions 
thereof) that have been assigned to, or operated by, organizations 
other than the 100N Reactor Plant Organization. 
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Refer also to citation(s) 33022, 33087, 33430, 33431, 33449, 
33468, 33474, 33475, 33572, 33715, 33970, 35019, 35475 


33573 (BNL-47728) NSPWG-recommended safety require- 
ments and guidelines for SE] nuclear propulsion. Marshall, A:C. 
(Sandia National Labs., Albuquerque, NM (United States)); Lee, 
J.H.; McCulloch, W.H.; Sawyer, J.C. Jr.; Bari, R.A.; Brown, N.W.; 
Cullingford, H.S.; Hardy, A.C. Brookhaven National Lab., Upton, 
NY (United States). [1992]. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract AC02-76CH00016. 
(CONF-920747-11: 28. joint propulsion conference, Nashville, TN 
(United States), 6-8 Jul 1992; AIAA~-92-3697). Order Number 
DE92018117. Source: OSTI; NTIS; INIS; GPO Dep. 

An Interagency Nuclear Safety Policy Working Group (NSPWG) 
was chartered to recommend nuclear safety policy, requirements, 
and guidelines for the Space Exploration Initiative (SEI) nuclear 
propulsion program to facilitate the implementation of mission plan- 
ning and conceptual design studies. The NSPWG developed a top- 
level policy to provide the guiding principles for the development 
and implementation of the nuclear propulsion safety program and 
the development of Safety Functional Requirements. In addition the 
NSPWG reviewed safety issues for nuclear propulsion and recom- 
mended top-level safety requirements and guidelines to address 
these issues. Safety requirements were developed for reactor start- 
up, inadvertent criticality, radiological release and exposure, 
disposal, entry, and safeguards. Guidelines were recommended for 
risk/reliability, operational safety, flight trajectory and mission abort, 
space debris and meteoroids, and ground test safety. In this paper 
the specific requirements and guidelines will be discussed. 


33574 (CONF-9206218-1) Decontamination and decommis- 
sioning past, present and future. Dickson, H.W. Reynolds 
Electrical and Engineering Co., Inc., Las Vegas, NV (United 
States). [1992]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC08-89NV10630. From Ohio State 
University Health Physics Society summer school meeting; Colum- 
bus, OH (United States); 15 Jun 1992. Order Number 
DE92017336. Source: OSTI; NTIS; GPO Dep. 

Having participated in decontamination and decommissioning 
(D&D) activities over the past 25 years, this author is familiar with 
the recent history of D&D. Before 1967, few significant D&D ac- 
tions took place largely because the nuclear industry was so young 
that few facilities had outlived their useful lifetimes. In fact most of 
the early D&D actions were simply decontamination actions or the 
removal of radioactive contamination to an extent that would render 
the facility “safe” for reuse, mothballing, etc. Decommissioning was 
generally reserved for the more sophisticated process of releasing 
a facility from a licensed application. In this paper | will take a 
more generic approach, however, and consider decommissioning 
as the retirement of a facility from its originally intended purpose, 
i.e., those actions associated with the facility reaching the end of 
its useful lifetime. 


33575 (DPSP-62-1096) Procedure revision request (safety 
rod withdrawal). Kruesi, F.E. Du Pont de Nemours (E.|.) and Co., 
Aiken, SC (United States). 1 Aug 1962. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035 
;AC09-76SR00001. (RTP-427). Order Number DE92040833. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

It is recommended that reactor startup procedures be changed to 
specify the withdrawal of safety rods in groups of six for all 
charges and all startups. This change should be incorporated with 
the recommendations for a single startup procedure listed in RTP- 
399. The more nearly uniform response of the reactor to group 
withdrawal is easier to interpret in terms of where the reactor 
would reach criticality. The maximum amount of reactivity that is 
added during withdrawal of a group of six rods is less than the 
maximum worth of a two-foot increment. Withdrawal of a group of 





rods requires two minutes to make the reactivity addition whereas 
a two foot increment requires only 15 seconds. And the potential 
hazard in withdrawing safety rods is increased very little using 
groups of six instead of three. (GHH) 


33576 (DPSP-63-1273) Moderator pD control and alu- 
minum corrosion. Anderson, R.F. Du Pont de Nemours (E.!.) and 
Co., Aiken, SC (United States). 16 Apr 1963. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO09- 
89SR18035 ;ACO09-76SR00001. (RTR-488). Order Number 
DE92040830. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The program to control the moderator acidity (pD) in the SRP re- 
actors was initiated in 1959 to reduce corrosion of aluminum clad 
fuel elements. Corrosion of aluminum cladding became an increas- 
ing problem as reactor power and fuel sheath temperatures were 
raised. The corrosion of aluminum created severe problems with 
radioactivity and moderator turbidity. The purpose of this report is 
to summarize the effect of moderator pD control on aluminum-clad 
fuel corrosion and associated problems. 


33577 (DPSP-71-1124) Bases for limits on blanket gas 
lon, 105 reactors (part 2). Longtin, F.B. Du Pont de 


Nemours (E.|.) and Co., Aiken, SC (United States). 1 Apr 1971. 
26p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035 ;AC09-76SR00001. (RTR—1225). Order 
Number DE92040837. Source: OSTI; NTIS (US Sales Only); GPO 


The analysis of blanket gas hazards given in RTR-1122 did not 
include the consequences of possible mixing of the blanket gas 
with air, such as would result, for example, from vacuum breaker 
relief. This report discusses flammability hazards which can result 
from mixing blanket gas containing high Daconcentrations with air. 


33578 (DPST-88-527) Improved plenum pressure gradient 
facemaps for PKL reactors. Crowley, D.A.; Hamm, L.L. Du Pont 
de Nemours (E.|.) and Co., Aiken, SC (United States). Savannah 
River Lab. May 1988. 69p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-76SR00001 ;ACO9- 
89SR18035. Order Number DE92019632. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report documents the development of improved plenum 
pressure gradient facemaps* for PKL Mark 16-31 and Mark 22 re- 
actor charges. These new maps are based on the 1985 L-area AC 
flow tests. Use of the L-area data base for estimating C-area 
plenum pressure gradient maps is inappropriate because the noz- 
zle geometry plays a major role in determining the shape of the 
plenum pressure profile. These plenum pressure gradient 
facemaps are used in the emergency cooling system (ECS) and in 
the flow instability (Fl) loss of coolant accident (LOCA) limits calcu- 
lations. For the ECS LOCA limits calculations, the maps are used 
as input to the FLOWZONE computer code to determine the aver- 
age flow within a flowzone during normal operating conditions. For 
the Fl LOCA limits calculations, the maps are used as plenum 
pressure boundary conditions in the FLOWTRAN computer code to 
determine the maximum pre-incident assembly flow within a flow- 
zone. These maps will also be used for flowzoning and transient 
protection limits analyses. 


33579 (DPST-88-975) Analysis of CMX hydraulic data for 
the Merk 22. Koffman, L.D. Du Pont de Nemours (E.!.) and Co., 
Aiken, SC (United States). Savannah River Lab. 16 Dec 1988. 
89p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO09-76SR00001 ;AC09-89SR18035. Order Number 
DE92019923. Source: OSTI; NTIS; GPO Dep. 

The original CMX hydraulic data for the Mark 22 assembly, ob- 
tained by L.W. Ridenhour in 1972, is analyzed and documented. 
Comparisons are made to Ridenhour’s working notebooks and 
summary document, and to the Mark 22 hydraulics manual. Sev- 
eral errors in these documents are corrected. Correlations are 
given in a form suitable for revisions to the hydraulics manual. The 
experimental setup and measurements are briefly described, and 
the original data is compiled in the appendix to this report. An error 
in the recorded length between channel pressure taps was found 
in Ridenhour’s notebook. This error impacts the channel pressure 
drop correlations obtained by Ridenhour and used in the hydraulics 
manual. The hydraulics of the two purge channels are analyzed 
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based on the geometry of the orifices and on the limited data avail- 
able. The limited data is shown to be in reasonable agreement with 
accepted orifice correlations. Purge channel correlations are given, 


and the purge channel flow splits are shown to be about 1.5% of 
the total flow. 


33580 (EGG-M-91556) Test quality. Hartley, R.S. (EG and G 
Idaho, Inc., Idaho Falls, ID (United States)); Keller, A.E. EG and G 
Idaho, Inc., Idaho Falls, ID (United States). [1992]. 9p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract AC07-761D01570. (CONF-920782-8: 2. 
Nuclear Regulatory Commission (NRC)/American Society of Me- 
chanical Engineers (ASME) symposium on pump and vaive testing, 
Washington, DC (United States), 21-23 Jul 1992). Order Number 
DE92019765. Source: OSTI; NTIS; INIS; GPO Dep. 

This document discusses inservice testing of safety-related com- 
ponents at nuclear power plants which is performed under the 
American Society of Mechanical Engineers Boiler and Pressure 
Vessel Code (the Code). Subsections IWP and IWV of Section XI 
of the Code state test method and frequency requirements for 
pumps and valves respectively. Tests vary greatly in quality and 
frequency. This paper explores the concept of test quality and its 
relationship with operational readiness and preventive mainte- 
nance. This paper also considers the jes of component 
testing. Test quality is related to a test's ability to detect degrada- 
tion that can cause component failure. The quality of the test 
depends on several factors, including specific parameters mea- 
sured, system or component conditions, and instrument accuracy. 
The quality of some currently required tests for check valves, 
motor-operated valves, and pumps is also discussed. Suggestions 
are made to improve test quality by measuring different parame- 
ters, testing valves under load, and testing positive displacement 
pumps at high pressure and centrifugal pumps at high flow rate 
conditions. These suggestions can help to improve the level of as- 
surance of component operational readiness gained from testing. 


33581 (EGG-M-92123) TM2 . Golden, D.W. EG 
and G Idaho, Inc., Idaho Falls, ID (United States). [1992]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO7-761D01570. (CONF-9204193-1: Senior specialists 
meeting on reactor thermal hydraulics, Aix-en-Provence (France), 
6-8 Apr 1992). Order Number DE92019771. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The accident at Three Mile Island Unit 2 (M-2) provides an op- 
portunity to benchmark severe accident analysis methods against 
full-scale, integrated facility data. In collaboration with the US De- 
partment of Energy (DOE), the OECD Nuclear Energy Agency 
established a joint task group to analyze various periods of the ac- 
cident and benchmark the relevant severe accident codes. In this 
paper the author presents one result from the TMI-2 analysis exer- 
cise that may be of interest in evaluating thermal hydraulics codes. 


33582 (EGG-NE-10353) Analysis of two small break loss- 
of-coolant experiments in the BETHSY facility using RELAPS/ 
MOD3. Roth, P.A. (EG and G Idaho, Inc., Idaho Falls, ID (United 
States)); Schultz, R.R.; Choi, C.J. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). Jul 1992. 100p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). DOE 
Contract ACO7-761D01570. Order Number DE92019689. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Small break loss-of-coolant accident (SBLOCA) data were 
recorded during tests 9.Ib and 6.2 TC in the Boucle d’Etudes Ther- 
mohydrouliques Systeme (BETHSY) facility at the Centre d'Etudes 
Nucleares de Grenoble (CENG) complex in Grenoble, France. The 
data from test 9.Ib form the basis for the Intemational Standard 
Problem number 27 (ISP-27). For each test the primary system de- 
pressurization, break flow rate, core heat-up, and effect of operator 
actions were analyzed. Based on the test 9.Ib/ISP-27 and 6.2 TC 
data, an assessment study of the RELAPS/MODS version 7 code 
was performed which included a study of the above phenomena 
along with countercurrent flow limitation and vapor pull-through. 
The code provided a reasonable simulation of the various phenom- 
ena which occurred during the tests. 
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33583 (ETDE-IT—-92-63) Account for vessel-core coupling 
due to mechanical and fluid effects in LMR reactor-block seis- 
mic analysis. Martelli, A.; Forni, M.; Indirli, M. ENEA, Bologna 
(Italy). Centro Ricerche Energia 'E. Clementel’ - Area Energia e In- 
novazione. 1991. 13p. (CONF-910602-71: 1991 American Society 
of Mechanical Engineers (ASME) pressure vessels and piping con- 
ference, San Diego, CA (United States), 23-28 Jun 1991). Order 
Number DE93712146. Source: OSTI; NTIS (US Sales Only); INIS. 

A method was developed by the ENEA to account for vessel- 
core coupling in the seismic analysis of a restrained Liquid Metal 
Reactor (LMR). Such a coupling is due to both mechanical and 
fluid-structure interaction effects on the reactor-block response to 
the horizontal earthquake components. The aforementioned 
method is based on the use of an iterative procedure that includes 
linear runs of the entire reactor-block, non-linear analysis of the 
single core diameter, extrapolation of the results of this analysis to 
the whole core, and linearization of core response so as to define 
equivalent linear core models. This procedure was applied to the 
seismic verification of PEC reactor. PEC analysis (which also in- 
cluded two-dimensional runs of the entire core with both one- and 
two-directional simultaneous excitations) demonstrated the conver- 
gence of the procedure and the adequacy of methods used to 
determine equivalent linear core models. This paper focusses on 
the features of such models and in general, the iterative procedure. 


33584 (ETDE-IT-92-71) Architectural foundations, con- 
cepts and methods behind ISACS: Real-time intelligent system 
for critical applications. Bologna, S.; Berg, O.; Haugset, K.; 
Kvalem, J. ENEA, Casaccia (Italy). Centro Ricerche Energia. 1991. 
19p. (CONF-9110421—1: Convegno annuale Anipla '1991: supporti 
© strumenti avanzati per il progetto e la gestione dei sistemi di au- 
tomazione, Milan (italy), 29-30 Oct 1991). Order Number 
DE93712156. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper it is reported about application requirements, design 
principles and methodologies used in the development of an inte- 
grated intelligent support system, intended to be used by the 
operator of a nuclear power pliant. This system, for its own nature, 
is an example of a class of applications normally referred as critical 
applications. Dependability is a key requirement for the system. 


33585 (GRS-80) Reactor safety - an international task. 
Geselischaft fuer Reaktorsicherheit mbH (GRS), Koeln (Germany). 
Aug 1990. 147p. (in German). (CONF-9011191-: GRS special 
meeting: Reactor safety - an international assignment, Koeln (Ger- 
many), 7-8 Nov 1990). Order Number DE93705560. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The dimensions and the significance of the task of ensuring re- 
actor safety can be defined on the basis of experiences gained 
from Harrisburg and Chernobyl. The countries that use nuclear en- 
ergy are tied together to a community by virtue of the risk they 
share. Therefore the GRS is working in close cooperation with the 
EC, OECD, IAEO and COMECON. This results in safety examina- 
tions of the Greifswald reactor, safety analyses of nuclear reactors 
in Germany, France and the USA and also considerations on the 
safety demands to be placed on new reactor concepts. (DG). 


33586 (GRS-80, pp. 45-68) Retrofitting of WWR- and 
RBMK-reactors. Ponomarev-Stepnoi, N.N. (Kurchatov Inst. for 
Atomic Energy, Moscow (Russia)). Gesellschaft fuer Reaktorsicher- 
heit mbH (GRS), Koein (Germany). Aug 1990. (in German). 
(CONF-9011191—: GRS special meeting: Reactor safety - an inter- 
national assignment, Koeln (Germany), 7-8 Nov 1990). In Reactor 
safety - an intemational task. 147p. Order Number DE93705560. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The total installed power of all units in the USSR amounts to 
38,000 MW. This is produced by 16 RBMK and 25 WWER units. A 
further 22 units are under construction, and 6 nuclear power plants 
have reached the concrete planing stage. Extensive measures are 
being planned and developed in the USSR aimed at improving the 
safety of nuclear facilities. The accident analysis following the acci- 
dent in Unit 4 of the Chernobyl nuclear power plant prompted the 
introduction of extensive safety-related improvements. A critical 
stocktaking of all RBMK reactors led to the development of an ex- 
tensive backfitting program which includes both modifications to 
reactor design and changes to the safety systems. The USSR has 


164 ERA Vol. 17, No. 12 


also proposed an extensive backfitting program for the first genera- 
tion of the WWER reactors (Type 230). In particular, this involves 
upgrading the emergency core cooling system, which should also 
be able to cope with larger leak cross sections. Moreover, it is 
proposed that the safety against brittle fracture be improved by an- 
nealing the steel of the reactor pressure vessel. The Soviet 
backfitting program is also taking place with the participation of in- 
ternational bodies IAEA, WANO and GRS. (orig./HP). 


33587 (GRS—80, pp. 70-87) Aims and status of joint safety 
investigations for the nuclear power plants in Greifswald. 
Heuser, F.W. (Geselischaft fuer Reaktorsicherheit mbH (GRS), 
Koeln (Germany)). Gesellschaft fuer Reaktorsicherheit mbH (GRS), 
Koeln (Germany). Aug 1990. (In German). (CONF-9011191—: GRS 
special meeting: Reactor safety - an international assignment, 
Koeln (Germany), 7-8 Nov 1990). In Reactor safety - an interna- 
tional task. 147p. Order Number DE93705560. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Extensive safety investigations have been carried out on the 
Greifswald nuclear power plant since the beginning of this year. 
This work was originally begun as part of the improved cooperation 
in the field of reactor safety agreed between the two German 
states at the end of 1989. The investigations are being conducted 
on behalf of the Federal Minister for the Environment, Nature Con- 
servation and Nuclear Safety (‘BMU’). The main contract for these 
investigations was awarded to Gesellschaft fuer Reaktorsicherheit 
(GRS) mbH. The Greifswald site has Soviet Type WWER-440 
pressurized water reactors. Units 1-4 of the nuclear power plant 
are equipped with older Type WWER-440/W-230 reactors. These 
units were commissioned as early as the seventies. Units 5-8 are 
equipped with newer Type WWER-440/W-213 reactors. Of these 
units , Unit 5 is in the commissioning phase, while Units 6-8 are 
still under construction. (orig/HP). 


33588 (GRS-80, pp. 88-110) Recent results of probabilistic 
safety analyses for nuclear power plants in the Federal Repub- 
lic of Germany, in France and in the USA. Werner, W. 
(Geselischaft fuer Reaktorsicherheit mbH (GRS), Koeln (Germany)). 
Geselischaft fuer Reaktorsicherheit mbH (GRS), Koein (Germany). 
Aug 1990. (In German). (CONF-9011191-—: GRS special meeting: 
Reactor safety - an international assignment, Koeln (Germany), 7-8 
Nov 1990). In Reactor safety - an international task. 147p. Order 
Number DE93705560. Source: OSTI; NTIS (US Sales Only); INIS. 

In recent years, probabilistic safety analyses have become a 
valuable tool for the safety assessment of nuclear power plants. 
They are conducted in most countries with major nuclear energy 
programs. GRS has now compared the study it completed last 
year on the Biblis B plant with two new studies from France (IPSN, 
PWR-CP2) and the USA (NUREG-1150). All of the studies had a 
direct, positive impact on the safety of the plants investigated. 
However, the comparison of the studies reveals that they cannot 
be automatically applied to similar plants, not to mention other re- 
actor types. A clear trend towards an improvement in safety was 
noticeable where earlier probabilistic analyses had already been 
carried out on the plants. This is largely due to improvements in 
plant engineering since the earlier analyses, but also partly to the 
result of developments in the methods of analysis, with earlier pes- 
simistic assumptions being abandoned and replaced by more 
realistic ones. Thanks to their systematic approach, all probabilistic 
safety analyses are proving an effective means of improving the 
safety of nuclear power plants. (orig/HP). 


33589 (GRS—80, pp. 111-120) Considerations related to 
safety demands in new reactor concepts. Jahns, A. (Gesellschaft 
fuer Reaktorsicherheit mbH (GRS), Koeln (Germany)); Queniart, D. 
Geselischaft fuer Reaktorsicherheit mbH (GRS), Koeln (Germany). 
Aug 1990. (In German). (CONF-9011191-: GRS special meeting: 
Reactor safety - an international assignment, Koeln (Germany), 7-8 
Nov 1990). In Reactor safety - an international task. 147p. Order 
Number DE93705560. Source: OSTI; NTIS (US Sales Only); INIS. 

French and German safety experts are jointly addressing safety- 
related questions of new reactor concepts. The cooperation 
agreement concluded in 1989 between GRS and IPSN (institut de 
Protection et de Surete Nucleaire) within the CEA (Commissariat a 
l'Energie Atomique) is thus taking concrete shape. Work is first 





being focused on the provisional safety assessment of the pressur- 
ized water reactor concept developed by the Siemens/Framatome 
subsidiary NPI (Nuclear Power International). In the longer term, it 
is hoped that IPSN and GRS will draw up joint safety objectives for 
new reactor concepts. GRS is conducting this work on behalf of 
the Federal Minister for the Environment, Nature Conservation and 
Nuclear Safety ('BMU’). (orig.). 


33590 (GRS-80, pp. 121-143) Results, possibilities and 
limits of the evaluation of international operating experience. 
Liemersdorf, H. (Gesellschaft fuer Reaktorsicherheit mbH (GRS), 
Koeln (Germany)); Simon, M. Geselischaft fuer Reaktorsicherheit 
mbH (GRS), Koeln (Germany). Aug 1990. (in German). (CONF- 
9011191—: GRS special meeting: Reactor safety - an international 
assignment, Koeln (Germany), 7-8 Nov 1990). In Reactor safety - 
an international task. 147p. Order Number DE93705560. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The paper outlines the means and objectives behind the applica- 
tion of the operating experience and the procedures for analyzing 
unusual events in particular. When ing unusual events it is 
important to distinguish between the individual analysis of a spe- 
cific event in terms of whether cause, sequence and correction to 
prevent repetition correspond to the present state of the art and 
whether the event could occur at other plants and generic analyses 
of a series of events in order to identify safety-related aspects of 
generic problems. Such analyses often require in-depth case- 
related investigations in the form of engineering appraisals or 
technicalscientific analyses in order to clarify outstanding ques- 
tions or substantiate results. Examples are used to describe the 
procedures applied and the results of individual and generic analy- 
ses. The paper also considers possible ways of placing greater 
emphasis on systematic generic a S and discusses their lim- 
its. Major conclusions for GRS are as follows: (1) The analysis of 
individual events continues to be of major importance when apply- 
ing operating experience. (2) In inte a greater emphasis should be 
placed on the systematic generic analysis of events. (3) In addition 
to unusual events, future analyses should also include more 'mis- 
cellaneous operating experience’. (orig.). 


33591 (INIS-mf-13341, pp. 4.1-4.17) The Canadian ap- 
proach to nuclear safety. Robertson, J.A.L.; Hurst, D.G. Ontario 
Nuclear Safety Review, Toronto, ON (Canada). 29 Feb 1988. 580p. 
In The safety of Ontario’s nuclear power reactors. A scientific and 
technical review. Vol. 2: Appendices. Order Number DE93602120. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The exemplary safety record for the generation of nuclear elec- 
tricity in Canada has been attributed to both the inherent design 
features of the CANDU reactor and the professional competence 
and safety consciousness of the utilities that operate them . An im- 
portant factor that is often overlooked is the particular approach to 
reactor safety adopted in Canada and the fact that it was essen- 
tially in place before the first CANDU reactor was built. The Atomic 
Energy Control Act, enacted in 1946, declared atomic energy to be 
a federal responsibility and established the Atomic Energy Control 
Board (AECB) as the agency responsible for controlling atomic en- 
ergy in Canada. The public has access to all relevant information 
on the licensing and regulation of nuclear power, and is consulted 
during the development of new policies. ity for the safe 
operation of nuclear facilities rests on the utilities that operate 
them; the regulatory agency sets safety objectives and perfor- 
mance requirements. The primary safety objective is that the 
nuclear generation of electricity should be at least as safe as com- 
parable industries and activities. From this stem other objectives: 
the prevention of pollution and other harm to the environment, and 
the protection of the interests of future generations. In assessing 
the risk from radiation the AECB closely follows recommendations 
developed by the International Commission on Radiological Protec- 
tion. No exposure to radiation is justified unless there is a 
compensating benefit, and exposures should be as low as reason- 
ably achievable. Safety objectives are achieved through general 
principles that govern the designers and operators of a nuclear 
power plant and are used by the regulatory body in assessing the 
safety (procedural means), and through the design of the plant and 
the way it is operated (technical and administrative means). 
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33592 (INIS-mf-13341, pp. 5.1-5.36) Nuclear safety in 
France after Chernobyl. Paskievici, Wladimir (Ecole Polytech- 
nique, Montreal, PQ (Canada)). Ontario Nuclear Safety Review, 
Toronto, ON (Canada). 29 Feb 1988. 580p. (in French, English). In 
The safety of Ontario's nuclear power reactors. A scientific and 
technical review. Vol. 2: Appendices. Order Number DE93602120. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This study looks at the organization of nuclear reactor safety in 
France, French nuclear reactor safety philosophy, and the French 
response to the accident at the Chernobyi reactor in the USSR. 
The civil nuclear power program aims to obtain a third of all energy 
resources from nuclear power by 1990. The regulatory function is 
carried out by the Service central de surete des installations nucle- 
aires (SCSIN). Safety analyses for the licensing process are 
prepared by EDF, reviewed by an independent body, and ap- 
proved by SCSIN. The minister of the Department of Industry is 
advised by a body having no equivalent in Canada, the Conseil 
Superieur de la surete nucleaire, a group of 'wise people’ compris- 
ing persons chosen for their prestige within their fields. SCSIN 
shares the responsibility for informing the public on nuclear safety 
with the Department of Energy, EDF, and CEA. Emergency situa- 
tions are handied by the Department of Internal Affairs, which 
takes advice from the departments of industry, health and defence. 
The French philosophy on nuclear safety is similar to the one that 
can be found in Canada and other Western countries. Design is 
based on ‘defence-in-depth’. Strong quality control is exercised. 
Problems related to the application of these principles include fre- 
quency and consequence limits on postulated severe accidents; 
classification of accidents for design purposes; use of probabilistic 
methods; special procedures for mitigating consequences of non- 
design-base accidents; and measures to decrease the frequency 
and severity of human errors. French experts are convinced that 
no accident as serious as Chernobyl can occur in France; how- 
ever, measures are being taken to improve the overall safety of 
nuclear power stations. Major efforts are being devoted to inform- 
ing the public on alli matters relating to nuclear energy in order to 
regain support for the nuclear program. 


33593 
of the legal, regulatory, and within 
which Ontario's CANDU reactors . Grisdale, M.C. (On- 
tario Nuclear Safety Review, Toronto, ON (Canada)). Ontario 
Nuclear Safety Review, Toronto, ON (Canada). 29 Feb 1988. 580p. 
In The safety of Ontario’s nuclear power reactors. A scientific and 
technical review. Vol. 2: Appendices. Order Number DE93602120. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The regulatory and organizational framework within which On- 
tario CANDU reactors operate appears to work very much better 
than its critics fear. Behaviour is governed to a large extent by a 
set of unwritten conventions, and the system is run by people with 
conviction and dedication. The system requires strengthening; 
Canadian regulatory institutions are evolving, and people require 
assurance that trust in these institutions is merited and that there 
are enforceable means of ensuring that their trust is honored. The 
general public has little of the existence and purpose of 
the Atomic Energy Control Board (AECB). This lack of public 
awareness leads to insecurity and suspicion. The environmental 
assessment review process and provincial legislation should be 
used to address the social, economic and public information as- 
pects of nuclear power. When a nuclear ting station is first 
contemplated questions of safety, benefit, risk, and the level of 
tolerable risk must be confronted. It is at this stage, too, that regu- 
lation begins. All decisions must be made in a democratic forum. 


(INIS-mf-13341, pp. 7.1-7.74) The safety implications 
organisational framework 


33594 (INIS-mf-14084) Hochtemperatur-Kernkraftwerk 
GmbH (HKG). A joint European undertaking. Hamm-Uentrop - 
Westfalen Annual 1991. Hochtemperatur- 
Kernkraftwerk GmbH (HKG), Hamm (Germany). 6 Feb 1992 25p. 
(in German). Order Number DE93705609. Source: OSTI; NTIS 
ae Sales Only); INIS. 

The report summarizes the business year and the current state 
of activities concerning shutdown operation, spent fuel 
management and the licensing procedures in progress. In depth in- 
formation is given on the financial and business management 
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aspects, as e.g. profit and loss account, methods applied for valua- 
tion and preparation of the balance sheet, and liabilities. (orig.). 


33595 (JAERI-M-92-028, pp. 42-49) Research reactor utl- 
lization in the Philippines. Dera Rosa, A.M (Philippine Nuclear 
Research Inst., Diliman, Quezon City (Philippines)); Aleta, C.R. 
Japan Atomic oor Research Inst., Tokyo (Japan). Mar 1992. 
(CONF-9111102—: Asian symposium on research reactor, Hi- 
tachi (Japan), 11- 1“ Nov 1991). In Proceedings of the third Asian 
symposium on research reactor. 694p. Order Number 
DE92538702. Source: OSTI; NTIS; INIS. 

The Philippine Research Reactor (PRR-1) has been used since 
1963 for a wide spectrum of scientific activities ranging from funda- 
mental research in nuclear physics, nuclear chemistry, and 
radiobiology to radioisotope production, neutron activation analysis, 
materials testing, and manpower development. The paper gives a 
brief history of the establishment of PRR-1 and its utilization. The 
current research programme of the Philippine Nuclear Research 
Institute (PNRI) using the PRR-1 is then presented. The main ob- 
jective of the programme is to accelerate the application of nuclear 
energy for the industrialization of the country through the utilization 
of the PRR-1. The paper also presents the PNRI’s regulatory pro- 
tocol which ensures the safe operation of the PRR-1. (author). 


33596 (JAERI-M-92-028, pp. 183-189) Inherent safety fea- 
tures of the HTTR revealed in the accident condition. Kunitomi, 
K. (Japan Atomic Energy Research Inst., Oarai, Ibaraki (Japan). 
Oarai Research Establishment); Shinozaki, M.; Baba, O.; Saito, S. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 1992. 
(CONF-9111102—: 3. Asian symposium on research reactor, Hi- 
tachi (Japan), 11-14 Nov 1991). In Proceedings of the third Asian 
symposium on research reactor. 694p. Order Number 
DE92538702. Source: OSTI; NTIS; INIS. 

The High Temperature Engineering Test Reactor (HTTR) being 
constructed by JAERI! (Japan Atomic Energy Research Institute) is 
a graphite-moderated and helium-cooled reactor with an outlet gas 
temperature of 950degC. The inherent safety characteristics in the 
HTTR prevent temperature increase of reactor fuels and fission 
product release from the reactor core in postulated accident condi- 
tions. The reactor core can be cooled by a Vessel Cooling System 
(VCS) indirectly, even in the case that no forced cooling is expected 
during the accident such as primary pipe break. The VCS consists 
of independent water cooling loop and cooling panel around the re- 
actor pressure vessel. The cooling panel whose temperature of 
60-90degC cools the reactor pressure vessel by radiation and re- 
moves the decay heat from the core indirectly. Furthermore, even 
if failure of VCS is assumed during this accident as a severe acci- 
dent, the reactor core is remained safe despite the temperature 
increase of biological concrete shield around the reactor pressure 
vessel. This paper describes the inherent safety features of the 
HTTR specially focused on the accident condition without forced 
cooling. The detailed analytical results of such an accident are de- 
scribed together with clarifying the role of the VCS. (author). 


33597 (JAERI-M-92-028, pp. 190-197) Safety criterion for 
burmout of the plate-type fuel in pressurized conditions. Ko- 
mori, Y. (Japan Atomic Energy Research Inst., Oarai, Ibaraki 
(Japan). Oarai Research Establishment); Kaminaga, M.; Sakurai, 
F.; Ando, H.; Sudo, Y.; Saito, M.; Futamura, Y. Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). Mar 1992. (CONF-9111102-: 
3. Asian symposium on research reactor, Hitachi (Japan), 11-14 
Nov 1991). In Proceedings of the third Asian symposium on re- 
search reactor. 694p. Order Number DE92538702. Source: OSTI; 
NTIS; INIS. 

The reduced enrichment program for JMTR is now underway 
and the core conversion to LEU (Low Enrichment Uranium) is 
scheduled to be made in 1993. Consistent with the safety guide 
which have been recently developed for research and test reactors 
in Japan, the safety analysis for the JMTR LEU conversion was 
conducted. In the safety analysis, DNB (Departure from Nucleate 
Boiling) heat flux correlation for the JMTR downflow condition was 
reconsidered because recent studies on burnout show that DNB 
heat fluxes with thin rectangular channels under low flow rate and 
low pressure conditions are much lower than predicted values by 
conventional DNB correlations. Available DNB data, however, are 
very limited for the JMTR operation pressure range, so that DNB 
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experiments were conducted simulating the JMTR fuel subchannel. 
Based mainly on the present experimental data, the DNB correla- 
tions scheme composed of three correlations was selected for the 
JMTR safety analysis. Errors of the correlations scheme with ex- 
perimental data were evaluated in order to determine the allowable 
limit of the minimum DNB ratio for preventing fuel failure. (author). 


33598 (NUREG—1272-Vol.6-No.1) Analysis and Evaluation 
of Operational Data 1991 annual report: Power reactors: Vol- 
ume 6, No. 1. Nuclear Regulatory Commission, Washington, DC 
(United States). Office for Analysis and Evaluation of Operational 
Data. Jul 1992. 238p. Sponsored by Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Source: OSTI; NTIS; INIS; 
GPO. 

The annual report of the US Nuclear Regulatory Commission's 
Office for Analysis and Evaluation of Operational Data (AEOD) de- 
scribes activities performed during 1991. The report is published in 
two separate parts. This document, NUREG-1272, Vol. 6, No. 1, 
covers power reactors and presents an overview of the operating 
experience of the nuclear power industry from the NRC 
perspective, including comments about the trends of some key per- 
formance measures. The report also includes the principal findings 
and issues identified in AEOD studies over the past year and sum- 
marizes information from such sources as licensee event reports, 
diagnostic evaluations, and reports to the NRC's Operations Cen- 
ter. NUREG-1272, Vol. 6, No. 2, covers nonreactors and presents a 
review of the events and concerns during 1991 associated with the 
use of licensed material in nonreactor applications. Each volume 
contains a list of the AEOD reports issued for 1984 through 1991. 


33599 (NUREG/CP-0123, pp. 9-23) Recent experience with 
testing of parallel disc gate vaives under accident flow condi- 
tlons. LaPointe, P.A. (Atwood and Morrill Co., Inc., Salem, MA 
(United States)); Clayton, J.K. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Reactor Regula- 
tion; American Society of Mechanical Engineers, New York, NY 
(United States). Board of Nuclear Codes and Standards; EG and G 
Idaho, Inc., idaho Falls, ID (United States). Jul 1992. (EGG— 
2676;CONF-920732-: 2. Nuclear Regulatory Commission 
(NRC)/American Society of Mechanical Engineers (ASME) sympo- 
sium on pump and valve testing, Washington, DC (United States), 
21-23 Jul 1992). In Proceedings of the second NRC/ASME sympo- 
sium on pump and valve testing. 598p. Source: OSTI; NTIS; INIS; 
GPO. 

This paper presents the nuclear valve industry's latest and most 
extensive valve qualification test program experience. The test pro- 
gram includes a variety of 25 different gate and globe valves. All 
the test valves are power operated using either air, electric, or gas/ 
hydraulic operators. The valves are categorized in size and pres- 
sure class so as to form a group of appropriate parent valve 
assemblies. Parent valve assembly qualification is used as the ba- 
sis for qualification of candidate valve assemblies. The parent and 
candidate valve assemblies are representative of a nuclear plant's 
safety-related valve applications. The test program was performed 
in accordance with ANSI B16.41-1983 ‘Functional Qualification 
Requirements for Power Operated Active Valve Assemblies for Nu- 
clear Power Plants.’ The focus of this paper is on functional valve 
qualification test experience and specifically flow interruption test- 
ing to Annex G of the aforementioned test standard. Results of the 
flow test are summarized, including the coefficient of friction for 
each of the gate type valves reported. Information on valve size, 
pressure class, and actuator are given for all valves in the pro- 
gram. Although all valves performed extremely well, only selected 
test data are presented. The effects of the speed of operation and 
the effects of different fluid flow rates as they relate to the coeffi- 
cient of friction between the valve disc and seat are discussed. 
The variation in the coefficient of friction based on other variables 
in the thrust equation, namely, differential pressure area is cited. 


33600 (NUREG/CP-0123, pp. 39-56) Application of hy- 
draulic network analysis to motor valves in 
nuclear power plants. Eldiwany, B.H. (Kalsi Engineering, Inc., 
Sugar Land, TX (United States)); Kalsi, M.S. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Reactor Regulation; American Society of Mechanical Engineers, 





New York, NY (United States). Board of Nuclear Codes and Stan- 
dards; EG and G idaho, Inc., Idaho Falls, ID (United States). Jul 
1992. (EGG-2676;CONF-920732-: 2. Nuclear Regulatory Com- 
mission (NRC)/American Society of Mechanical Engineers (ASME) 
symposium on pump and vaive testing, Washington, DC (United 
States), 21-23 Jul 1992). In Proceedings of the second NRC/ASME 
symposium on pump and valve testing. 598p. Source: OSTI; 
NTIS; INIS; GPO. 

This paper presents the application of hydraulic network analysis 
to evaluate the performance of butterfly valves in nuclear power 
plant applications. Required actuation torque for butterfly valves in 
high-flow applications is often dictated by peak dynamic torque. 
The peak dynamic torque, which occurs at some intermediate disc 
position, requires accurate evaluation of valve flow rate and pres- 
sure drop throughout the valve stroke. Valve flow rate and pressure 
drop are significantly affected by the valve flow characteristics and 
the hydraulic system characteristics, such as pumping capability, 
piping resistances, single and parallel flow paths, system hydro- 
static pressure, and the location of the motor-operated valve (MOV) 
within the system. A hydraulic network analysis methodology that 
addresses the effect of these parameters on the MOV performance 
is presented. The methodology is based on well-established engi- 
neering principles. The application of this methodology requires 
detailed characteristics of both the MOV and the hydraulic system 
in which it is installed. The valve characteristics for this analysis 
can be obtained by flow testing or from the valve manufacturer. 
Even though many valve users, valve manufacturers, and engineer- 
ing standards have recognized the importance of performing these 
analyses, none has provided a detailed procedure for doing so. 


33601 (NUREG/CP-0123, pp. 57-68) Operability testing of 
electrical motor operated vaives. Rak, T.A. (Portland General 
Electric, OR (United States)); Sweeney, L.F. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Reactor Regulation; American Society of Mechanical Engineers, 
New York, NY (United States). Board of Nuclear Codes and Stan- 
dards; EG and G Idaho, Inc., Idaho Falls, ID (United States). Jul 
1992. (EGG-2676;CONF-920732-: 2. Nuclear Regulatory Com- 
mission (NRC)/American Society of Mechanical Engineers (ASME) 
symposium on pump and valve testing, Washington, DC (United 
States), 21-23 Jul 1992). In Proceedings of the second NRC/ASME 
symposium on pump and valve testing. 598p. Source: OSTI; 
NTIS; INIS; GPO. 

OM-10 ‘In-Service Testing of Valves’ defines operational readi- 
ness as the ability of a motor operated valve (MOV) to perform its 
intended function. OM-10 confirms readiness through measurement 
of a single parameter, strike time. An MOV would be declared inop- 
erable only when the referenced stroke time has not been met. The 
retest interval under OM-10 guidelines is a function of the category 
of the valve’s service. MOV testing under the guidelines of NRC 
Generic Letter 89-10, ‘Safety-Related Motor Operated Valve Testing 
and Surveillance,’ has demonstrated that MOVs that are not capa- 
ble of performing their intended design function can meet OM-10 
operational readiness criteria. These experiences support the need 
for an alternative criteria that confirms operability based on param- 
eters directly defined by the intended design function. The OM-10 
method is an indirect test of operability using a single parameter 
and acceptance criterion. MOV operability testing requires direct 
measurement and acceptance criteria based on design require- 
ments. Such methods have been developed in response to Generic 
Letter 89-10; however, the recognition that these methods should 
supersede OM-10-based operability determinations is not generally 
accepted. This paper proposes a method of using parametric test- 
ing, based on design requirements, to determine MOV operability. 


33602 (NUREG/CP-0123, pp. 69-83) Tennessee Valley Au- 
thority motor-operated vaive methodology for design basis 
review and thrust calculations. Beltz, |.L. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Reactor Regulation; American Society of Mechanical Engineers, 
New York, NY (United States). Board of Nuclear Codes and Stan- 
dards; EG and G Idaho, Inc., Idaho Falls, ID (United States). Jul 
1992. (EGG-2676;CONF-920732-: 2. Nuclear Regulatory Com- 
mission (NRC)/American Society of Mechanical Engineers (ASME) 
symposium on pump and valve testing, Washington, DC (United 
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States), 21-23 Jul 1992). In Proceedings of the second NRC/ASME 
symposium on pump and valve testing. 598p. Source: OSTI; 
NTIS; INIS; GPO. 

The Tennessee Valley Authority (TVA) has developed a program 
plan to address the issues in the US Nuclear Regulatory Commis- 
sion’s Generic Letter 89-10 ‘Safety Related Motor-Operated Valve 
Testing and Surveillance.’ As part of the program, TVA has devel- 
oped standards for preparing design basis reviews and thrust 
calculations. These standards were developed by using applicable 
parts of the Nuclear Maintenance Application Center's (NMAC) 
document NP-6660-D, ‘Application Guide for Motor-Operated 
Valves in Nuclear Power Plants.’ TVA also used Seimens Nuclear 
Power Services as an engineering consultant in the preparation of 
its standards. The standard for determining thrust requirements 
contains equations, safety factors, and friction factors that were 
based on the best information available at the time the standard 
was written. TVA will review the actual test results obtained from 
testing at its Sequoyah and Browns Ferry plants and compare 
these results to calculated values to verify the equations and fac- 
tors and revise the calculation methodology where necessary. This 
paper discusses the standards that TVA uses and presents a com- 
parison of data from Sequoyah Nuclear Plant differential pressure 
testing with the values obtained using the calculation methodology. 
33603 (NUREG/CP-0123, pp. 87-93) Pump testing - Com- 
of factory vs. field test of centrifugal pumps. Fehiau, 
R. (BW/IP International, Inc., Richland, WA (United States)). Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Reactor Regulation; American Society of 
Mechanical Engineers, New York, NY (United States). Board of Nu- 
clear Codes and Standards; EG and G Idaho, Inc., idaho Falls, ID 
(United States). Jul 1992. (EGG—2676;CONF-920732-: 2. Nuclear 
Regulatory Commission (NRC)/American Society of Mechanical 
Engineers (ASME) sy jum on and valve testing, Wash- 
ington, DC (United States), 21-23 Jul 1992). In Proceedings of the 
second NRC/ASME symposium on pump and valve testing. 598p. 
Source: OSTI; NTIS; INIS; GPO. 

Testing of pumps in situ, i.e., as installed in a system, will typi- 
cally yield somewhat different performance results from the original 
manufacturer's factory test. This paper discusses some of the rea- 
sons for these variations. It shows that the factory test curves can 
be used for evaluation of initial acceptance tests but not for 
reference in normal inservice testing (IST). This is the basis for ref- 
erence values used in American Society of Mechanical Engineers 
(ASME) Section 11 specifications and the revised ASME Code 
1990. 


33604 (NUREG/CP-0123, pp. 95-114) Pump monitoring and 
analysis. Guy, K.R. Nuclear Regulatory Commission, Washington, 
DC (United States). Office of Nuclear Reactor Regulation; Ameri- 
can Society of Mechanical Engineers, New York, NY (United 
States). Board of Nuclear Codes and Standards; EG and G Idaho, 
Inc., Idaho Falls, ID (United States). Jul 1992. (EGG-2676;CONF- 
920732-: 2. Nuclear Regulatory Commission (NRC)/American 
Society of Mechanical Engineers (ASME) symposium on pump and 
valve testing, Washington, DC (United States), 21-23 Jul 1992). In 
Proceedings of the second NRC/ASME symposium on pump and 
valve testing. 598p. Source: OSTI; NTIS; INIS; GPO. 

The paper describes how to set up a periodic vibration monitor- 
ing program implemented with electronic data loggers. Acquired 
data will be analyzed and evaluated to determine pump condition. 
Periodic measuring frequency, reporting procedures, and condi- 
tions of mechanical components are discussed in detail based on 
the actual case study. 


33605 (NUREG/CP-0123, pp. 25-37) Load sensitive behav- 
lor in motor valves. Steele, R. (idaho National 
Engineering Lab., Idaho Falls (United States)); Russell, M.J.; De- 
Wall, K.G.; Watkins, J.C. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Reactor Regula- 
tion; American Society of Mechanical Engineers, New York, NY 
(United States). Board of Nuclear Codes and Standards; EG and G 
Idaho, Inc., Idaho Falls, ID (United States). Jul 1992. DOE Con- 
tract ACO7-761D01570. (EGG-2676;CONF-920732-: 2. Nuclear 
Regulatory Commission (NRC)/American Society of Mechanical 
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Engineers (ASME) symposium on pump and valve testing, Wash- 
ington, DC (United States), 21-23 Jul 1992). In Proceedings of the 
second NRC/ASME symposium on pump and valve testing. 598p. 
Source: OSTI; NTIS; INIS; GPO. 

Motor-operated valves (MOVs) that produce less thrust under 
flow and pressure loadings than under low-load conditions may be 
experiencing MOV load-sensitive behavior, a phenomenon more 
commonly known as the rate-of-loading effect. When this phenom- 
enon was first observed, it was thought to be produced by the 
response of the motor operator internals to the rate at which the 
operator was loaded. Recent testing at the Idaho National Engi- 
neering Laboratory (INEL) has shown that, while the response of 
operator internals might have a small effect, the first-order cause of 
this phenomenon is external to the operator. The authors have 
found that the stem factor, a measure of the conversion of torque 
to thrust in the MOV stem/stem-nut interface, changes depending 
on how the valve is loaded. If, during the running portion of the 
stroke, the valve is subjected to loads high enough to squeeze the 
grease out of the contact zone in the stem/stem-nut interface, the 
losses to friction at that interface will be higher at torque switch trip 
than they would be if the running load were small. These losses to 
friction reduce the efficiency of the conversion of torque to thrust. 
This loss of efficiency, represented as an increase in the stem fac- 
tor, is important in determining the available performance margin in 
a given MOV. (Margin is the difference between what is required to 
perform and how much is available to perform.) This paper docu- 
ments the authors’ analysis of MOV load-sensitive behavior, or the 
rate-of-loading effect. 


33606 (NUREG/CP-0123, pp. 115-127) Considerations for 
reference pump curves. Stockton, N.B. (idaho National Engineer- 
ing Lab., Idaho Falls (United States)). Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Reactor Regulation; American Society of Mechanical Engineers, 
New York, NY (United States). Board of Nuclear Codes and Stan- 
dards; EG and G Idaho, Inc., Idaho Falls, ID (United States). Jul 
1992. DOE Contract AC07-761ID01570. (EGG—2676;CONF- 
920732-: 2. Nuclear Regulatory Commission (NRC)/American 
Society of Mechanical Engineers (ASME) symposium on pump and 
valve testing, Washington, DC (United States), 21-23 Jul 1992). In 
Proceedings of the second NRC/ASME symposium on pump and 
valve testing. 598p. Source: OSTI; NTIS; INIS; GPO. 

This paper examines problems associated with inservice testing 
(IST) of pumps to assess their hydraulic performance using refer- 
ence pump curves to establish acceptance criteria. Safety-related 
pumps at nuclear power plants are tested under the American So- 
ciety of Mechanical Engineers (ASME) Boiler and Pressure Vessel 
Code (the Code), Section 11. The Code requires testing pumps at 
specific reference points of differential pressure or flow rate that 
can be readily duplicated during subsequent tests. There are many 
cases where test conditions cannot be duplicated. For some 
pumps, such as service water or component cooling pumps, the 
flow rate at any time depends on pliant conditions and the arrange- 
ment of multiple independent and constantly changing loads. 
System conditions cannot be controlled to duplicate a specific ref- 
erence value. In these cases, utilities frequently request to use 
pump curves for comparison of test data for acceptance. There is 
no prescribed method for developing a pump reference curve. The 
methods vary and may yield substantially different results. Some 
results are conservative when compared to the Code requirements; 
some are not. The errors associated with different curve testing 
techniques should be understood and controlled within reasonable 
bounds. Manufacturer's pump curves, in general, are not suffi- 
ciently accurate to use as reference pump curves for IST. Testing 
using reference curves generated with polynomial least squares fits 
over limited ranges of pump operation, cubic spline interpolation, or 
cubic spline least squares fits can provide a measure of pump 
hydraulic performance that is at least as accurate as the Code re- 
quired method. Regardless of the test method, error can be 
reduced by using more accurate instruments, by correcting for sys- 
tematic errors, by increasing the number of data points, and by 
taking repetitive measurements at each data point. 


33607 (NUREG/CP-0123, pp. 129-141) Computer-based 
pump inservice test program at San Onofre Nuclear Generating 
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Station. Herrera, V.M. Nuclear Regulatory Commission, Washing- 
ton, DC (United States). Office of Nuclear Reactor Regulation; 
American Society of Mechanical Engineers, New York, NY (United 
States). Board of Nuclear Codes and Standards; EG and G Idaho, 
Inc., Idaho Falls, ID (United States). Jul 1992. (EGG-2676;CONF- 
920732-: 2. Nuclear Regulatory Commission (NRC)/American 
Society of Mechanical Engineers (ASME) symposium on pump and 
valve testing, Washington, DC (United States), 21-23 Jul 1992). In 
Proceedings of the second NRC/ASME symposium on pump and 
valve testing. 598p. Source: OSTI; NTIS; INIS; GPO. 

Pump inservice test (IST) data is intended to provide documenta- 
tion of pressure boundary integrity and to assess operational 
readiness during its service life. In most cases, the official paper 
records of the final, single value test results are the only docu- 
ments retained. This ‘snapshot’ approach focuses on the immediate 
results and all but ignores evaluation of equipment condition 
trends. This system satisfies regulatory requirements and is of lim- 
ited usefulness for engineering analysis and equipment condition 
monitoring. The use of computers, in conjunction with specialized 
software and digital data collectors, to perform ISTs and archive 
data greatly enhances the information collected from these tests. In 
addition to improving both the quantity and quality of engineering 
data obtained, it drastically reduces the potential for human error. 


33608 (NUREG/CP-—0123, pp. 143-155) Pump testing In the 
nuclear : The comprehensive test and other consider- 
ations. Hoyle, T.F. (Washington Public Power Supply System, 
Richland (United States)). Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Nuclear Reactor Regulation; 
American Society of Mechanical Engineers, New York, NY (United 
States). Board of Nuclear Codes and Standards; EG and G Idaho, 
Inc., Idaho Falls, ID (United States). Jul 1992. (EGG-2676;CONF- 
920732-: 2. Nuclear Regulatory Commission (NRC)/American 
Society of Mechanical Engineers (ASME) symposium on pump and 
valve testing, Washington, DC (United States), 21-23 Jul 1992). In 
Proceedings of the second NRC/ASME symposium on pump and 
valve testing. 598p. Source: OSTI; NTIS; INIS; GPO. 

The American Society of Mechanical Engineers Operations and 
Maintenance Working Group on Pumps and Valves is working on a 
revision to their pump testing Code, ISTB-1990. This revision will 
change the basic philosophy of pump testing in the nuclear indus- 
try. Currently, all pumps are required to be tested quarterly, except 
those installed in dry sumps. In the future standby pumps will re- 
ceive only a start test quarterly to ensure the pump comes up to 
speed and pressure or flow. Then, on a biennial basis all pumps 
would receive a more extensive test. This comprehensive test 
would require high accuracy test gauges to be used, and the 
pumps would be required to be tested near pump design flow. 
Testing on minimum flow loops would not be permitted except in 
rare cases. Additionally. during the comprehensive test, measure- 
ments of vibration, flow, and pressure would all be taken. The 
OM-6 standard (ISTB Code) will also require that reference values 
of flow rate and differential pressure be taken at several points 
instead of just one point, which is current practice. The compre- 
hensive test is just one step in ensuring the adequacy of pump 
testing in the nuclear industry. This paper also addresses other 
concerns and makes recommendations for increased quality of 
testing of certain critical pumps and recommendations for less 
stringent or no tests on less critical pumps. 


33609 


(NUREG/CP-0123, pp. 159-168) Test quality. Hartley, 
R.S. (Idaho National Engineering Lab., Idaho Falls (United States)); 
Keller, A.E. Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Reactor Regulation; American 
Society of Mechanical Engineers, New York, NY (United States). 
Board of Nuclear Codes and Standards; EG and G Idaho, Inc., 
Idaho Falls, ID (United States). Jul 1992. DOE Contract AC07- 


761D01570. (EGG-2676;CONF-920732-: 2. Nuclear Regulatory 
Commission (NRC)/American Society of Mechanical Engineers 
(ASME) symposium on pump and vaive testing, Washington, DC 
(United States), 21-23 Jul 1992). In Proceedings of the second 
NRC/ASME symposium on pump and valve testing. 598p. Source: 
OSTI; NTIS; INIS; GPO. 





Inservice testing of safety-related components at nuclear power 
plants is performed under the American Society of Mechanical En- 
gineers Boiler and Pressure Vessel Code (the Code). Subsections 
IWP and IWV of Section 11 of the Code state test method and fre- 
quency requirements for pumps and valves, respectively. Tests vary 
greatly in quality and frequency. This paper explores the concept 
of test quality and its relationship with operational readiness and 
preventive maintenance. This paper also considers the frequencies 
of component testing. Test quality is related to a test's ability to de- 
tect degradation that can cause component failure. The quality of 
the test depends on several factors, including specific parameters 
measured, system or component conditions, and instrument accu- 
racy. The quality of some currently required tests for check valves, 
motor-operated valves, and pumps is also discussed. Suggestions 
are made to improve test quality by measuring different parame- 
ters, testing valves under load, and testing positive displacement 
pumps at high pressure and centrifugal pumps at high flow rate 
conditions. These suggestions can help to improve the level of as- 
surance of component operational readiness gained from testing. 


33610 (NUREG/CP-0123, pp. 181) Toeing the line - Meeting 
minimum compliance regulations. Shuster, G. Nuclear Regula- 
tory Commission, Washington, DC (United States). Office of 
Nuclear Reactor Regulation; American Society of Mechanical Engi- 
neers, New York, NY (United States). Board of Nuclear Codes and 
Standards; EG and G Idaho, Inc., idaho Falls, ID (United States). 
Jul 1992. (EGG-2676;CONF-920732-: 2. Nuclear Regulatory 
Commission (NRC)/American Society of Mechanical Engineers 
(ASME) symposium on pump and valve testing, Washington, DC 
(United States), 21-23 Jul 1992). In Proceedings of the second 
NRC/ASME symposium on pump and valve testing. 598p. Source: 
OSTI; NTIS; INIS; GPO. 

This paper discusses the history of pump and valve testing regu- 
lation in the United States and identifies the result of decades of 
testing under those rules. While the current regulations for pump 
and valve testing under O and M rules are an improvement over 
the previous Section 11 requirements, there is an essential need 
for a regulatory distinction between licensees that meet minimum 
compliance with current rules and licensees that exceed the re- 
quirements of existing regulation. In addition, case histories of 
problems in pump and valve testing under the current set of rules 
are presented. Only the abstract was published. 


33611 (NUREG/CP-0123, pp. 183-189) Reviews of ASME 
Section XI pump and vaive relief requests post Generic Letter 
89-04. DiBiasio, A. (Brookhaven National Lab., Upton, NY (United 
States)). Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Reactor Regulation; American Society of 
Mechanical Engineers, New York, NY (United States). Board of Nu- 
clear Codes and Standards; EG and G Idaho, Inc., idaho Falls, ID 
(United States). Jul 1992. (EGG-2676;CONF-920732-: 2. Nuclear 
Regulatory Commission (NRC)/American Society of Mechanical 
Engineers (ASME) symposium on pump and valve testing, Wash- 
ington, DC (United States), 21-23 Jul 1992). In Proceedings of the 
second NRC/ASME symposium on pump and valve testing. 598p. 
Source: OSTI; NTIS; INIS; GPO. 

This paper presents a discussion of American Society of Me- 
chanical Engineers (ASME) Section 11 Pump and Valve Inservice 
Testing relief request reviews by the US Nuclear Regulatory Com- 
mission (NRC) and their contractors. Topics discussed include the 
scope of NRC reviews in Technical Evaluation Reports and Safety 
Evaluations, including the basis for granting relief requests, the sta- 
tus of relief requests in Inservice Testing (IST) Program updates, 
and the Generic Letter 89-04 approval process; and the level of 
technical detail required in submitted programs. This presentation 
is based on the experiences of Brookhaven National Laboratory in 


reviewing IST Programs for the Mechanical Engineering Branch of 
the NRC. 


33612 (NUREG/CP-0123, pp. 191-196) A critical review of 
valve categories. Sage, L. (Illinois Dept. of Nuclear Safety, Spring- 
field (United States)). Nuclear Regulatory Commission, Washington, 
DC (United States). Office of Nuclear Reactor Regulation; Ameri- 
can Society of Mechanical Engineers, New York, NY (United 
States). Board of Nuclear Codes and Standards; EG and G Idaho, 
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Inc., Idaho Falls, ID (United States). Jul 1992. (EGG-—2676;CONF- 
920732-: 2. Nuclear Regulatory Commission (NRC)/American 
Society of Mechanical Engineers (ASME) symposium on pump and 
valve testing, Washington, DC (United States), 21-23 Jul 1992). In 
Proceedings of the second NRC/ASME jum on pump and 
valve testing. 598p. Source: OSTI; NTIS; INIS; GPO. 

From the first publication of Subsection IWV in the summer 1973 
Addenda of Section 11 to the present Subsection ISTC in the Op- 
eration and Maintenance code, there has been a requirement to 
categorize the valves included in the inservice testing (IST) pro- 
gram. The only major changes in all this time have been the 
deletion of Category E and the addition of ‘passive’ valves. Either 
the Code Committee got valve categories ‘right’ the first time or 
they are long overdue for a change. This paper reviews the current 
valve categories in the light of almost 20 years of IST program im- 
plementation. The paper explores the logic behind the current 
categories; examines how the valve categories are currently imple- 
mented, including some anomalies; and presents finally, some 
conclusions and recommendations for changes to be made. 


33613 (NUREG/CP-0123, pp. 199-205) Recent solenoid- 
oe vaive experiences involving maintenance and testing 

Omstein, H.L. (Nuclear Regulatory Commission, 
sear De (United States)). Nuclear Commission, 
Washington, DC (United States). Office of Nuclear Reactor Regula- 
tion; American Society of Mechanical Engineers, New York, NY 
(United States). Board of Nuclear Codes and Standards; EG and G 
Idaho, Inc., Idaho Falls, ID (United States). Jul 1992. (EGG-— 
2676;CONF-920732-: 2. Nuclear Commission 
(NRC)/American Society of Mechanical Engineers (ASME) sympo- 
sium on pump and valve testing, Washington, DC (United States), 
21-23 Jul 1992). In Proceedings of the second NRC/ASME sympo- 
sium on pump and valve testing. 598p. Source: OSTI; NTIS; INIS; 
GPO. 

The paper presents recent solenoid operated valve operating ex- 
perience. It describes common-mode failures at the Salem Unit 2 
and Peach Bottom Units 2 and 3 plants. At the Salem plant, a 
catastrophic failure of turbine equipment resulted in an outage of 
about 6 months. The Peach Bottom event involved repetitive fail- 
ures of safety systems with a shorter outage. The lessons learned 
from both events are that prudent preventive maintenance and 
surveillance testing are needed to enhance safe economic plant 
operation. 


33614 (NUREG/CP-0123, pp. 169-179) Guidelines docu- 
ment for inservice testing programs. Ransom, C.B. (idaho 
National Engineering Lab., Idaho Falls (United States)); Campbell, 
P. Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Reactor Regulation; American Society of 
Mechanical Engineers, New York, NY (United States). Board of Nu- 
clear Codes and Standards; EG and G Idaho, Inc., Idaho Falls, ID 
(United States). Jul 1992. DOE Contract ACO7-761D01570. (EGG— 
2676;CONF-920732-: 2. Nuclear Regulatory Commission 
(NRC)/American Society of Mechanical Engineers (ASME) sympo- 
sium on pump and valve testing, Washington, DC (United States), 
21-23 Jul 1992). In Proceedings of the second NRC/ASME sympo- 
sium on pump and valve testing. 598p. Source: OSTI; NTIS; INIS; 
GPO. 


Prior to Generic Letter (GL) 89-04, ‘Guidance on Developing Ac- 
ceptable Inservice Testing Programs,’ the US Nuclear Regulatory 
Commission (NRC) reviewed inservice testing (IST) programs ex- 
tensively. The reviewers attempted to verify that all applicable 
components were part of the program and that the testing estab- 
lished for the components met the Code requirements. This 
resulted in long review periods and contributed to a large backlog 
of programs without safety evaluations. Meetings with licensees 
were routine elements of the review, allowing for discussion on the 
content of the programs. This paper discusses the development of 
the IST programs guidelines and provides a description of the 
guidelines document IST topics. 


33615 es pp. 207-209) Use of ultrasonics 
and in measurement of solenoid vaive stroke time at 
Hope Creek generating station. Ondish, J.M. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Reactor Regulation; American Society of Mechanical Engineers, 
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New York, NY (United States). Board of Nuclear Codes and Stan- 
dards; EG and G Idaho, Inc., Idaho Falls, ID (United States). Jul 
1992. (EGG-2676;CONF-920732-: 2. Nuclear Regulatory Com- 
— (NRC)/American Society of Mechanical Engineers (ASME) 

jum on pump and vaive testing, Washington, DC (United 
States), 21-23 Jul 1992). In Proceedings of the second NRC/ASME 
symposium on pump and valve testing. 598p. Source: OSTI; 
NTIS; INIS; GPO. 

All light water reactors in the United States use solenoid valves 
in some safety related application. Many of these applications are 
classified as Category A or B under Section 11, IWV-3400, of the 
American Society of Mechanical Engineers Code. The require- 
ments contained in IWV-3413(b) present a problem when valves 
with stroke times of < 2 seconds (rapid-acting) are tested. Conven- 
tional stop watches are difficult to use when measuring these 
values. The physical configuration of the valves is such that they 
are completely enclosed and possess no electrical or mechanical 
position indication system. Exploration with various techniques re- 
sulted in the selection of a technique that is non-intrusive, capable 
of detecting movement in hundredths of a second, and provides 
hard-copy results in graphic and tabular format. 


33616 (NUREG/CP-0123, pp. 211-233) Inservice dlagnos- 
tles for solenoid valves. Kryter, R.C. (Oak Ridge 
National Lab., TN (United States)); Farmer, W.S. Nuclear Regula- 
tory Commission, Washington, DC (United States). Office of 
Nuclear Reactor Regulation; American Society of Mechanical Engi- 
neers, New York, NY (United States). Board of Nuclear Codes and 
Standards; EG and G Idaho, Inc., Idaho Falls, ID (United States). 
Jul 1992. DOE Contract AC05-840R21400. (EGG-—2676;CONF- 
920732-: 2. Nuclear Regulatory Commission (NRC)/American 
Society of Mechanical Engineers (ASME) symposium on pump and 
valve testing, Washington, DC (United States), 21-23 Jul 1992). In 
Proceedings of the second NRC/ASME jum on pump and 


valve testing. 598p. Source: OSTI; NTIS; INIS; GPO. 
Solenoid-operated valves (SOVs) were studied at Oak Ridge 
National Laboratory as part of the USNRC Nuclear Plant Aging Re- 


search (NPAR) Program. The primary objective of the study was to 
identify, evaluate, and recommend methods for inspection, surveil- 
lance, monitoring, and maintenance of SOVs that can help ensure 
their operational readiness-that is, their ability to perform required 
safety functions under all anticipated operating conditions, since 
failure of one of these small and relatively inexpensive devices 
could have serious consequences under certain circumstances. An 
earlier (Phase 1) NPAR program study described SOV failure 
modes and causes and identified measurable parameters thought 
to be linked to the progression of ever-present degradation mecha- 
nisms that may ultimately result in functional failure of the valve. 
Using this earlier work as a guide, the present (Phase 2) study fo- 
cused on devising and then demonstrating the effectiveness of 
techniques and equipment with which to measure performance pa- 
rameters that show promise for detecting the presence and 
trending the progress of such degradations before they reach a 
critical stage. Intrusive techniques requiring the addition of mag- 
netic or acoustic sensors or the application of special test signals 
were investigated briefly, but major emphasis was placed on the 
examination of condition-indicating techniques that can be applied 
with minimal cost and impact on plant operation. Experimental re- 
sults are presented that demonstrate the technical feasibility and 
practicality of the monitoring techniques assessed in the study, and 
recommendations for further work are provided. 


33617 (NUREG/CP-0123, pp. 235-236) Toledo Edison pro- 
gram and diagnostic experience with pneumatic operated 
valves. Hayes, J.H. (Toledo Edison, OH (United States)). Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Reactor Regulation; American Society of Mechanical Engi- 
neers, New York, NY (United States). Board of Nuclear Codes and 
Standards; EG and G idaho, Inc., Idaho Falls, ID (United States). 
Jul 1992. (EGG-—2676;CONF-920732-: 2. Nuclear Regulatory 
Commission (NRC)/American Society of Mechanical Engineers 
(ASME) symposium on pump and valve testing, Washington, DC 
(United States), 21-23 Jul 1992). In Proceedings of the second 
NRC/ASME symposium on pump and valve testing. 598p. Source: 
OSTI; NTIS; INIS; GPO. 
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The key elements to establishing and maintaining a successful 
air-operated (pneumatic) valve testing program are management 
commitment, plant personnel support, and adequate procedures. 
Additionally, the program is most effective if as much of the testing, 
corrective maintenance, and preventive maintenance as 
be performed during power operations. This prevents these activi- 
ties from being critical path during outages. The topics of the paper 
include program elements, program history, short-term actions, 
long-term actions, establishing a valve group to provide a uniform 
approach to all issues related to valves, and uses of diagnostic 
testing. 


33618 (NUREG/CP-0123, pp. 237-252) An Integral part of 
an Integrated preventive maintenance program. Ferguson, B.J. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Reactor Regulation; American Society of 
Mechanical Engineers, New York, NY (United States). Board of Nu- 
clear Codes and Standards; EG and G Idaho, Inc., idaho Falls, ID 
(United States). Jul 1992. (EGG-—2676;CONF-920732-: 2. Nuclear 
Regulatory Commission (NRC)/American Society of Mechanical 
Engineers (ASME) symposium on pump and valve testing, Wash- 
ington, DC (United States), 21-23 Jul 1992). In P, ings of the 
second NRC/ASME symposium on pump and valve testing. 598p. 
Source: OSTI; NTIS; INIS; GPO. 

This paper outlines the evolution of the Integrated Preventive 
Maintenance Program from the Reliability Centered Maintenance 
pilot program at Bruce Nuclear Generating Station (NGS) ‘A.’ The 
Integrated Preventive Maintenance Program provides the means 
for taking control of the Bruce NGS ‘A’ Preventive Maintenance 
Program. In addition, the development of the Bruce NGS ‘A’ Air- 
Operated Valve Preventive Maintenance is reviewed. 


33619 (NUREG/CP-—0123, pp. 255-265) The future of inser- 
vice testing pump and valve programs at nuclear power 
facilities. Doiney, G.M. (Gulf States Utilities, Beaumont, TX 
(United States)). Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Reactor Regulation; American 
Society of Mechanical Engineers, New York, NY (United States). 
Board of Nuclear Codes and Standards; EG and G Idaho, Inc., 
Idaho Falls, ID (United States). Jul 1992. (EGG-2676;CONF- 
920732-: 2. Nuclear Regulatory Commission (NRC)/American 
Society of Mechanical Engineers (ASME) symposium on pump and 
valve testing, Washington, DC (United States), 21-23 Jul 1992). In 
Proceedings of the second NRC/ASME symposium on pump and 
valve testing. 598p. Source: OSTI; NTIS; INIS; GPO. 

The American Association of Mechanical Engineers/American In- 
stitute of Standards Operation and Maintenance (OM) Standards 
and Guidelines that were developed over the last 12 years are now 
the Code for Operation and Maintenance of Nuclear Power Plants, 
ASME OM Code-1990. This new code provides the rules and re- 
quirements for inservice testing of components in light water cooled 
nuclear power plants. This Code, when adopted by the Nuclear 
Regulatory Commission, will replace the existing ASME Section 11, 
Subsections IWP and IWV, as well as OM-1987, Parts 6 and 10. 
This paper provides insight and background for nuclear power 
plants that are preparing future inservice testing (IST) program 
plans. 


33620 (NUREG/CP-0123, pp. 267) Inservice testing bases 
program. Constance, D.P.; Justice, W.L.; Smith, R.S. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Reactor Regulation; American Society of Mechanical Engi- 
neers, New York, NY (United States). Board of Nuclear Codes and 
Standards; EG and G Idaho, Inc., Idaho Falls, ID (United States). 
Jul 1992. (EGG-2676;CONF-920732-: 2. Nuclear Regulatory 
Commission (NRC)/American Society of Mechanical Engineers 
(ASME) symposium on pump and valve testing, Washington, DC 
(United States), 21-23 Jul 1992). In Proceedings of the second 
NRC/ASME symposium on pump and valve testing. 598p. Source: 
OSTI; NTIS; INIS; GPO. 

Inservice testing (IST) programs generally address those compo- 
nents necessary for safe operation as specified in Subsections 
IWP-1100 and IWV-1100 of Section 11 (American Society of Me- 
chanical Engineers Boiler and Pressure Vessel Code) and Position 
11 of the US Nuclear Regulatory Commission Generic Letter 89- 
04. Program tables, generated manually or from computer 





databases, are frequently used to describe those components and 
testing requirements contained in IST programs. Table entries are 
usually derived from review of system drawings, accident analysis, 
and other technical documents; however, the bases for such 
entries are not always documented. Because IST programs are dy- 
namic, the continual evaluation of program entries may be inhibited 
if bases for program entries are unclear. When IST programs have 
been developed by architect-engineers, nuclear steam supply sys- 
tem suppliers, or other contractors, the bases for IST program 
contents become even more nebulous to the program users. The 
presentation provides a discussion of IST bases programs used by 
Entergy Operations’ four nuclear plants, and the benefits derived 
from their use. 


33621 (NUREG/CP-0123, pp. 269) An update to inplace 
testing of safety/relief valves utilizing lift assist technology. 
Heorman, K.R. (NUTECH Engineers, San Jose, CA (United 
States)). Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Reactor Regulation; American Society of 
Mechanical Engineers, New York, NY (United States). Board of Nu- 
clear Codes and Standards; EG and G Idaho, Inc., Idaho Falls, ID 
(United States). Jul 1992. (EGG-2676;CONF-920732-: 2. Nuclear 
Regulatory Commission (NRC)/American Society of Mechanical 
Engineers (ASME) symposium on pump and valve testing, Wash- 
ington, DC (United States), 21-23 Jul 1992). In Proceedings of the 
second NRC/ASME symposium on pump and valve testing. 598p. 
Source: OSTI; NTIS; INIS; GPO. 

Inplace testing of safety and relief vaives with lift-assist devices 
has received mixed reviews from nuclear power pliant testing per- 
sonnel. While many plants use the technology, most limit its use to 
testing main steam safety valves (even though both OM-1-1981 
and PTC 25.3-1976 allow its use for several different service appii- 
cations). Test coordinator concerns regarding the technology range 
from lift set point accuracy and repeatability to the quality of the 
test result output. In addition, OM-1-1981 and PTC 25.3-1976 differ 
in their approach to the technology. The reasons for the differences 
between PTC 25.3-1976 and OM-1-1981 are discussed along with 
additional considerations applicable to the use of the technology in 
testing liquid service valves. This paper shows that lift assist tech- 
nology is capable of determining lift set points within the accuracy 
requirements of OM-1 and PTC 285.3. It also demonstrates that the 
technology should not be limited to compressible service systems. 
Also, improvements in test repeatability and output quality are dis- 
cussed as a function of the assist device design used and valve 
characteristics. Lift assist testing is often preferred over inplace 
testing that uses direct system pressure. It is often more cost effi- 
cient than bench testing because it does not require removal of 
critical systems from service and transportation of components. 
Also, duplicating system temperatures and other environmental fac- 
tors is not an issue during inplace testing. Valve testing that once 
required an outage and maintenance period can now be conducted 
prior to such periods. This approach minimizes the possibility of 
failures becoming critical path limiting items. 


33622 (NUREG/CP-0123, pp. 271-278) Alternative method 
for full flow stroke testing of safety injection tank check 
valves at Fort Calhoun Nuclear Station. Bloyd, C.N. (Omaha 
Public Power District, NE (United States)). Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Reactor Regulation; American Society of Mechanical Engineers, 
New York, NY (United States). Board of Nuclear Codes and Stan- 
dards; EG and G Idaho, Inc., Idaho Falls, ID (United States). Jul 
1992. (EGG-2676;CONF-920732-: 2. Nuclear Regulatory Com- 
mission (NRC)/American Society of Mechanical Engineers (ASME) 
symposium on pump and valve testing, Washington, DC (United 
States), 21-23 Jul 1992). In Proceedings of the second NRC/ASME 
symposium on pump and valve testing. 598p. Source: OST; 
NTIS; INIS; GPO. 

This paper presents the evolution that led to the use of a re- 
duced pressure safety injection tank (SIT) dump as the preferred 
test method for full-stroke testing the SIT check valves at Fort 
Calhoun Station. This discussion includes the following: (1) An in- 
terpretation of the Code requirements for full-stroke testing of 
check valves, (2) problems encountered with various test methods, 
(3) the analysis technique used to relate the reduced-pressure flow 
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test results to safety analysis flow requirements, (4) a description 
of the test method and results to date, and (5) summary of 
resource expenditures while evaluating the test methods. Fort Cal- 
houn Station found that a reduced-pressure SIT dump was the 
most cost-effective method of SIT chock valve testing that would 
yield credible test results. 


33623 (NUREG/CP-0123, pp. 279-294) Recommendations 
on frequently encountered relief requests. Hartley, R.S. (idaho 
National Engineering Lab., Idaho Falls (United States)); Ransom, 
C.B. Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Reactor Regulation; American Society of 
Mechanical Engineers, New York, NY (United States). Board of Nu- 
clear Codes and Standards; EG and G Idaho, Inc., idaho Falls, ID 
(United States). Jul 1992. DOE Contract AC07-761D01570. (EGG— 
2676;CONF-920732-: 2. Nuclear Regulatory Commission 


(NRC)/American Society of Mechanical Engineers (ASME) sympo- 
sium on pump and vaive testing, Washington, DC (United States), 
21-23 Jul 1992). In Proceedings of the second NRC/ASME sympo- 
sium on pump and vaive testing. 598p. Source: OSTI; NTIS; INIS; 
GPO. 


This paper is based on the review of a large database of re- 
quests for relief from inservice testing (IST) requirements for 
pumps and valves. From the review, the paper identifies areas 
where enhancements to either the relief request process or the ap- 
plicable test codes can improve IST of pumps and valves. Certain 
types of requests occur frequently. The paper examines some 
frequent requests and considers possible changes to the require- 
ments to determine if the frequent requests can be eliminated. 
Recommended changes and their bases are discussed. IST of 
safety-related pumps and valves at commercial nuclear power 
plants is done according to the American Society of Mechanical 
Engineers (ASME) Boiler and Pressure Vessel Code (the Code), 
Section 11. Because of the design and function of some safety 
systems in nuclear plants, performing Code testing of certain 
pumps and valves is impractical or a hardship without a compen- 
sating increase in the level of safety. Deviations from the Code are 
allowed by law, as reviewed and by the United States 
Nuclear Regulatory Commission (NRC), through the relief request 
process. Because of similarities in plant design and system func- 
tion, many problems encountered in testing components are similar 
from plant to plant. Likewise, there are often common problems as- 
sociated with test methods or equipment. Therefore, many relief 
requests received by the NRC from various plants are similar. 
Identifying and addressing the root causes for these common re- 
quests will greatly improve IST. 


33624 (NUREG/CP-0123, pp. 297-305) Lessons learned 
from validation testing of diagnostic systems for motor- 

valves. DeWall, K.G. (idaho National Engineering Lab., 
Idaho Falls (United States)); Steele, R. Jr.; Watkins, J.C. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Reactor Regulation; American Society of Mechanical Engi- 
neers, New York, NY (United States). Board of Nuclear Codes and 
Standards; EG and G Idaho, Inc., Idaho Falls, ID (United States). 
Jul 1992. DOE Contract AC07-761D01570. (EGG-2676;CONF- 
920732-: 2. Nuclear Regulatory Commission (NRC)/American 
Society of Mechanical Engineers (ASME) symposium on pump and 
valve testing, Washington, DC (United States), 21-23 Jul 1992). In 
Proceedings of the second NRC/ASME symposium on pump and 
valve testing. 598p. Source: OSTI; NTIS; INIS; GPO. 

Nuclear power pliant utilities are responding to Generic Letter 
89-10 and Generic Issue 87 by accelerating efforts to perform diag- 
nostic in-plant testing of motor-operated valves (MOVs). Various 
vendors are developing diagnostic equipment for such testing and 
supplying it to the utilities. During the spring of 1991, the Idaho Na- 
tional Engineering Laboratory participated, at the request of the 
MOV Users Group and most of the vendors of MOV diagnostic 
equipment, in a test program to demonstrate the vendors’ ability to 
meet their stated accuracy claims. Among other things, the pro- 
gram served to document the vendors’ accuracy claims in a single 
report for easy reference, and it allowed the vendors to check their 
claims on a calibrated test device and revise them if necessary. 
This paper presents an overview of the lessons learned during the 
test program, including calibration and zeroing instruments, data 
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sample rates, the conversion of spring pack displacement (or 
force) to stem torque, the conversion of stem torque to stem thrust, 
and error margins. 


33625 (NUREG/CP-0123, pp. 307-319) Diagnosing MOV 
problems using comperative trace analysis. Leon, R.L. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Reactor Regulation; American Society of Mechanical Engi- 
neers, New York, NY (United States). Board of Nuclear Codes and 
Standards; EG and G Idaho, Inc., idaho Falls, ID (United States). 
Jul 1992. (EGG-—2676;CONF-920732—-: 2. Nuclear Regulatory 
Commission (NRC)/American Society of Mechanical Engineers 
(ASME) symposium on pump and valve testing, Washington, DC 
(United States), 21-23 Jul 1992). In Proceedings of the second 
NRC/ASME symposium on pump and valve testing. 598p. Source: 
OSTI; NTIS; INIS; GPO. 

The paper presents the concept of comparative trace analysis 
and shows it to be very effective in diagnosing motor operated 
valve (MOV) problems. Comparative trace analysis is simply the 
process of interpreting simultaneously gathered traces, each pre- 
senting a different perspective on the same series of events. The 
opening and closing of a motor operated vaive is such a series of 
events. The simultaneous traces are obtained using Liberty Tech- 
nologies’ Vaive Operation Test and Evaluation System (VOTES)®. 
The traces include stem thrust, motor current, motor power factor, 
motor power, switch actuations, vibration in three different fre- 
quency bands, spring pack displacement, and spring pack force. 
Spare and auxiliary channels enable additional key parameters to 
be measured, such as differential pressure and stem displacement. 
Though not specifically illustrated in this paper, the VOTES system 
also provides for FFT analysis on all traces except switches. 


33626 (NUREG/CP--0123, pp. 321-336) Using torque switch 
settings and spring pack characteristics to determine actuator 
output torques. Black, B.R. Nuclear Ragednieny Commission, 
Washington, DC (United States). Office of Nuclear Reactor Regula- 
tion; American Society of Mechanical Engineers, New York, NY 
(United States). Board of Nuclear Codes and Standards; EG and G 
Idaho, Inc., Idaho Falls, ID (United States). Jul 1992. (EGG— 
2676;CONF-920732—: 2. Nuclear Regulatory Commission 
(NRC)/American Society of Mechanical Engineers (ASME) sympo- 
sium on pump and valve testing, Washington, DC (United States), 
21-23 Jul 1992). In Proceedings of the second NRC/ASME sympo- 
sium on pump and valve testing. 598p. Source: OSTI; NTIS; INIS; 
GPO. 


Actuator output torque of motor operated valves is often a per- 
formance parameter of interest. It is not always possible to directly 
measure this torque. Torque spring pack deflection directly reflects 
actuator output torque and can be directly measured on most actu- 
ators. The torque spring pack may be removed from the actuator 
and tested to determine its unique force-deflection relationship. Or, 
a representative force-deflection relationship for the particular 
spring pack model may be available. With either relationship, mea- 
surements of torque spring pack deflection may then be correlated 
to corresponding forces. If the effective length of the moment arm 
within the actuator is known, actuator output torque can then be 
determined. The output torque is simply the product of the effective 
moment arm length and the spring pack force. This paper presents 
the reliability of this technique as indicated by testing. TU Electric 
is evaluating this technique for potential use in the future. Results 
presented in this paper should be considered preliminary. Applica- 
bility of these results may be limited to actuators and their 
components in a condition similar to those for which test data have 
been examined. 


33627 (NUREG/CP-0123, pp. 337-347) Special considera- 
tions for testing rising rotating stem MOVs. Moffa, A. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Reactor Regulation; American Society of Mechanical Engi- 
neers, New York, NY (United States). Board of Nuclear Codes and 
Standards; EG and G idaho, Inc., Idaho Falls, ID (United States). 
Jul 1992. (EGG-2676;CONF-920732-: 2. Nuclear Regulatory 
Commission (NRC)/American Society of Mechanical Engineers 
(ASME) symposium on pump and valve testing, Washington, DC 
(United States), 21-23 Jul 1992). In Proceedings of the second 
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NRC/ASME symposium on pump and valve testing. 598p. Source: 
OSTI; NTIS; INIS; GPO. 

Rising stem gate and globe valves have one plane of motion: 
linear. The stem is either pushed or pulled into position. For rising 
and rotating stems however, there are two planes of motion: linear 
and rotational. The stem is twisted in addition to being pushed or 
pulled into position. Typical motor operated valve (MOV) sizing 
equations account only for the linear requirements of the valve to 
open or close. Theoretical calculations performed for a 
two-dimensional system predict that in the running load region, ro- 
tational torque requirements far exceed the linear requirements. To 
validate the theoretical model, torque testing of rising rotating stem 
valves was preformed, using Liberty Technologies Valve Operation 
Test and Evaluation System (VOTES). Theoretical and empirical 
data have produced a new perspective for operational require- 
ments and a guideline for testing rising rotating stem valves. 


33628 j§ (NUREG/CP-0123, pp. 377-387) Assessment of valve 
actuator motor rotor degradation by Fourier of cur- 
rent waveform. Kueck, J.D.; Criscoe, J.C.; Burstein, N.M. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Reactor Regulation; American Society of Mechanical Engi- 
neers, New York, NY (United States). Board of Nuclear Codes and 
Standards; EG and G idaho, Inc., Idaho Falls, ID (United States). 
Jul 1992. (EGG-—2676;CONF-920732-: 2. Nuclear Regulatory 
Commission (NRC)/American Society of Mechanical Engineers 
(ASME) symposium on pump and valve testing, Washington, DC 
(United States), 21-23 Jul 1992). In Proceedings of the second 
NRC/ASME symposium on pump and valve testing. 598p. Source: 
OSTI; NTIS; INIS; GPO. 

This paper presents a test report of a motor diagnostic system 
that uses Fourier Analysis of the motor current waveform to detect 
broken rotor bars in the motor or defects in the driven equipment. 
The test was conducted on a valve actuator motor driving a valve 
actuator that was in turn driving a dynamometer to measure the 
actuator torque output. The motor was gradually degraded by open 
circuiting rotor bars. The test confirmed the efficacy of the wave- 
form analysis method for assessing motor rotor degradation and 
also provided data regarding the change in waveform characteristic 
as motor rotors are gradually degraded to failure. 


33629 (NUREG/CP-0123, pp. 389-395) Nonintrusive testing 
of check valves. Eissenberg, D.M.; Endicott, R. Nuclear Regula- 
tory Commission, Washington, DC (United States). Office of 
Nuclear Reactor Regulation; American Society of Mechanical Engi- 
neers, New York, NY (United States). Board of Nuclear Codes and 
Standards; EG and G Idaho, Inc., idaho Falls, ID (United States). 
Jul 1992. (EGG-2676;CONF-920732-: 2. Nuclear Regulatory 
Commission (NRC)/American Society of Mechanical Engineers 
(ASME) symposium on pump and valve testing, Washington, DC 
(United States), 21-23 Jul 1992). In Proceedings of the second 
NRC/ASME symposium on pump and valve testing. 598p. Source: 
OSTI; NTIS; INIS; GPO. 

This paper describes techniques for nonintrusive testing of check 
valves using permanent magnet and alternating current and sum- 
marizes the status of Public Service Electric and Gas Company of 
New Jersey's program with Valvision, Inc. The topics of the paper 
include testing objectives, selection of techniques, description of 
techniques, application to inservice testing, application to degrada- 
tion monitoring, and status and limitations of the techniques. 


33630 (NUREG/CP-0123, pp. 397-400) Toledo Edison re- 
view of thermographic analysis of valve operations. Black, J.E. 
Jr. (Toledo Edison Co., OH (United States)). Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Reactor Regulation; American Society of Mechanical Engineers, 
New York, NY (United States). Board of Nuclear Codes and Stan- 
dards; EG and G Idaho, Inc., Idaho Falls, ID (United States). Jul 
1992. (EGG-2676;CONF-920732—: 2. Nuclear Regulatory Com- 
mission (NRC)/American Society of Mechanical Engineers (ASME) 
symposium on pump and valve testing, Washington, DC (United 
States), 21-23 Jul 1992). In Proceedings of the second NRC/ASME 
symposium on pump and valve testing. 598p. Source: OSTI; 
NTIS; INIS; GPO. 

Davis-Besse began using infrared thermography to inspect elec- 
trical equipment in 1987 and currently has a well established 





Predictive Maintenance (PDM) program for electrical equipment. 
Additionally, Davis-Besse has used infrared thermography on a 
periodic, as applicable, basis to augment other existing PDM pro- 
grams for valve reliability and thermal performance since late 1989. 
This paper will discuss those initial applications to detect valve po- 
sitions in the component cooling water (CCW) system and steam 
trap bypass valves. It will also discuss recent attempts to acquire 
thermographic baseline data on the pressurizer safety relief valves. 
These data were acquired in an attempt to obtain actual thermal 
gradients across the valves. This may permit actual plant condi- 
tions to be recreated in lab testing. The purpose of the paper is to 
identify possible economic and safety benefits that can result from 
applying infrared thermography to valve applications. The paper 
should also enhance the interest to promote further application, de- 
velopment, and sharing of information on this topic. 


33631 (NUREG/CP-0123, pp. 401-410) Live-loading im- 
provements. Aikin, J.A. (Atomic Energy of Canada Ltd., Chalk 
River, Ontario (Canada)). Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Nuclear Reactor Regulation; 
American Society of Mechanical Engineers, New York, NY (United 
States). Board of Nuclear Codes and Standards; EG and G Idaho, 
Inc., Idaho Falls, ID (United States). Jul 1992. (EGG-2676;CONF- 
920732-: 2. Nuclear Regulatory Commission (NRC)/American 
Society of Mechanical Engineers (ASME) symposium on pump and 
valve testing, Washington, DC (United States), 21-23 Jul 1992). In 
Proceedings of the second NRC/ASME symposium on pump and 
valve testing. 598p. Source: OSTI; NTIS; INIS; GPO. 

This paper describes some of the developments and improve- 
ments in live-loading valves for the power industry. Live-loading 
was developed by AECL in the early 1970s and is specified for all 
heavy water valves in CAN DU (CANada Deuterium Uranium) nu- 
clear generating stations (NGS). More recently, the loss of 
asbestos-based packing materials required changes to specified 
live-loading procedures. The new packings replacing asbestos use 
lower gland loads and are less forgiving of errors in design and 
installation, but do provide improved functional performance. Im- 
provements in packing materials from the valve packing 
manufacturers have focused on combination graphite packing con- 
figurations. However, the gains come from implementing a 
detailed retrofit plan. This includes specifications, documentation, 
training, and R and D support. This paper provides field examples 
as well as recommended packing arrangements for some problem 
valves. 


33632. (NUREG/CP-0123, pp. 413-418) Fermi Il check vaive 
program. Thomas, D.R.; Hare, S.M. Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Reactor 
Regulation; American Society of Mechanical Engineers, New York, 
NY (United States). Board of Nuclear Codes and Standards; EG 
and G Idaho, Inc., idaho Falls, ID (United States). Jul 1992. (EGG— 
2676;CONF-920732-: 2. Nuclear Regulatory Commission 
(NRC)/American Society of Mechanical Engineers (ASME) sympo- 
sium on pump and valve testing, Washington, DC (United States), 
21-23 Jul 1992). In Proceedings of the second NRC/ASME 

sium on pump and valve testing. 598p. Source: OSTI; NTIS; INIS; 
GPO. 

In response to Nuclear Regulatory Commission and Institute of 
Nuclear Power Operations concerns in the area of check valve 
degradation, Fermi 2 Engineering and Production personnel have 
formulated and implemented a comprehensive check valve pro- 
gram. Prior to the issuance of Significant Operating Experience 
Report (SOER) 86-03, check valve testing and inspections were 
implemented through the inservice testing (IST) program. Upon is- 
suance of this SOER, the check valve program was expanded 
beyond the original IST scope with an extensive review of check 
valves susceptible to degradation or known as poor performers. 
This program was originally based around the guidelines of Electric 
Power Research Institute Report NP-5479 ‘Application Guideline 
for Check Valves in Nuclear Power Plants.’ A Design Review was 
performed which encompassed a review of Nuclear Plant Reliability 
Data System data, operational experiences, maintenance history, 
valve failures and design application concerns. The results of this 
review were incorporated into the existing Inservice Inspection and 
Performance Monitoring program. This program is a combination of 
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established performance testing, and visual internal examination 
with historical photographic documentation. These methodologies 
have enabled optimization of inspection cycles by lengthening in- 
spection intervals based on sound technical documentation. The 
check valve program is an ongoing, living program based on fac- 
toring in current industry events, in house performance, and the 
potential use of nonintrusive inspection technologies. 


33633 (NUREG/CP-0123, pp. 419-429) Alternate position 
testing of check vaives. Ransom, C.B. (idaho National Engineer- 
ing Lab., Idaho Falls (United States)). Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Reactor Regulation; American Society of Mechanical Engineers, 
New York, NY (United States). Board of Nuclear Codes and Stan- 
dards; EG and G Idaho, inc., Idaho Falls, ID (United States). Jul 
1992. (EGG-2676;CONF-920732-: 2. Nuclear Regulatory Com- 
mission (NRC)/American Society of Mechanical Engineers (ASME) 
symposium on pump and valve testing, Washington, DC (United 
States), 21-23 Jul 1992). In Proceedings of the second NRC/ASME 
symposium on pump and vaive testing. 598p. Source: OSTI; 
NTIS; INIS; GPO. 

This paper addresses several different methods of testing cur- 
rently used on check valves. The capabilities and limitations of 
each test method are discussed. It demonstrates that verifying a 
full-stroke exercise to both the open position and the closed posi- 
tion substantially increases the information about the condition of a 
check valve over what could be obtained by exercising it to just 
one position. The merits of periodic check valve disassembly and 
examination and/or nonintrusive —— examinations are also 
discussed. Inservice testing (IST) of safety related pumps and 
valves at commercial nuclear power plants is performed in accor- 
dance with the American Society of Mechanical Engineers (ASME) 
Boiler and Pressure Vessel Code, Section 11. The purpose of IST 
is to assess the operational readiness of pumps and valves that 
pertorm a safety function. Assessing operational readiness involves 
determining if a component is capable of performing its intended 
function. However, performing a function once provides little confi- 
dence that the component will be capable of performing the 
function in the future. Therefore, the testing should also monitor 
component condition to detect degradation that may lead to future 
failure. Because the testing currently performed on most check 
valves in plant IST programs is incapable of detecting some failure 
modes, a failed valve could go undetected for a period of time. The 
testing is also inadequate for detecting check valve degradation 
mechanisms that could lead to failure. Therefore, the testing can- 
not adequately assess operational readiness for these valves and 
the test requirements should be augmented. 


33634 (NUREG/CP-0123, pp. 431-435) A review of histori 
cal check valve failure data. Casada, D.A. (Oak Ridge National 
Lab., TN (United States)); Todd, M.D. Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Reactor 
Regulation; American Society of Mechanical Engineers, New York, 
NY (United States). Board of Nuclear Codes and Standards; EG 
and G Idaho, Inc., idaho Falls, ID (United States). Jul 1992. DOE 
Contract AC05-840R21400. (EGG-2676;CONF-920732-: 2. 
Nuclear Regulatory Commission (NRC)/American Society of Me- 
chanical Engineers (ASME) symposium on pump and valve testing, 
Washington, DC (United States), 21-23 Jul 1992). In Proceedings 
of the second NRC/ASME symposium on pump and valve testing. 
598p. Source: OSTI; NTIS; INIS; GPO. 

Check valve operating problems in recent years have resulted in 
significant operating transients, increased cost, and decreased sys- 
tem availability. In response, additional attention has been given to 
check valves by utilities, as well as the US Nuclear Regulatory 
Commission (NRC) and the American Society of Mechanical 
Engineers Operation and Maintenance Committee. All these orga- 
nizations have the fundamental goal of ensuring reliable operation 
of check valves. A key ingredient of an engineering-oriented relia- 
bility improvement effort is a thorough understanding of relevant 
historical experience. Oak Ridge National Laboratory is currently 

ing a detailed review of historical failure data available 
the Institute of Nuclear Power Operation’s Nuclear Plant 
Reliability Data System. The focus of the review is on check valve 
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failures that have involved significant degradation of the valve inter- 
nal parts. A variety of parameters are being considered during the 
review, including size, age, system of service, method of failure 
discovery, the affected valve parts, attributed causes, and correc- 
tive actions. This work is being carried out under the auspices of 
the NRC's Nuclear Plant Aging Research program. At this time, the 
study is approximately 50% complete. All failure records have been 
reviewed and categorized, and preliminary tabulation and correla- 
tion of data is underway. The bulk of the tabulation and correlation 
portion of the work is expected to be completed by the end of June 
1992. A report draft is expected in the fall of 1992. 


33635 (NUREG/CP-0123, pp. 437-463) Comanche Peak 
check vaive reliability program. Stewart, D. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Reactor Regulation; American Society of Mechanical Engineers, 
New York, NY (United States). Board of Nuclear Codes and Stan- 
dards; EG and G Idaho, Inc., Idaho Falls, ID (United States). Jul 
1992. (EGG-—2676;CONF-920732-: 2. Nuclear Regulatory Com- 
mission (NRC)/American Society of Mechanical Engineers (ASME) 
symposium on pump and valve testing, Washington, DC (United 
States), 21-23 Jul 1992). In Proceedings of the second NRC/ASME 
symposium on pump and valve testing. 598p. Source: OSTI; 
NTIS; INIS; GPO. 

The Comanche Peak Unit 1 Check Valve Reliability Program was 
implemented in spring 1991, prior to 1RF01, in response to the In- 
stitute of Nuclear Power Operations SOER 86-03. The program 
emphasizes condition-directed disassembly. Candidates are se- 
lected by nonintrusive test results, primarily acoustic emission (AE) 
monitoring. The AE test frequency, initially based on recommenda- 
tions from the SOER design review, will be refined by feedback 
from actual test or examination results. To date, 83 valves have 
been AE tested (baseline of all program valves to be completed by 
the end of 1RF02). Out of an original 1RFO1 disassembly scope of 
five valves, three required refurbishment. One necessitated sample 
expansion to two like valves (which also required refurbishment). 
The 1RFO1 disassembly results provided (a) a caution to plant 
programs relying only on design review-based sample disassembly 
(without subsequent refinement), and (b) an early validation of the 
ability of AE to detect prime disassembly candidates. 


33636 §(NUREG/CP-0123, pp. 465-476) Evaluation of nonin- 
trusive examination methods. Tullis, P.Dr. (Utah State Univ. 
Foundation, Logan (United States)); Lind, M. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Reactor Regulation; American Society of Mechanical Engineers, 
New York, NY (United States). Board of Nuclear Codes and Stan- 
dards; EG and G Idaho, Inc., Idaho Falls, ID (United States). Jul 
1992. (EGG-2676;CONF-920732—: 2. Nuclear Regulatory Com- 
mission (NRC)/American Society of Mechanical Engineers (ASME) 
symposium on pump and valve testing, Washington, DC (United 
States), 21-23 Jul 1992). In Proceedings of the second NRC/ASME 
symposium on pump and valve testing. 598p. Source: OSTI; 
NTIS; INIS; GPO. 

Check valves are used extensively in nuclear power plants. 
Studies conducted by the Institute for Nuclear Power Operations 
(INPO), the Electric Power Research Institute (EPRI), and the US 
Nuclear Regulatory Commission (NRC) point out that many of 
these valves are located in safety-related systems and are not 
functioning properly. As a result, INPO issued a Significant operat- 
ing Experience Report (SOER) 86-03. This was followed by the 
NRC issuing Generic Letter 89-04, which required that all safety- 
related check valves in nuclear power plants have a regular 
monitoring program. To minimize the impact of these directives on 
plant Operations, the utilities need nonintrusive diagnostic tech- 
niques to replace or supplement disassembly and inspection 
procedures. To pursue this need, a group of utilities organized the 
Nuclear Industry Check Valve Group (NIC) in 1989. This parent 
committee subsequently organized a subcommittee, Nonintrusive 
Examination Committee (NEC), to investigate existing technologies 
for nonintrusively examining check valves. Technologies considered 
for evaluation included acoustic signature analysis, magnetic Sig- 
nature analysis, ultrasonic inspection, and fiber optic, radiographic, 
and thermographic inspection. In cooperation with EPRI, the NIC 
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committee organized two research programs to investigate acous- 
tic, magnetic, and ultrasonic techniques for check valves operating 
in water and pneumatic systems. Three vendors representing three 
different technologies participated in phase 1 test program. Two of 
the vendors participated in phase 2 test. program. This paper sum- 
marizes the results of those three testing programs and describes 
the capabilities of the three technologies. The paper is not in- 
tended to be an evaluation or endorsement of any vendor, but an 
assessment of technology. 


33637 (NUREG/CP-0123, pp. 477-493) Evaluation of pro- 
posed inservice testing procedures for paraliel-line safety 
Injection and accumulator discharge check vaives. Moyers, 
J.C. (Oak Ridge National Lab., TN (United States)); Casada, D.A. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Reactor Regulation; American Society of 
Mechanical Engineers, New York, NY (United States). Board of Nu- 
clear Codes and Standards; EG and G Idaho, Inc., Idaho Falls, ID 
(United States). Jul 1992. DOE Contract AC05-840R21400. 
(EGG—2676;CONF-920732-: 2. Nuclear Regulatory Commission 
(NRC)/American Society of Mechanical Engineers (ASME) sympo- 
sium on pump and valve testing, Washington, DC (United States), 
21-23 Jul 1992). In Proceedings of the second NRC/ASME sympo- 
sium on pump and valve testing. 598p. Source: OSTI; NTIS; INIS; 
GPO. 

This paper presents the results of an evaluation of proposed in- 
service testing procedures intended to provide full-stroke exercising 
of two sets of check valves in a pressurized water reactor plant. 
One set consists of three valves located in the three parallel, com- 
bined high- and low-head, cold leg safety injection lines. The other 
set consists of valves installed in the safety injection accumulator 
discharge lines. The proposed ai criteria for the 
parallel-line valves were based on total flow and pressure drop de- 
termination for the three-line system, proving that each line is 
functioning satisfactorily. The proposed acceptance criteria for the 
accumulator discharge valves were based on valve flow rate, as 
determined by two methods: the rate of accumulator pressure de- 
cay and the rate of pressurizer level change. The conclusions of 
the evaluation are that full stroking is not positively demonstrated 
for either set of valves, that total system flow/pressure drop is an 
insensitive indicator of flow through each of the parallel lines, and 
that temperature transients during accumulator blowdown testing 
should be evaluated for potential, structural damage. 


33638 (NUREG/CP-0123, pp. 497-508) A review of regule- 
tory Issues associated with the testing of vaives for the 
Sizewell B PWR in UK. Anderson, D.C. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Office of Nuclear 
Reactor Regulation; American Society of Mechanical Engineers, 
New York, NY (United States). Board of Nuclear Codes and Stan- 
dards; EG and G Idaho, Inc., Idaho Falls, ID (United States). Jul 
1992. (EGG—2676;CONF-920732-: 2. Nuclear Regulatory Com- 
mission (NRC)/American Society of Mechanical Engineers (ASME) 
symposium on pump and valve testing, Washington, DC (United 
States), 21-23 Jul 1992). In Proceedings of the second NRC/ASME 
symposium on pump and valve testing. 598p. Source: OSTI; 
NTIS; INIS; GPO. 

This paper describes the regulatory approach taken on valve test- 
ing for Sizewell B, the UK’s first pressurized water reactor (PWR), 
from pre-licensing to the present day when the mechanical plant is 
undergoing commissioning. In particular, the paper describes regu- 
latory issues and concerns associated with the following valve 
testing programs associated with the design of Sizewell B:(1) A 
brief resume of endurance testing of a range of commercially avail- 
able small isolation valves. This study enabled the licensee to 
eliminate from the design certain valve types that failed to meet the 
specifications set. (2) A program of testing for the pressurizer 
safety relief system (three tandem pairs of pilot-operated and two 
conventional spring loaded safety relief valves), which addressed 
low pressure sub-cooled operation, loop seal effects, borated water 
operation, valve adjustment for blow-down and accumulation, and 
in-situ testing.(3) Testing of main steam valves (MSIV and MSSV) 
with regard to flow interruption capability requirements akin to NRC 
Generic Letter 89-10 initiatives. Also, several candidate main 
steam safety valves were tested with respect to control ring setting 





and in-service assisted lift testing. The requirement for full flow 
testing was identified as a result of the above work. 


33639 (NUREG/CP-0123, pp. 509-517) Similarity analysis - 
A basis for MOV verification. Schauki, N.; Smith, C. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Reactor Regulation; American Society of Mechanical Engi- 
neers, New York, NY (United States). Board of Nuclear Codes and 
Standards; EG and G Idaho, Inc., Idaho Falls, ID (United States). 
Jul 1992. (EGG-2676;CONF-920732-: 2. Nuclear Regulatory 
Commission (NRC)/American Society of Mechanical Engineers 
(ASME) symposium on pump and valve testing, Washington, DC 
(United States), 21-23 Jul 1992). In Proceedings of the second 
NRC/ASME symposium on pump and valve testing. 598p. Source: 
OSTI; NTIS; INIS; GPO. 

Because of the large number of valves in nuclear power plant 
systems that have to be qualified for normal operating and design 
base conditions, standardization is inevitable. A functionality analy- 
sis is an efficient and appropriate tool because experience from 
handling different types of valves from various vendors shows a 
similarity, especially for functional parts. Siemens KWU developed 
the basis for similarity analysis according to valve design, capabil- 
ity, and experimental verification and successfully applied the 
method for valve standardization. This paper discusses the 
Siemens KWU similarity analysis. Full flow, seismic, and en- 
durance tests on prototypes at Siemens-KWU's test facilities 
demonstrated the necessity for a detailed engineering approach. 
This approach includes a preevaluation of the design and design 
features, considering loads and stresses as well as deflection and 
its influence on performance. Another important item is the material 
and material combination choice. The material question has to be 
considered extensively and the long-term mechanical and chemical 
behavior and threshokd loads have to be verified by laboratory 
tests as a complement to the dynamic testing of the complete 
valves. The results showed, for example, that it is not only impor- 
tant and necessary to specify a type of hardfacing but also to 
specify the procedure of welding in order to achieve the required 
performance and reliability. In addition, the exact environment that 


the material and material combination is exposed to is important. 
Under certain water chemistry conditions the application of a 
well-known and normally well-performing hardfacing, like hard chro- 
mium, can lead to component failure from undesirable corrosion. 


33640 (NUREG/CP-0123, pp. 519-531) Motor-operated 
valves - French experience. Coppolani, P.; Grenet, M. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Reactor Regulation; American Society of Mechanical Engi- 
neers, New York, NY (United States). Board of Nuclear Codes and 
Standards; EG and G Idaho, Inc., Idaho Falls, ID (United States). 
Jul 1992. (EGG-—2676;CONF-920732—-: 2. Nuclear Regulatory 
Commission (NRC)/American Society of Mechanical Engineers 
(ASME) symposium on pump and valve testing, Washington, DC 
(United States), 21-23 Jul 1992). In Proceedings of the second 
NRC/ASME symposium on pump and valve testing. 598p. Source: 
OSTI; NTIS; INIS; GPO. 

During the startup of French 900 and 1,300 MW plants, recurrent 
failures occurred on pressurizer, atmospheric steam dump, and 
safety injection isolation motor operated gate valves. The pressur- 
izer original wedge gate valves were not able to isolate completely 
the blowdown flow. After extensive testing, two improved designs 
with increased disc guiding length and stellite overlay on friction 
surfaces were found to be adequate. On parallel-slide, double-disc, 
atmospheric steam dump block valves, it was necessary to in- 
crease the seating surfaces of the discs to avoid sticking in the 
closed position as a result of the disc-seat galling. The failures of 
several remote control couplings for the safety injection valves 
were the consequence of over-powered operators and inadequate 
testing procedures. Therefore current French research and devel- 


opment programs are aimed to optimize operators thrust relative to 
valve functions and designs. 


33641 (NUREG/CP-0123, pp. 533-545) NPSH-requirements 
ot large PWR boiler feed pumps at pertia-lioad conditions. 
Schubert, F. Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Reactor Regulation; American 
Society of Mechanical Engineers, New York, NY (United States). 
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Board of Nuclear Codes and Standards; EG and G Idaho, inc., 
Idaho Falls, ID (United States). Jul 1992. (EGG-2676;CONF- 
920732—: 2. Nuclear Regulatory Commission (NRC)/American 
Society of Mechanical Engineers (ASME) symposium on pump and 
valve testing, Washington, DC (United States), 21-23 Jul 1992). In 
Proceedings of the second NRC/ASME symposium on pump and 
valve testing. 598p. Source: OSTI; NTIS; INIS; GPO. 

Incipient cavitation and cavitation erosion could not be calculated 
theoretically up until now, especially if part-load service was re- 
quired. At part-load pumping conditions the flow patterns and 
NPS#-incipient values change dramatically. So it is often neces- 
sary to deal with the cavitation and service details of pumps with 
high-energy impellers or with special features related to NPSH. 
Some main aspects of cavitation and cavitation-caused erosion are 
pointed out in this paper. As an example the development of new 
impeller and inlet geometry designs of feedwater pumps for pres- 
surized water reactor, (PWR), 1,300 MW power plants is pointed 
out. It is shown that at extreme demands on service (full operation 
range, especially long-time, part-load service without limits on oper- 


ation time) these high-energy impeller pumps should be designed 
for bubble free operation. 


33642 (NUREG/CP-0123, pp. 549-550) Regulatory/ 


ty Issues inservice testing. Campbell, P.L. (Nuclear 
Regulatory Commission, Washington, DC (United States)). Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Reactor Regulation; American Society of Mechanical Engi- 
neers, New York, NY (United States). Board of Nuclear Codes and 
Standards; EG and G Idaho, Inc., Idaho Falls, ID (United States). 
Jul 1992. (EGG-2676;CONF-920732-: 2. Nuclear Regulatory 
Commission (NRC)/American Society of Mechanical Engineers 
(ASME) symposium on pump and valve testing, Washington, DC 
(United States), 21-23 Jul 1992). In Proceedings of the second 
NRC/ASME symposium on pump and valve testing. 598p. Source: 
OSTI; NTIS; INIS; GPO. 

Temporary instruction (Tl) 2515/114, Inspection Requirements for 
Generic Letter 89-04, Acceptable Inservice Testing Programs, was 
issued January 15, 1992, to provide uniform guidance for the NRC 
inspection of activities related to inservice testing (IST) of pumps 
and valves with particular emphasis on the positions in Generic 
Letter 89-04, Guidance on Developi Inservice Testing 
programs, dated April 3, 1989. The Tl was issued for one trial in- 
spection in each of the five regions, with subsequent inspection to 
be determined based on the results from these trial inspections. 
Region Ill, Point Beach Nuclear Plant, was the first inspection per- 
formed to the Tl. Region 4, Wolf Creek, followed. 


33643. (NUREG/CP-0123, pp. 551-555) NRC check valve ac- 
tlon plans and inspection results. Grubelich, F.T. (Nuclear 
Regulatory Commission, Washington, DC (United States)). Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Reactor Regulation; American Society of Mechanical Engi- 
neers, New York, NY (United States). Board of Nuclear Codes and 
Standards; EG and G Idaho, Inc., Idaho Falis, ID (United States). 
Jul 1992. (EGG-2676;CONF-920732-: 2. Nuclear Regulatory 
Commission (NRC)/American Society of Mechanical Engineers 
(ASME) symposium on pump and vaive testing, Washington, DC 
(United States), 21-23 Jul 1992). In Proceedings of the second 
NRC/ASME symposium on pump and valve testing. 598p. Source: 
OSTI; NTIS; INIS; GPO. 

The plans to organize activities aimed at identifying and resolv- 
ing the concerns about testing and performance of check valves 
are described in NRC’s NUREG-1352, issued in June 1990. The 
document included a discussion of check valve problems and 
performance, evaluation of adequacy of current regulatory require- 
ments, development of inspection guidance, ongoing staff 
research, cooperation with industry groups, participation in devel- 
opment of codes and standards, and evaluation of staff and 
industry efforts. Although industry efforts have led to some im- 
provements in check valve performance and testing, the staff 
continued to receive reports and find weakness in the efforts of in- 
dividual licensees to improve the performance of the check valves. 
The need for continued effort for improvement was reinforced by 
recent reports of multiple failures of check valves in main steam 
lines, multiple check valves rendered inoperable in service water 
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systems because of corrosion and silt accumulation, lack of inclu- 
sion of certain essential service water check valves in an IST 
Program, and a report of check valve water hammer problems. In 
considering the need of inspection guidance for evaluating check 
valve activities at nuclear power plants, the Mechanical Engineer's 
Branch (EMEB) and the regions developed a Temporary Instruction 
(Tl) for evaluating the effectiveness of licensee programs regarding 
the performance and testing of safety-related check valves. EMEB, 
with assistance from the regions, proceeded with implementation of 
the check vaive action plans as described in the May 1991 NRC 
Regulatory Information Conference. This paper summarizes the de- 
velopment and implementation of certain check valve action plan 
activities, including inspection results and conclusion of effective- 
ness of licensee programs. 


33644 (NUREG/CP-—0123, pp. 569-574) NRC Inspections of 
licensee activities to improve the performance of motor- 

vaives. Scarbrough, 17.G. (Nuclear Regulatory 
Commission, Washington, DC (United States)). Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Reactor Regulation; American Society of Mechanical Engineers, 
New York, NY (United States). Board of Nuclear Codes and Stan- 
dards; EG and G Idaho, Inc., Idaho Falls, ID (United States). Jul 
1992. (EGG-2676;CONF-920732-: 2. Nuclear Regulatory Com- 
mission (NRC)/American Society of Mechanical Engineers (ASME) 
symposium on pump and valve testing, Washington, DC (United 
States), 21-23 Jul 1992). In Proceedings of the second NRC/ASME 
symposium on pump and valve testing. 598p. Source: OSTI; 
NTIS; INIS; GPO. 

The NRC regulations require that components important to the 
safe operation of a nuclear power plant be treated in a manner that 
provides assurance of their proper performance. Despite these reg- 
ulatory requirements, operating experience and research programs 
have raised concerns regarding the performance of motor-operated 
valves (MOVs) in nuclear power plants. In June 1990, the staff is- 
sued NUREG-1352, Action Plans for Motor-Operated Valves and 
Check Valves, which contains planned actions to organize the ac- 
tivities aimed at resolving the concerns about MOV performance. A 
significant task of the MOV action plan is the staff's review of the 
implementation of Generic Letter (GL) 89-10 (June 28, 1989), 
‘Safety-Related Motor-Operated Valve Testing and Surveillance,’ 
and its supplements, by nuclear power plant licensees. The NRC 
staff has issued several supplements to GL 89-10 to provide addi- 
tional guidance for use by licensees in responding to the generic 
letter. The NRC staff has conducted initial inspections of the GL 
89-10 programs at most licensee facilities. This paper outlines 
some of the more significant findings of those inspections. For ex- 
ample, licensees who have begun differential pressure and flow 
testing have found some MOVs to require more thrust to operate 
than predicted by the standard industry equation with typical valve 
factors assumed in the past. The NRC staff has found weaknesses 
in licensee procedures for conducting the differential pressure and 
flow tests, the acceptance criteria for the tests in evaluating the ca- 
pability of the MOV to perform its safety function under design 
basis conditions, and feedback of the test results into the method- 
ology used by the licensee in predicting the thrust requirements for 
other MOVs. Some licensees have not made adequate progress 
toward resolving the MOV issue for their facilities within the recom- 
mended schedule of GL 89-10. 


33645 (NUREG/CP-0123, pp. 575-577) Rulemaking efforts 
on codes and standards. Millman, G.C. (Nuclear Regulatory 
Commission, Washington, DC (United States)). Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Reactor Regulation; American Society of Mechanical Engineers, 
New York, NY (United States). Board of Nuclear Codes and Stan- 
dards; EG and G Idaho, Inc., Idaho Falls, ID (United States). Jul 
1992. (EGG-2676;CONF-920732-: 2. Nuclear Regulatory Com- 
mission (NRC)/American Society of Mechanical Engineers (ASME) 
symposium on pump and vaive testing, Washington, DC (United 
States), 21-23 Jul 1992). In Proceedings of the second NRC/ASME 


symposium on pump and valve testing. 598p. Source: OSTI; 
NTIS; INIS; GPO. 
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Section 50.55a of the NRC regulations provides a mechanism for 
incorporating national codes and standards into the regulatory pro- 
cess. It incorporates by reference ASME Boiler and Pressure 
Vessel Code (ASME B and PV Code) Section 3 rules for construc- 
tion and Section 11 rules for inservice inspection and inservice 
testing. The regulation is periodically amended to update these ref- 
erences. The rulemaking process, as applied to Section 50.55a 
amendments, is overviewed to familiarize users with associated in- 
ternal activities of the NRC staff and the manner in which public 
comments are integrated into the process. The four ongoing rule- 
making actions that would individually amend Section 50.55a are 
summarized. Two of the actions would directly impact requirements 
for inservice testing. Benefits accrued with NRC endorsement of 
the ASME B and PV Code, and possible future endorsement of the 
ASME Operations and Maintenance Code (ASME OM Code), are 
identified. Emphasis is placed on the need for code writing commit- 
tees to be especially sensitive to user feedback on code rules 
incorporated into the regulatory process to ensure that the rules are 
complete, technically accurate, clear, practical, and enforceable. 


33646 (NUREG/CP-0123, pp. 579-582) Equipment noncon- 
formance and lon: Promptly determining operability 
and establishing corrective action plans. Hoxie, C.L. (Nuclear 
Regulatory Commission, Washington, DC (United States)); Cotton, 
K.R.; Emch, R.L. Jr. Nuclear Regulatory Commission, Washington, 
DC (United States). Office of Nuclear Reactor Regulation; Ameri- 
can Society of Mechanical Engineers, New York, NY (United 
States). Board of Nuclear Codes and Standards; EG and G Idaho, 
Inc., Idaho Falls, ID (United States). Jul 1992. (EGG-2676;CONF- 
920732—: 2. Nuclear Regulatory Commission (NRC)/American 
Society of Mechanical Engineers (ASME) symposium on pump and 
valve testing, Washington, DC (United States), 21-23 Jul 1992). In 
Proceedings of the second NRC/ASME symposium on pump and 
valve testing. 598p. Source: OSTI; NTIS; INIS; GPO. 

Nine principles for dealing with degraded and nonconforming 
equipment are presented and some examples are discussed. The 
distinction between equipment operability (i.e., capability to perform 
the safety function) and equipment qualification (conformance to all 
aspects of the current licensing basis, including codes and stan- 
dards, design criteria, and commitments) is discussed. The concept 
of finding reasonable assurance of safety for continued plant oper- 
ation for equipment not covered by technical specifications is also 
presented. Degraded or nonconforming equipment must be evalu- 
ated for its safety impact and for operability. In all cases, degraded 
er nonconforming conditions must ultimately be resolved, either 
through prompt corrective action or through some process of show- 
ing that the changed state of the plant is acceptable for continued 
operation, based on 10 CFR 50.59. 


33647 (NUREG/CP-0123, pp. 583-588) 

valves and related equipment - A status report. Ornstein, 
Dr.H.L. (Nuclear Regulatory Commission, Wash igton, DC (United 
States)). Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Reactor Regulation; American Society of 
Mechanical Engineers, New York, NY (United States). Board of Nu- 
clear Codes and Standards; EG and G Idaho, Inc., Idaho Falls, ID 
(United States). Jul 1992. (EGG-2676;CONF-920732-: 2. Nuclear 
Regulatory Commission (NRC)/American Society of Mechanical 
Engineers (ASME) symposium on pump and valve testing, Wash- 
ington, DC (United States), 21-23 Jul 1992). In Proceedings of the 
second NRC/ASME symposium on pump and valve testing. 598p. 
Source: OSTI; NTIS; INIS; GPO. 

The paper presents a status report of recently performed, ongo- 
ing, and planned activities associated with solenoid-operated 
valves and related equipment. It includes discussions of the activi- 
ties being undertaken in response to the concerns raised in 
NUREG-1275, Volume 6, ‘Operating Experience Feedback Report - 
Solenoid-Operated Valve Problems,’ and Generic Letter 91-15, 
‘Operating Experience Feedback Report, Solenoid-Operated Valve 
Problems at US Reactors.’ It discusses the initiatives being taken 
by professional societies such as The American Society of Me- 
chanical Engineers (ASME) and the institute of Electrical and 
Electronic Engineers (IEEE); and actions being taken by individual 
licensees, major SOV manufacturers, and industry groups. 





33648 (NUREG/CP-0123, pp. 557-567) Operating pumps on 
minimum flow. Casada, D.A. (Oak Ridge National Lab., 
(United States)); Li, Y.C. Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Nuclear Reactor Regulation; 
American Society of Mechanical Engineers, New York, NY (United 
States). Board of Nuclear Codes and Standards; EG and G Idaho, 
Inc., Idaho Falls, ID (United States). Jul 1992. DOE Contract 
AC05-840R21400. (EGG-2676;CONF-920732-: 2. Nuclear Regu- 
latory Commission (NRC)/American Society of Mechanical 
Engineers (ASME) symposium on pump and valve testing, Wash- 
ington, DC (United States), 21-23 Jul 1992). In Proceedings of the 
second NRC/ASME symposium on pump and valve testing. 598p. 
Source: OSTI; NTIS; INIS; GPO. 

The Nuclear Regulatory Commission (NRC) regulations in Ap- 
pendix A to 10 CFR 50 require that components important to 
safety be designed and tested to quality standards commensurate 
with the importance of the safety functions to be performed. The 
NRC regulations in 10 CFR 50.55a reference the American Society 
of Mechanical Engineers (ASME) Boiler and Pressure Vessel Code 
for criteria to conduct inservice testing of pumps. The ASME Code 
allows the performance of pump inservice testing using mini flow 
bypass loops. Operating experience and studies performed for the 
Nuclear Plant Aging Research Program (NUREG/CR-4597, Vols. 1 
and 2) showed that a leading cause of pump problems and failures 
is associated with hydraulic instability induced by low- 
flow operation. The NRC staff issued Information Notice (IN) 87-59 
to alert all licensees to two miniflow design concerns identified by 
Westinghouse. The first potential problem discussed in this IN in- 
volves parallel pump operation. If the head/capacity curve of one of 
the parallel pumps is greater than the other, the weaker pump may 
be dead-headed when the pumps are operating at low-flow condi- 
tions. The other problem relates to potential pump damage as a 
result of hydraulic instability during low-flow operation. In NRC Bul- 


letin 88-04, dated May 5, 1988, the staff requested all licensees to 
investigate and correct, as applicable, the two miniflow design con- 
cers. The staff also developed a Temporary Instruction, Ti 2515/ 
105, dated January 29, 1990, to inspect for the adequacy of |i- 


censee response and follow-up actions to NRC Bulletin 88-04. Oak 
Ridge National Laboratory has reviewed utility responses to Bul- 
letin 88-04 under the auspices of the NRC’s Nuclear Plant Aging 
Research Program, and participated in several NRC inspections. 
Examples of actions that have been taken, an assessment of the 
overall industry response, and resultant conclusions and recom- 
mendations are presented. 


33649 (NUREG/CR-4356-Vol.1) TRAC-BF1/MOD1: An ad- 
vanced best-estimate computer program for BWR accident 
analysis, Model description: Volume 1. Borkowski, J.A. (idaho 
National Engineering Lab., Idaho Falls, ID (United States)); Wade, 
N.L. (eds.); Giles, M.M.; Rouhani, S.Z.; Shumway, R.W.; Singer, 
G.L.; Taylor, D.D.; Weaver, W.L. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Systems Research; Idaho 
National Engineering Lab., Idaho Falls, ID (United States). Aug 
1992. 306p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract AC07-761D01570. 
(EGG—2626-Vol.1). Source: OSTI; NTIS; INIS; GPO. 

The TRAC-BWR code development program at the Idaho Na- 
tional Engineering Laboratory has developed versions of the 
Transient Reactor Analysis Code (TRAC) for the US Nuclear Regu- 
latory Commission and the public. The TRAC-BF1/MODI version of 
the computer code provides a best-estimate analysis capability for 
analyzing the full range of postulated accidents in boiling water re- 
actor (BWR) systems and related facilities. This version provides a 
consistent and unified analysis capability for analyzing all areas of 
a large- or small-break loss-of-coolant accident (LOCA), beginning 
with the blowdown phase and continuing through heatup, reflood 
with quenching, and, finally, the refill phase of the accident. Also 
provided is a basic capability for the analysis of operational tran- 
sients up to and including anticipated transients without scram 
(ATWS). The TRAC-BF1/MODI version produces results consistent 
with previous versions. Assessment calculations using the two 
TRAC-BF1 versions show overall improvements in agreement with 
data and computation times as compared to earlier versions of the 
TRAC-BWR series of computer codes. 
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33650 (NUREG/CR-4832-Vol.3-Pt.1) Analysis of the LaSalle 
Unit 2 Nuclear Power Plant: Risk Methods Integration and 
Evaluation Program (RMIEP): Volume 3, Part 1, internal events 
accident ce quantification: Main report. Payne, A.C. Jr. 
(Sandia National Labs., Albuquerque, NM (United States)); Daniel, 
S.L.; Whitehead, D.W.; Sype, T.T. Dingman, S.E.; Shaffer, C.J. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Safety Issue Resolution; Sandia National Labs., Albu- 
querque, NM (United States). Aug 1992. 15ip. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC04-76DP00789. (SAND~92-0537-Vol.3-Pt.1). 
Source: OSTI; NTIS; INIS; GPO. 

This volume presents the methodology and results of the internal 
event accident sequence analysis of the LaSalle Unit Il nuclear 
power plant performed as part of the Level Ill Probabilistic Risk As- 
sessment being performed by Sandia national laboratories for the 
Nuclear Regulatory commission. This report describes the new 
techniques developed to solve the very large and logically compii- 
cated fault trees developed in the modeling of the LaSalle systems, 
for evaluating the large number of cut sets in the accident se- 
quences, for the application of recovery actions to these cut sets, 
and for the evaluation of the effects of containment failure on the 
systems and the resolution of core vulnerable accident sequences. 


33651 (NUREG/CR-5305-Vol.1) Integrated risk a 
ee eee ee Volume 1, 

and Risk Uncertainty Evaluation alee 
(PRUEP). Brown, T.D. (Nuclear Regulatory Commission, Washing- 
ton, DC (United States). Div. of Safety Issue Resolution); Payne, 
A.C. Jr.; Miller, L.A.; Shiver, A.W.; Higgins, S.J.; Sype, T.T.; John- 
son, J.D.; Chanin, D.I. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Safety Issue Resolution; 
Science Applications International Corp., Albuquerque, NM (United 
States); Technadyne Engineering Consultants, Inc., Albuquerque, 
NM (United States). Aug 1992. 383p. Sponsored by Nuclear Regu- 
latory Commission, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (SAND-90-2765-Vol.1). Source: OSTI; NTIS; 
INIS; GPO. 

This document discusses a Level Ill probabilistic risk assessment 
(PRA) which was performed for the LaSalle Unit 2 nuclear power 
plant. This plant is located in Brookfield Township, LaSalle County, 
Illinois which is 55 miles southwest of Chicago. The objective of 
this study was to provide an estimate of the risk to the offsite pop- 
ulation during full power operation of the plant and to include a 
characterization of the uncertainties in the calculated risk values. 
Uncertainties were included in the accident frequency analysis, ac- 
cident progression analysis, and the source term analysis. Only 
weather uncertainties were included in the consequence analysis. 
The risk estimates presented in this report include contributions 
from both internal and external initiators. The offsite risk to the pub- 
lic due to the operation of LaSalle County Station is relatively low, 
especially with respect to the NRC safety goals. The mean individ- 
ual early fatality risk within 1 mile is 1.IE-10/R-yr which is more 
than three orders of magnitude below the safety goal. Similarly, the 
mean individual latent cancer fatality risk is 8.5E-09/R-yr which is 
slightly more than two orders of magnitude below the safety goal. 
In fact, the entire uncertainty distributions for these two risk mea- 
sures lie below the safety goals. The mean values for early fatality 
risk and for latent cancer fatality risk are 1.2E-08/R-yr and 0.25/R- 
yr, respectively. 


33652 (NUREG/CR-5564) Core-concrete interactions using 
molten UO, with zirconium on a basaltic basemat: The SURC- 
2 experiment. Copus, E.R. (Sandia National Labs., Albuquerque, 
NM (United States)); Brockmann, J.E.; Simpson, R.B.; Lucero, 
D.A.; Blose, R.E. Nuclear Regulatory Commission, Washington, 
DC (United States). Div. of Systems Research; Sandia National 
Labs., Albuquerque, NM (United States). Aug 1992. 288. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (SAND-90-1022). 
Source: OSTI; NTIS; INIS; GPO. 

An inductively heated experiment, SURC-2, using prototypic U02- 
ZrO2 materials was executed as part of the integral Core-Concrete 
Interactions Experiments Program. The purpose of this experimen- 
tal program was to measure and assess the variety of source 
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terms produced during core debris/concrete interactions. These 
source terms include thermal energy released to both the reactor 
basemat and the containment environment, as well as flammable 
gas, condensable vapor and toxic or radioactive aerosols gener- 
ated during the course of a severe reactor accident. The SURC-2 
experiment eroded a total of 35 cm of basaltic concrete during 160 
minutes of sustained interaction using 203.9 kg of prototypic U02- 
ZrO core debris material that included 18 kg of Zr metal and 3.4 
kg of fission product simulants. The meltpool temperature ranged 
from 2400—1900°C during the first 50 minutes of the test followed 
by steady temperatures of 1750—1800°C during the middle portion 
of the test and increased temperatures of 1800—1900°C during the 
final 50 minutes of testing. The total erosion during the first 50 min- 
utes was 15 cm with an additional 7 cm during the middle part of 
the test and 13 cm of ablation during the final 50 minutes. Compre- 
hensive gas flowrates, gas compositions, and aerosol release rates 
were also measured during the SURC-2 test. When combined with 
the SURC-1 results, SURC-2 forms a complete data base for pro- 
totypic U02-ZrO2 core debris interactions with concrete. 


33653 (NUREG/CR-5587) Approaches for a 

probabilistic safety assessments with emphasis on prioritize- 
tion and sensitivity studies. Vesely, W.E. (Science Applications 
International Corp., Dublin, OH (United States)). Nuclear Regula- 
tory Commission, Washington, DC (United States). Div. of 
Engineering; Science Applications International Corp., Dublin, OH 
(United States). Aug 1992. 136p. (In Rumanian). Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
(SAIC—92/1137). Source: OSTI; NTIS; INIS; GPO. 

Approaches are described for incorporating component aging re- 
liability models into a probabilistic safety assessment (PSA), or 
probabilistic risk assessment (PRA), of a nuclear power plant. 
These approaches and procedures are described from a technical 
standpoint and are not to be interpreted as having any regulatory 
implications. Component aging failure rate models and test and 
maintenance aging control models are presented for utilization. Dif- 
ferent approaches for carrying out the aging evaluations are given. 
Demonstrations are given involving prioritizing aging contributors, 
evaluating maintenance effectiveness, carrying out time dependent 
evaluations, and carrying out uncertainty and sensitivity analyses of 
aging effects. 


33654 (NUREG/CR-5772-Vol.1) Aging, condition montitor- 
ing, and loss-of-coolant accident (LOCA) tests of Class 1E 
electrical cables: Volume 1, Crosslinked polyolefin cables. Ja- 
cobus, M.J. (Sandia National Labs., Albuquerque, NM (United 
States)). Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Engineering; Sandia National Labs., Albuquerque, 
NM (United States). Aug 1992. 179p. Sponsored by Nuclear Regu- 
latory Commission, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (SAND—91-1766/1). Source: OSTI; NTIS; INIS; 
GPO. 

This report describes the results of aging, condition monitoring, 
and accident testing of crosslinked polyolefin (XLPO) cables. Three 
sets of cables were aged for up to 9 months under simultaneous 
thermal (~100°C) and radiation (~0. 10 kGy/hr) conditions. A se- 
quential accident consisting of high dose rate irradiation (~6 kGy/ 
hr) and high temperature steam followed the aging. The test re- 
sults indicate that most properly installed XLPO cables should be 
able to survive an accident after 60 years for total aging doses up 
to 400 kGy and for moderate ambient temperatures on the order of 
50-55°C (potentially higher or lower, depending on material spe- 
cific activation energies). Mechanical measurements (primarily 
elongation, modulus, and density) were more effective than electri- 
cal measurements monitoring age-related degradation. 


33655 (NUREG/CR-5840) FASTGRASS: A _ mechanistic 
model for the prediction of Xe, I, Cs, Te, Ba, and Sr release 
from nuclear fuel under normal and severe-accident condi- 
tions: User's guide for mainframe, workstation, and personal 
computer applications. Rest, J. (Argonne National Lab., IL 
(United States)); Zawadzki, S.A. Nuclear Regulatory Commission, 
Washington, DC (United States).-Div. of Systems Research; 
Argonne National Lab., IL (United States). Sep 1992. 175p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
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States). DOE Contract W-31109-ENG-38. (ANL-92/3). Source: 
OSTI; NTIS; INIS; GPO. 

The primary physical/chemical models that form the basis of the 

FASTGRASS mechanistic computer model for calculating fission- 
product release from nuclear fuel are described. Calculated results 
are compared with test data and the major mechanisms affecting 
the transport of fission products during steady-state and accident 
conditions are identified. 
33656 (NUREG/CR-5905) Review and development of 
common nomenciature for naming and labeling schemes for 
probabllistic risk assessment. Trusty, A.D. (EG and G Idaho, 
Inc., Idaho Falls, ID (United States)); Mackowiak, D.P. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Safety Issue Resolution; EG and G Idaho, Inc., Idaho Falls, ID 
(United States). Aug 1992. 62p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC07-761D01570. (EGG-2615). Source: OSTI; NTIS; INIS; GPO. 

This report describes the review and development of common 
nomenclature for naming and labeling schemes for probabilistic risk 
assessments (PRAS) conducted by the Idaho National Engineering 
Laboratory (INEL). Based on the review, the INEL recommends us- 
ing an existing basic event labeling scheme and existing naming 
schemes for systems, component types, and component failure 
modes. The review showed no adequate accident label- 
ing schemes currently exist. Therefore, the INEL developed a 
scheme that would meet the review requirements of not exceeding 
16 characters and being highly descriptive of the accident se- 
quence involved. As parts of the developed accident sequence 
labeling scheme, the INEL also developed transient and loss-of- 
coolant accident initiating event codes, a sequence naming 
scheme, and accident type codes. Applications of the accident se- 
quence labeling scheme are presented along with tables to allow 
changes from other schemes to the recommended naming 
schemes. The review and development were conducted to provide 
the Nuclear Regulatory Commission with the means to coordinate 
and integrate their internal activities through a common nomencia- 
ture for their many data bases. 


33657 (NUREG/CR-6009-Vol.1) Developing and assessing 
accident management plans for nuclear power , Devel- 
opment process and criterla: Volume 1. Hanson, D.J. (idaho 
National Engineering Lab., Idaho Falls, ID (United States)); Black- 
man, H.S.; Meyer, O.R.; Ward, L.W. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Systems Re- 
search; Idaho National Engineering Lab., Idaho Falls, ID (United 
States). Aug 1992. 73p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract AC07- 
761D01570. (EGG—2682-Vol.1). Source: OSTI; NTIS; INIS; GPO. 

This document is the first volume of a two-volume NUREG/CR. It 
describes a four-phase approach for developing criteria that can be 
used for assessing the adequacy of severe accident management 
plans for nuclear power plants. The general attributes of accident 
management plans (Phase 1) are identified, and a process for de- 
veloping and implementing severe accident management plans 
(Phase 2) is described. This process is based on a prototype pro- 
cess described in NUREG/CR-5543. The prototype process was 
revised using results from an evaluation of this process (Phase 3), 
which is documented in Volume 2. General criteria for assessing 
the adequacy of accident management plans are also presented 
(Phase 4). These criteria were based on process specific criteria 
presented in Volume 2 and NUREG/CR-5543. 


33658 (NUREG/IA-0088) Post-test-analysis and nodaliza- 
tion studies of OECD LOFT experiment LP-02-6 with RELAPS/ 
Mod2 cy36-02. Luebbesmeyer, D. (Paul Scherrer Inst. (PSI), Villi- 
gen (Switzerland)). Nuclear Regulatory Commission, Washington, 
DC (United States). Office of Nuclear Regulatory Research; Paul 
Scherrer Inst. (PSI), Villigen (Switzerland). Aug 1992. 179p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). (PSI-Bericht-Nr—92). Source: OSTI; NTIS; INIS; GPO. 
Experiment LP-02-6 was conducted on October 3, 1983. It was 
the first large-break loss-of-coolant accident (LOCA) simulation and 
the fourth experiment at all conducted in the Loss-Of-Fluid-Test 
(LOFT) facility at the idaho National Engineering Laboratory under 
the auspicies of the OECD. This experiment, which was designed 





to meet requirements outlined by the USNRC as specified in the 
OECD LOFT Project Agreement, simulated a double-ended off-set 
shear of a commercial pressurized water reactor (PWR) main 
coolant inlet pipe coincident with loss of offsite power. Experiment 
LP-02-6 addressed the response of a PWR to conditions closely 
resembling a USNRC “Design Basis, Accident” in that prepressur- 
ized fuel rods were installed and minimum US emergency coolant 
injections were used. This report presents the results and analysis 
of nine post-test calculations of the experiment LP-02-6 by using 
the RELAP5/Mod2 cy36-02 computer code with different nodaliza- 
tions; these calculations have been performed within the 
International Code Assessment Program (ICAP) Starting with a 
“standard nodalization” as more or less used by the code develop- 
ers at EG&G, we have reduced the number of volumes and 
junctions (especially in the pressurizer, the steam generator sec- 
ondary side and the intact loop) as well as the number of radial 
zones in the fuel rods, for different nodalization studies. 


33659  (SAND-92-1404C) The estimation of electrical cable 
fire-induced damage limits. Nowlen, S.P.; Jacobus, M.J. Sandia 
National Labs., Albuquerque, NM (United States). [1992]. i - 
Sponsored by ‘Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF- 
9209187—1: 1. international conference and exhibition on fire and 
materials, Washington, DC (United States), 24-25 Sep 1992). Or- 
der Number DE92040100. Source: OSTI; NTIS; INIS; GPO Dep. 

Sandia National Laboratories has, for several years, been 

engaged in the performance of both fire safety and electrical equip- 
ment qualification research under independent programs 
sponsored by the US Nuclear Regulatory Commission. Recent 
comparisons between electrical cable thermal damageability data 
gathered independently in these two efforts indicate that a direct 
correlation exists between certain of the recent cable thermal vul- 
nerability information gathered under equipment qualification 
conditions and thermal damageability in a fire environment. This di- 
rect correlation allows for a significant expansion of the data base 
on estimated cable thermal vulnerability limits in a fire environment 
because of the wide range of cable types and products that have 
been evaluated as a part of the equipment qualification research. 
This paper provides a discussion of the basis for the derived corre- 
lation, and presents estimated cable thermal damage limits for a 
wide range of generic cable types and specific cable products. The 
supposition that a direct correlation exists is supported through di- 
rect comparisons of the test results for certain specific cable 
products. The proposed supplemental cable fire vulnerability data 
gained from examination of the equipment qualification results is 
presented. These results should be of particular interest to those 
engaged in the evaluation of fire risk for industrial facilities, includ- 
ing nuclear power plants. 
33660 (SAND-92-1725C) Modification of the MACCS con- 
code. Miller, L.A. (Sandia National Labs., Albuquerque, 
NM (United States)); Chanin, D.l. Sandia National Labs., Albu- 
querque, NM (United States). [1992]. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9208117-10: 1992 safety analysis workshop, Salt Lake 
City, UT (United States), 11-13 Aug 1992). Order Number 
DE92040269. Source: OSTI; INIS; NTIS; GPO Dep. 

This report discusses the MACCS code was originally developed 
under US Nuclear Regulatory Commission (USNRC) sponsorship 
to estimate the offsite consequences of potential severe accidents 
at nuclear power plants using meteorological data that varies on an 
hourly basis. The code models the transport and dispersion of 
plumes of radioactive material released from the facility to the at- 
mosphere. Although MACCS was intended for nuclear power plant 
applications, it is now widely used at DOE facilities for safety as- 
sessments of a highly diverse nature. A principal limitation of the 
code in these applications is the set of radionuclides which may be 
considered. To assess con nces from non-reactor facilities 
(e.g., fusion and accelerator facilities) the MACCS code is currently 
undergoing development to expand its capabilities with the primary 
modification being the expansion of the radionuclide set to include 
short-lived fission products and activation products. With this 
improvement, MACCS will be capable of estimating the conse- 
quences from a large variety of facilities. In addition, a more 
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sophisticated and flexible ingestion pathway model is being incor- 
porated into the code. 


33661 (WHC-SA-1415) Transient performance of a 
liquid metal reactor with nitride fuel. Padilla, A. Jr.; Nelson, J.V. 
Westinghouse Hanford Co., Richland, WA (United States). Jul 
1992. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-87RL10930. (CONF-921003-3: International 
conference on design and safety of advanced nuclear 
plants, Tokyo (Japan), 25-28 Oct 1992). Order Number 
DE92040415. Source: OSTI; NTIS; INIS; GPO Dep. 
A liquid metal rector containing metal fuel was replaced with ni- 
tride fuel to reduce the sodium void worth. The transient safety 
performances of the two different fuel systems were compared. It 
was concluded that nitride cores gave comparable or better safety 
performance than metal cores. 


33662 (WHC-SA-1476) The US Advanced Liquid Metal Re- 
actor and the Fest Flux Test Facility Phase liA satety 
tests. Shen, P.K. (Westinghouse Hanford Co., Richland, WA 
(United States)); Harris, R.A.; Campbell, L.R.; Dautel, W.A.; Dub- 
berley, A.E.; Gluekler, E.L. Westinghouse Hanford Co., Richland, 
WA (United States). Jul 1992. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-921003-€: International conference on design and safety of 
advanced nuclear power plants, Tokyo (Japan), 25-28 Oct 1992). 
Order Number DE92040494. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the safety approach of the Advanced Lig- 
uid Metal reactor program, sponsored by the US Department of 
Energy, which relies upon passive reactor responses to off-normal 
condition to limit power and temperature excursions to levels that 
allow safety margins. Gas expansion modules (GEM) have in- 
cluded in the design to provide negative reactivity to enhance 
these margins in the extremely unlikely event that pumping power 
is lost and the highly reliable scram system fails to operate. The 
feasibility and beneficial features of these devices were first 
demonstrated in the core of the Fast Flux Test Facility (FFTF) in 
1986. Preapplication safety evaluations by the US Nuclear Regula- 
tory Commission have identified areas that must be addressed if 
these devices are to be relied on. One of these areas is the re- 
sponse of the reactor when it is critical and the pumps are turned 
on, resulting in positive reactivity being added to the core. Tests to 
examine such transients have been performed as part of the con- 
tinuing FFTF program to confirm the passive safety characteristics 
of liquid metal reactors (LMR). The primary tests consisted of start- 
ing the main coolant pumps, which forced sodium coolant into the 
GEMS, decreasing neutron leakage and adding positive reactivity. 
The resulting transients were shown to be benign and easily miti- 
gated by the reactivity feedbacks inherent in the FFTF and all 
LMRs. Steady-state auxiliary tests of the GEM and feedback reac- 
tivity worths accurately predicted the transient results. The auxiliary 
GEM worth tests also demonstrated that the worth can be deter- 
mined at a subcritical state, which allows for a verification of the 
GEM'’s availability prior to ascending to power. 


33663 (WHC-SA-1477) Experimental and design experi- 
ence with passive safety features of liquid metal reactors. 
Lucoff, D.M. (Westinghouse Hanford Co., Richland, WA (United 
States)); Waltar, A.E.; Sackett, J.|.; Aizawa, K. Westinghouse Han- 
ford Co., Richland, WA (United States). Jul 1992. 10p. 

by USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. (CONF-921003-7: International conference on design 
and safety of advanced nuclear power plants, Tokyo (Japan), 25- 
28 Oct 1992). Order Number DE92040495. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Liquid metal cooled reactors (LMRs) have already been demon- 
strated to be robust machines. Many reactor designers now believe 
that it is possible to include in this technology sufficient passive 
safety that LMRs would be able to survive loss of flow, loss of heat 
sink, and transient overpower events, even if the plant protective 
system fails completely—and do so without damage to the core. 
Early whole-core testing in Rapsodie, EBR-ll, and FFTF indicate 
such designs may be possible. The operational safety testing pro- 
gram in EBR-II is demonstrating benign response of the reactor to 
a full range on controls failures. But additional testing is needed if 
transient core structural response under major accident conditions 
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is to be properly understood. The proposed international Phase IIB 
passive safety tests in FFTF, being designed with a particular em- 
phasis on providing data to understand core bowing extremes, and 
further tests planned in EBR-Ii with processed IFR fuel should pro- 
vide a substantial and unique database for validating the computer 
codes being used to simulate postulated accident conditions. 


33664 § (WHC-SA-1483) Pretest predictions of the Fast Flux 
Test Facility Passive Safety Test Phase IIB transients using 
United States derived computer codes and methods. Heard, 
F.J.; Harris, R.A.; Padilla, A. Westinghouse Hanford Co., Richland, 
WA (United States). Jul 1992. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-921003—4: International conference on design and safety of 
advanced nuclear power plants, Tokyo (Japan), 25-28 Oct 1992). 
Order Number DE92019669. Source: OSTI; NTIS; INIS; GPO Dep. 

The SASSYS/SAS4A systems analysis code was used to simu- 
late a series of unprotected loss of flow (ULOF) tests planned at 
the Fast Flux Test Facility (FFTF). The subject tests were designed 
to investigate the transient performance of the FFTF during various 
ULOF scenarios for two different loading patterns designed to pro- 
duce extremes in the assembly load pad clearance and the 
direction of the initial assembly bows. The tests are part of an in- 
ternational program designed to extend the existing data base on 
the performance of liquid metal reactors (LMR). The analyses 
demonstrate that a wide range of power-to-flow ratios can be 
reached during the transients and, therefore, will yield valuable 
data on the dynamic character of the structural feedbacks in 
LMRS. These analyses will be repeated once the actual FFTF core 
loadings for the tests are available. These predictions, similar ones 
obtained by other international participants in the FFTF program, 
and post-test analyses will be used to upgrade and further verify 
the computer codes used to predict the behavior of LMRS. 


33665 (WSRC-MS-92-198-Del.Ver.) A multi-disciplinary as- 
sessment of operator action time for mitigating a postulated 
accident. Morgan, C.D. (Westinghouse Savannah River Co., 
Aiken, SC (United States)); Fields, C.C.; Hightower, N.T. Ill; 
Buczek, J.A.; Jenkins, T.B.; Swanson, P.J. Westinghouse Savan- 
nah River Co., Aiken, SC (United States). [1992]. 15p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. (CONF-9208117-13: 1992 Energy Facility Con- 
tractors Group (EFCOG) safety analysis workshop, Salt Lake City, 
UT (United States), 11-13 Aug 1992). Order Number DE92040206. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses mitigation of the postulated Loss of Heat 
Sink Accident for the Savannah River Site K Reactor which re- 
quires operator action to place the plant in a water conservation 
configuration. In August 1991, concerns were raised about the al- 
lowances in the safety analyses for operator action times in an 
unpowered scenario, where several valves would be manually 
closed. WSRC management conservatively decided to include ex- 
plicit consideration of a seismic initiator for this scenario, which 
introduced the additional concern that operator actions could be 
hindered by tritium from flange leakage. The revised analyses con- 
cluded that the powered case documented in the Safety Analysis 
Report is limiting and that all acceptance criteria are met. 


33666 (WSRC-RP-90-1173-Del.Ver.) Incident Investigation 
team : K-reactor D20 spill. Enis, E. Westinghouse Savan- 
nah River Co., Aiken, SC (United States). [1990]. 70p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC09- 
89SR18035. Order Number DE92019922. Source: OSTI; NTIS; 
GPO Dep. 

This report discusses a spill of approximately 20 gallons of D2O 
(moderator) which occurred on February 7, 1990, at 0008 hours. 
The spill occurred while construction was removing process water 
lines from the 5B heat exchanger at a location referred to as a 
Rams Horn to allow the heat exchanger to be realigned. The heat 
exchangers in the other systems (loops) had been successfully dis- 
connected (lines broken) during the previous two months and had 
been realigned without incident under the control of job plans simi- 
lar to the System 5 job plan. Construction personnel reacted 
positively at the time the spill and successfully rebolted and 
tightened the leaking flanges on 5B and later on the 5A heat ex- 
changers. This initial reaction stopped the leak and prevented a 
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more severe incident. The spill incident resulted in a Site Alert dec- 
laration by the Shift Manager at 0220 hours when the Stack Tritium 
Monitor indicated a tritium release which exceeded the limits speci- 
fied. After the event it was determined that a Temporary Procedure 
Change (TPC) to this DPSOL, had been approved and issued in 
April 1989. Had this TPC been available to the Shift Manager, the 
alert would not have been declared. Although the environmental 
impact of this event was negligible with no real radiological conse- 
quences minimal, the causal factors and programmatic deficiencies 
identified by this investigation show significant weakness in some 
critical areas. 


33667 (WSRC-TR-92-594) Axial power monitor rod issues 
and resolution for K-14.1. Easterling, T.C.; Fields, C.C.; High- 
tower, N.T. Ill; Wooten, L.A. (eds.); Andre, S.K.; Apperson, C.E.; 
Bailey, M.H.; Bell, D.L.; Clare, G.H.; Collins, S.L.; Croft, W.D.; Ed- 
wards, T.B.; Geiger, G.T.; Harris, S.P.; Lietzow, J.L.; McCulloch. 
Westinghouse Savannah River Co., Aiken, SC (United States). 
May 1992. 35p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE92019634. Source: OSTI; NTIS; GPO Dep. 

A recent concern arose over the treatment of uncertainty associ- 
ated with the K-Reactor axial power monitors (APMs). There are 
nine axial power monitor rods located at various positions in the K- 
Reactor core. By comparing the output of one sensor near the top 
of the rod to the output of another sensor near the bottom of the 
rod, the relative ratio of the neutron flux from the top to the bottom 
of the core can be determined. This ratio is called the roof-top-ratio 
(RTR) and is the output of a top sensor (Sensor 2) divided by the 
output of a bottom sensor (Sensor 6). The RTR is important to the 
safety analyses because when the RTR is maintained within cer- 
tain ranges, the severity of reactivity transients is limited. There are 
uncertainties associated with the equipment’s ability to measure 
the true roof top ratio. It was determined recently that sufficient un- 
certainty was not accounted for either in reactor operation or in the 
safety analyses. The concern about uncertainty was addressed for 
three separate issues. One issue dear with the linear response of 
the sensors for power ranges planned for K-Reactor operation. The 
second issue dear with overall uncertainty in the RTR channel. The 
third issue dear with apparent large ranges in confidence bands for 
the RTR at low reactor powers as represented by original vendor 
data. Plots of sparse vendor data indicated unacceptably large un- 
certainties in RTR would have to be accounted for at the power 
ranges planned for K-Reactor operation. These concerns were 
brought to management's attention through the existing procedures 
for notification, irrespective of their potential impact on the restart 
schedule. Analyses have been completed to resolve the APM is- 
sues described above, and work is progressing to take the needed 
steps to change operational procedures. 
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33668 (CONF-9111173—) Workshop on real-time control 
and operation of electric power systems: Proceedings. Rizy, 
D.T. (ed.) (Oak Ridge National Lab., TN (United States)); Myers, 
W.E. (ed.); Eilts, L.E.; Clemans, C.L. (eds.). Oak Ridge National 
Lab., TN (United States). Jul 1992. 200p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From Workshop on real-time control and operation of electric 
power systems; Denver, CO (United States); 19-21 Nov 1991. Or- 
der Number DE92041387. Source: OSTI; NTIS; GPO Dep. 

A workshop was sponsored by the US DOE, November 19-21, 
1991 to define the R&D needs and their priority and timing for real- 
time control and operation of electric power systems. The four 
technical areas which were covered during the technical sessions 
and served as the topics for the working groups included: ad- 
vanced power system technologies; advanced measurement, 
communication, and information systems; new modeling, analysis, 
and computation techniques; and intelligent and adaptive power 
system control and operations. Of the thirteen topical white papers 





that were presented at the workshop, three papers on advanced 
power system technologies were by Virginia Polytechnic Institute, 
Electrotek Concepts, Inc., and Jet Propulsion Laboratory. Three pa- 
pers on advanced measurements, communication, and information 
systems were presented by Reshet, Inc., Bonneville Power Admin- 
istration (BPA), and EPRI. Four papers on new modeling, analysis, 
and computation were presented by Energy & Control Consultants, 
Advanced SCADA Consulting Engineers, The University Alabama 
and Battelle Pacific Northwest Laboratories with BPA. The last 
three papers on intelligent and adaptive power system control and 
operations were presented by Mississippi State University, Univer- 
sity of Maine, and Clemson University. A follow up meeting on 
December 10, 1991 consolidated and organized the thirty-nine ar- 
eas identified at the workshop into six major areas that include: (1) 
optimal transmission system operation, (2) optimal distribution sys- 
tem operation, (3) advanced power system technologies,(4) on-line 
sensing systems, (5) local control, and (6) power system engineer- 
ing research needs. All of these papers and meetings provide input 
to a multi-year program plan to be prepared by ORNL and DOE. 


2402 Power System Networks, Transmission and 
Distribution 


33669 (LUTEDX-TEIE-5066-1-50-92) Influence of solar in- 
verters on the utility grid. Lippner, P.; Jerrelind, S. Lund Univ. 
(Sweden). Dept. of Industrial Electrical Engineering and Automa- 
tion. Jun 1992. 50p. Order Number DE93711218. Source: OSTI; 
NTIS. 

Examination paper. 

Inverters used in grid connected photovoltaic solar power appli- 
cations possess a number of problems. This master thesis work 
deals with the harmonic propagation into the utility grid by the in- 
verter. Two cases have been studied and compared regarding 
harmonic contents spread on the 400 V line close to a number of 
residentials. In one case 200 (SkW) inverters for domestic use are 
used and in the other there is one (1 MW) inverter for a solar 
power plant. In each of the two cases two different types of invert- 
ers have been taken into consideration, the line-commutated and 
the self-commutated inverter. The report shows that one big plant 
using the self-commutated inverter gives the lowest harmonic dis- 
turbance. Filters to be connected between the inverter and the grid 
in order to damp the harmonics are briefly described. (37 figs., 10 
refs., 7 tbls.) (au). 


2404 Health and Safety 
Refer also to citation(s) 33671 


2405 Environmental Aspects 


33670 (DOE/EA-0586) Ashland Area Support Substation 
Project: Environmental assessment. USDOE Bonneville Power 
Administration, Portland, OR (United States). Jun 1992. 32p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE92019442. Source: OSTI; NTIS; INIS; GPO Dep. 

The Bonneville Power Administration (BPA) provides wholesale 
electric service to the City of Ashland (the City) by transferring 
power over Pacific Power & Light Company's (PP&L) 115-kilovolt 
(kV) transmission lines and through PP&L’s Ashland and Oak Knoll 
Substations. The City distributes power over a 12.5-kV system 
which is heavily loaded during winter peak periods and which has 
reached the limit of its ability to serve peak loads in a reliable man- 
ner. Peak loads under normal winter conditions have exceeded the 
ratings of the transformers at both the Ashland and Oak Knoll Sub- 
stations. In 1989, the City modified its distribution system at the 
request of PP&L to allow transfer of three megawatts (MW’s) of 
electric power from the overloaded Ashland Substation to the Oak 
Knoll Substation. In cooperation with PP&L, BPA installed a tempo- 
rary 6-8 megavolt-amp (MVA) 115-12.5-kV transformer for this 
purpose. This additional transformer, however, is only a temporary 
remedy. BPA needs to provide additional, reliable long-term service 
to the Ashland area through additional transformation in order to 
keep similar power failures from occurring during upcoming winters 
in the Ashland area. The temporary installation of another 20-MVA 
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mobile transformer at the Ashland Substation and additional load 
curtailment are currently being studied to provide for sustained 
electrical service by the peak winter period 1992. Two overall elec- 
trical plans-of-service are described and evaluated in this report. 
One of them is proposed for action. Within that proposed 
plan-of-service are location options for the substation. Note that de- 
scriptions of actions that may be taken by the City of Ashland are 
based on information provided by them. 


33671 (NISTIR-4931) Research for electric energy sys- 
tems: An annual report. Anderson, W.E. (ed.). National Inst. of 
Standards and Technology (EEEL), Gaithersburg, MD (United 
States). Electricity Div. Jun 1992. 79p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract Al01-87CE34011. 
Order Number DE92040076. Source: OSTI; NTIS; INIS; GPO Dep. 

This report documents the technical progress in the four investi- 
gations which make up the project “Support of Research Projects 
for Electrical Energy Systems”, Department of Energy Task Order 
Number 137, funded by the US Department of Energy and per- 
formed by the Electricity Division of the National Institute of 
Standards and Technology (NIST). The first investigation is con- 
cerned with the measurement of magnetic fields in support of 
epidemiogical and in vitro studies of biological field effects. The 
second investigation is concerned with two different activities: the 
production of S2F;9 in negative corona in SF, and the measure- 
ment of electron scattering and dissociative electron attachment 
cross sections for SF, and its electrical by-products. The third in- 
vestigation is also concerned with tvo different activities: several 
liquids that are currently used or have potential for use as high 
voltage dielectrics are studied using conventional impulse break- 
down measurement techniques and high-speed photography and 
advances in partial discharge measurement techniques are pre- 
sented. The last investigation is concerned with the evaluation and 
improvement of methods for measuring fast transients in electrical 
power systems such as might be associated with an electromag- 
netic impuise. 


33672 Vapor solvent decontamination of PCB [polychlori- 
nated biphenyls] transformer com Green, G.R.; Green, 
G.R. To Union Carbide Chemicals and Plastics Co. Inc. (USA). 14 
May 1992. Filed date 13 Nov 1990. Canada Patent patent applica- 
tion 2029741. 14p. Source: Micromedia Ltd., Technical Information 
Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $6.00 CAN; MF $4.00 CAN. 

A process is provided to recover reciaimable material from dis- 
carded transformers containing PCB (polychlorinated biphenyl) 
insulating oils and to minimize the volume of materials which are 
subject to environmental regulation upon disposal. According to the 
invention, the transformer is drained and given an initial cleaning. 
The internal parts are removed and cleaned a second time as is 
the empty transformer casing. Recoverable materials such as alu- 
minum and copper are cleaned to less than 10 ug of PCB per 100 
cm?, allowing these materials to be recycled rather than buried. Al- 
most all of the remaining nonmetallic materials are combustible 
solids or liquids which can be destroyed by incineration. The clean- 
ing is accomplished using trichloroethylene solvent, chosen for its 
low boiling point which makes it easy to recycle using an isother- 
mal separator. The removed transformer parts are cleaned in a 
secondary cleaning station consisting of 3 separate sections includ- 
ing tumbling baskets. 2 figs. 


2407 Economic, industrial, and Business Aspects 


33673 (CEA-CE-04123-Vols.1-2) Enhancing electricity's 
value to society: Volumes 1 and 2. Canadian Electrical Associa- 
tion, Montreal, PQ (Canada). 1990. 906p. (CONF-9010174-: 
Enhancing electricity’s value to society, Toronto (Canada), 22-24 
Oct 1990; CE-04123.). Order Number DE93602435. Source: 
OSTI; NTIS (US Sales Only); Canadian Electrical Association, One 
Westmount Square, Suite 1600, Montreal, PQ, CAN H3Z 2P9. 
Prices: $75.00 CAN. 

A conference was held on the subject of demand-side manage- 
ment (DSM) for electric utilities. Presentations were given on DSM 
challenges and opportunities, customer perspectives, restructuring 
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for service, load forecasts, energy services, industrial DSM pro- 
grams, trade allies, durability of DSM, DSM bidding, distribution 
channels, post-program evaluation, regulation, evaluation of DSM 
programs, integrated resource planning, rate-driven DSM, economic 
aspects, distribution utility perspectives, development of databases, 
new energy sources, environmental concerns, customer apprecia- 
tion, international perspectives, and the future of DSM. Separate 
abstracts have been prepared for 75 papers from this conference. 


25 ENERGY STORAGE 


2506 Thermal 


33674 (PNL-8190) Version 4.00 of the MINTEQ geochemi- 
cal code. Eary, L.E.; Jenne, E.A. Pacific Northwest Lab., Richland, 
WA (United States). Sep 1992. 155p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE93000968. Source: OSTI; NTIS; GPO Dep. 

The MINTEQ code is a thermodynamic model that can be used 
to calculate solution equilibria for geochemical applications. In- 
cluded in the MINTEQ code are formulations for ionic speciation, 
ion exchange, adsorption, solubility, redox, gas-phase equilibria, 
and the dissolution of finite amounts of specified solids. Since the 
initial development of the MINTEQ geochemical code, a number of 
undocumented versions of the source code and data files have 
come into use at the Pacific Northwest Laboratory (PNL). This 
report documents these changes, describes source code modifica- 
tions made for the Aquifer Thermal Energy Storage (ATES) 
program, and provides comprehensive listings of the data files. A 
version number of 4.00 has been assigned to the MINTEQ source 
code and the individual data files described in this report. 


2509 Batteries 
Refer also to citation(s) 33824, 33925, 33926 


33675 § (ANL/CP-76155) Dual role of nickel in sodium/nickel 
chloride batteries. Prakash, J.; Redey, L.; Skocypec, R.; Lowrey, 
R.; Vissers, D. Argonne National Lab., IL (United States). [1992]. 
2p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-921036-8: 182. meeting of the 
Electrochemical Society, Toronto (Canada), 11-16 Oct 1992). Order 
Number DE92041102. Source: OSTI; NTIS; GPO Dep. 

Corrosion of Ni metal in chloroaluminate melts containing sulfur 
additive was investigated in order to see whether Ni could be used 
not only as active material but also as current collector and cell- 
case material. Three layers were found after three days; they com- 
prised NiCl, Ni sulfide, and NaAICl,. Ni-200 wires were also 
tested under tension in NaAICl, + 2 wt%S at 300 C; no stress 
corrosion was observed. Results show that Ni metal is very stable. 
9 refs, 3 figs. (DLC) 


33676 
‘Electro-chemical energy sources Vil’. Busse, H. (Bunde- 
sakademie fuer Wehrverwaltung und Wehrtechnik, Mannheim 
(Germany). Fachgebiet Elektrotechnik und Elektroenergiewe- 
sen). Bundesakademie fuer Wehrverwaltung und Webhrtechnik, 
Mannheim (Germany). 1991 267p. (in German). From Defence 
technology symposium 'Electro-chemical energy sources VII’; 
Mannheim (Germany); 13-15 May 1991. Order Number 
DE93702313. Source: OSTI; NTIS (US Sales Only). 

This volume contains 19 lectures, which deal with the following 
problems: Primary batteries - standardisation in the international 
field; removal and use of batteries; batteries and environmental 
protection in the military field; reducing the mercury in zinc/alkali/ 
manganese batteries; Li/MnOz batteries for heavy current applica- 
tions; high performance lithium/thionyi-chioride cells; testing military 
non-rechargeable batteries; gas-tight prismatic Ni/Cd batteries with 
fibre structure electrodes: Ni/Cd batteries with Ceigard separator; 
battery charging process for pure battery operation and for mixed 
operation; quick charging process for lead batteries, especially for 
mobile cab electrical supply; treatment of sealed lead batteries in 
the military field; active and activable lithium batteries for igniters 


(CONF-9105378-) Defence technology symposium 
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(Li/silver vanadium oxide and Li/SoCl2); highly developed torpedo 
drive (aluminium/silver oxide battery; thermal battery; Li/SoCl); 
development study of a 200 Ah Li/MnOz cell for space travel appli- 
cations; batteries for electric vehicles; oxide ceramic fuel cell and 
sodium thermo-electric generator (AMTEC); fuel cells - state of de- 
velopment at Siemens. (MM). 


33677 (CONF-9105378-, pp. 05.01-05.15) Reduction of mer- 
cury in zinc/alkall/manganese batteries. Borstel, D. von (VARTA 
Batterie AG, Ellwangen (Germany). Sparte Geraetebatterien). Bun- 
desakademie fuer Wehrverwaltung und Wehrtechnik, Mannheim 
(Germany). 1991. 267p. (In German). From Defence technology 
symposium 'Electro-chemical energy sources VII’; Mannheim (Ger- 
many); 13-15 May 1991. In Defence technology symposium 
‘Electro-chemical energy sources VII’. Order Number 
DE93702313. Source: OSTI; NTIS (US Sales Only). 

In this article, the three main problem areas of alkali cells without 
mercury are described: 1. The increased collection of hydrogen at 
the zinc. 2. Lower load capacity of the zinc particles without mer- 
cury on great vibration. The VARTA Battery Co has succeeded in 
producing mercury-free cells, which show no appreciable loss in all 
typical types of discharging compared to cells containing mercury. 
This is shown by diagrams with examples of mild and hard loads, 
ie: for different applications from transitor discharges to lightning 
pulse discharges. (MM). 


33678 (CONF-9105378-, pp. 06.01-06.11) LIMnO. batteries 
for heavy current applications. Becker-Kaiser. Bundesakademie 
fuer Wehrverwaltung und Webhrtechnik, Mannheim (Germany). 
1991. 267p. (In German). From Defence technology symposium 
’Electro-chemical energy sources VII’; Mannheim (Germany); 13-15 
May 1991. In Defence technology symposium ’Electro-chemical en- 
ergy sources VII’. Order Number DE93702313. Source: OSTI; 
NTIS (US Sales Only). 

The construction, discharge behaviour and safety of an L/MnO2 
battery are described. (MM). 


33679 (CONF-9105378-, pp. 11.01-11.13) Sealed nickel/ 
cadmium batteries with Ceigard separator. Ludwig, P.; Spren- 
gel, D. Bundesakademie fuer Wehrverwaltung und Wehrtechnik, 
Mannheim (Germany). 1991. 267p. (In German). From Defence 
technology symposium 'Electro-chemical energy sources VII’; 
Mannheim (Germany); 13-15 May 1991. In Defence technology 
symposium ‘Electro-chemical energy sources VII’. Order Number 
DE93702313. Source: OSTI; NTIS (US Sales Only). 

From the development of Ni/Cd batteries for use in aircraft at the 
start of the 1960’s, two series with capacities of between 4 and 40 
Ah emerged, which are very suitable for the special requirements 
of use in military equipment and in flight, ie: the series FP...H1 
with cellophane separation and the series FP...HiC with Celguard 
separation, which are also sold under the name 'Safety Plus’ . The 
FP...H1C series combines the excellent low temperature capacity 
of cells with cellophane separation with the proven reliability of 
cells with Celgard separators at high temperatures. The construc- 
tion and properties, such as charging and discharging behaviour 
and capacity of the further developed series are shown with pic- 
tures and diagrams. The improvements are mainly achieved by 
increasing the active surface, i.e. by using proven sintering tech- 
nique. This ensures the high reliability and safety in use required, 
which is maintained by intensive quality assurance. (orig.). 


33680 (CONF-9105378-, pp. 12.01-12.19) Battery charging 
process for pure battery operation and mixed operation. 
Schupp, J. (Bundesamt fuer Wehrtechnik und Beschaffung, 
Koblenz (Germany)). Bundesakademie fuer Wehrverwaltung und 
Wehrtechnik, Mannheim (Germany). 1991. 267p. (In German). 
From Defence technology symposium ‘Electro-chemical energy 
sources VII’; Mannheim (Germany); 13-15 May 1991. In Defence 
technology symposium ’‘Electro-chemical energy sources VII’. Or- 
der Number DE93702313. Source: OSTI; NTIS (US Sales Only). 
As an introduction, the particular importance of batteries for the 
Federal German Army and the associated charging process is poi- 
tend out. As the charging process must be matched to the type of 
battery operation and the battery technique concerned, these are 
briefly introdruced. After this, the charging behaviour of different 
battery techniques is explained in detail. Control, regulation and 





switch-off criteria for battery charging are derived from this and op- 
timum charging methods for different types of battery operation and 
battery systems are introduced. (orig.). 


33681 (CONF-9105378-, pp. 18.01-18.10) Development 
study for a 200 Ah LIMnOz cell. First results. Harms, H.J. (Ac- 
cumulatorenwerke Hoppecke, Brilon (Germany)). Bundesakademie 
fuer Wehrverwaltung und Webhrtechnik, Mannheim (Germany). 
1991. 267p. (In German). From Defence technology symposium 
"Electro-chemical energy sources VII’; Mannheim (Germany); 13-15 
May 1991. In Defence technology symposium ‘Electro-chemical en- 
ergy sources VII’. Order Number DE93702313. Source: OSTI; 
NTIS (US Sales Only). 

The use of L/MnOz cells in space travel applications poses a 
series of concrete questions for the technique regarding capacity, 
reliability and safety. The first results on the point of capacity show 
a favourable picture of the cell. Regarding reliability and safety, 
one must wait for the end of the present test phase. From long 
years of experience with our heavy current Li/MnOz cells of size D 
and C, we are confident that there will be favourable results here 
too, which will make use of these 200 Ah Li/MnO, cells of interest 
via HERMES in other applications. (orig.). 


33682 (LBL-32059) Solid electrolytes for 
rechargeable batteries: Final report. Narang, S.C. (SRI interna- 
tional, Menlo Park, CA (United States). Chemistry Lab.); Ventura, 
S.C. Lawrence Berkeley Lab., CA (United States); SRI Interna- 
tional, Menlo Park, CA (United States). Chemistry Lab. Feb 1992. 
20p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. Order Number DE93001603. Source: 
OSTI; NTIS; GPO Dep. 

SRI International has synthesized and tested new, dimensionally 
stable polymer electrolytes for high energy density rechargeable 
lithium batteries. We have prepared semi-interpenetrating networks 
of sulfur-substituted polyethyleneoxide with tetmethylorthosilicate 
(TEOS). The in situ hydrolysis of TEOS produces a mechanically 
stable three-dimensional network that entangles the polymer elec- 
trolytes and makes the film dimensionally flexible and stable. With 
this approach, the best dimensionally stable polymer electrolyte of 
this type produced so far, has a room temperature lithium ion con- 
ductivity of 7.5 x 10-* S cm-'. Another type of solid polymer 
electrolytes, polydiacetylene-based single-ion conductors with high 
room temperature proton conductivity were also developed. ne best 
conductivity of these polymers is two orders of magnitude higher 
than that of Nafion under comparable experimental conditions. With 
further appropriate chemical modification, the new polymers could 
be used in fuel cells. 


33683 (LBL-32211) Exploratory Technology Research Pro- 
gram for electrochemical energy storage: Executive sum 
report for 1991. Kinoshita, K. (ed.). Lawrence Berkeley Lab., CA 
(United States). Jun 1992. 15p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE93001596. Source: OSTI; NTIS; GPO Dep. 

The US DOE Office of Propulsion Systems provides support for 
an electrochemical energy storage program, that includes research 
and development (R&D) on advanced rechargeable batteries and 
fuel cells. A major goal of this program is to develop electrochemi- 
cal power sources suitable for application in electric. The program 
centers on advanced systems that offer the potential for high per- 
formance and low life-cycle costs. The DOE Electrochemical 
Energy Storage Program is divided into two projects: the Electric 
Vehicle Advanced Battery Systems Development (EVABS) Pro- 
gram and the Exploratory Technology Research (EM) Program. 
The EVABS Program management responsibility has been as- 
signed to Sandia National Laboratory, and the Lawrence Berkeley 
Laboratory is responsible for management of the ETR Program. 
The EVABS and ETR Programs include an integrated matrix of 
R&D efforts designed to advance progress on several candidate 
electrochemical systems. The United States Advanced Battery 
Consortium (USABC), a tripartite undertaking between DOE, the 
US automobile manufacturers and the Electric Power Research In- 
stitute (EPRI), was formed in 1991 to accelerate the development 
of advanced batteries for consumer EVs. The role of the ETR Pro- 


gram is to perform supporting research on the advanced battery 
systems under development by the USABC and EVABS Program, 
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and to evaluate new systems with potentially superior performance, 
durability and/or cost characteristics. The specific goal of the ETR 
Program is to identify the most promising electrochemical technolo- 
gies and transfer them to the USABC, the battery industry and/or 
the EVABS Program for further development and scaleup. This 
executive summary summarizes the research, financial and man- 
agement activities relevant to the ETR Program in CY 1991. 


33684 (LBL-32212) Exploratory Technology Research Pro- 
gram for electrochemical energy storage: Annual report for 
1991. Kinoshita, K. (ed.). Lawrence Berkeley Lab., CA (United 
States). Jun 1992. 49p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. Order Number 
DE93001595. Source: OSTI; NTIS; GPO Dep. 

The US Department of Energy's Office of Propulsion Systems 
provides support for an electrochemical energy storage program, 
that includes research and development (R&D) on advanced 
rechargeable batteries and fuel cells. A major goal of this program 
is to develop electrochemical power sources suitable for application 
in electric vehicles. The program centers on advanced systems that 
offer the potential for high performance and low life-cycle costs. 
The DOE Electrochemical Energy Storage Program is divided into 
two projects: the Electric Vehicle Advanced Battery Systems De- 
velopment (EVABS) Program and the Exploratory Technology 
Research (ETR) Program. The EVABS Program management re- 
sponsibility has been assigned to Sandia National Laboratory, and 
the Lawrence Berkeley Laboratory is responsible for management 
of the ETR Program. The EVABS and ETR Programs include an 
integrated matrix of R&D efforts designed to advance progress on 
several candidate electrochemical systems. The United States 
Advanced Battery Consortium (USABC), a tripartite undertaking be- 
tween DOE, the US automobile manufacturers and the Electric 
Power Research Institute (EPRI), was formed in 1991 to accelerate 
the development of advanced batteries for consumer EVs. The role 
of the ETR Program is to perform supporting research on the ad- 
vanced battery systems under development by the USABC and 
EVABS Program, and to evaluate new systems with potentially su- 
perior performance, durability and/or cost characteristics. The 
specific goal of the ETR Program is to identify the most promising 
electrochemical technologies and transfer them to the USABC, the 
battery industry and/or the EVABS Program for further development 
and scaleup. This report summarizes the research, financial and 
management activities relevant to the ETR Program in CY 1991. 


33685 (LBL-32234) Corrosior-resistant coatings for high- 
temperature high-sulfur- activity applications: Final report. 
Selman, J.R. (Illinois Inst. of Tech., Chicago, IL (United States). 
Chemical Engineering Dept.); Aladjov, B.; Chen, B. Lawrence 
Berkeley Lab., CA (United States); Illinois Inst. of Tech., Chicago, 
IL (United States). Dept. of Chemical Engineering. Jan 1992. 30p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-76SF00098. Order Number DE93001527. Source: 
OSTI; NTIS; GPO Dep. 

The previously started experiments to verify the feasibility of ob- 
taining molybdenum and molybdenum carbide coatings from 
oxide-based melts were continued. A molten salt bath consisting of 
an equimolar mixture of Naj,WO, and K2WO, was used. The 
molybdenum and carbon species were introduced as alkali molyb- 
date and carbonate. The coating morphology depends strongly on 
melt composition, temperature and moisture content. Application of 
initial pre-electrolysis significantly changes the composition and 
morphology of the coatings. Using non-lithium alkali salts, coatings 
of better quality were obtained. Adding 3-8 mol% Na2B,407 to the 
basic non-lithium bath composition was observed to cause signifi- 
cant morphology and quality changes. Bath compositions produce 
a more uniform small-grain-size coating and they do not require 
extensive purification. Constant current and reverse and/or pulse 
current patterns were applied during plating. The latter produces 
smaller-grain-size coatings at the same working temperature. Re- 
search was undertaken to deposit Mo and Moz C films on a 
substrate 2.5 cm by 3.8 cm in area. Using an orthogonal factorial 
design, a new series of experiments has been carried out to inves- 
tigate the effect of the evaporation rate of Mo(CO)¢ as a precursor. 
From the weight gain of the substrate, initial conclusions have 
been drawn about the optimal conditions for maximum evaporation 
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rate, deposition rate and thickness. Thicker coatings (a few um) 
have been obtained which show two different types of crystallites 
growing on an initially amorphous film. A two dimensional transport 
and reaction kinetics model for a parallel-plate PECVD reactor was 
outlined. The PECVD results will be used to verify the model. The 
primary parameters to be explored are those representing the de- 
position kinetics of Mo and C. 


33686 (LBL-32235) Ex-situ and in-situ spectroscopic stud- 
les of the passive film on alkali and alkaline earth metais in 
nonaqueous solvents: Final report. Wang, K. (Case Western 
Reserve Univ., Cleveland, OH (United States). Dept. of Physics 
and Chemistry); Chottiner, G.S.; Herrera-Fierro, P.; Scherson, D.A. 
Lawrence Berkeley Lab., CA (United States); Case Western Re- 
serve Univ., Cleveland, OH (United States). Mar 1992. 44p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. Order Number DE93001529. Source: 
OSTI; NTIS; GPO Dep. 

The adsorption of carbon dioxide on potassium-dosed Ag(111) 
has been investigated with temperature-programmed desorption 
(TPD), work function measurements, and Auger electron (AES), X- 
ray photoelectron (XPS), and high resolution electron energy loss 
(HREELS), spectroscopies. Unlike the behavior observed for other 
K-modified single-crystal metal surfaces, the TPD spectra of near- 
saturation coverages of CO2 on K/Ag(111) for K coverages in the 
range 0.13 < @x < 0.47 exhibit a sharply defined m/e = 44 peak 
at 796 +/— 6 K with no evidence for the desorption of CO at any 
temperature. Similar TPD experiments involving mixtures of natural 
and '®0-labellied COz indicate that the oxygen atoms undergo par- 
tial scrambling, suggesting that the overall process cannot be 
represented in terms of a simple adsorption/desorption of CO2. 
The HREELS spectra of CO2-saturated K/Ag(111) show, in addi- 
tion to very minor features, a sharp peak at about 1480 cm—', and 
XPS spectra of the same interface display a C(ls) peak with a 
binding energy characteristic of an electron-rich carbon species. 
This information is consistent with the presence of a carbon-bound 
CO species on the surface. Evidence against the complete dissoci- 
ation of CO. was obtained from TPD which failed to reveal 
features associated with carbonate (decomposition) expected to be 
formed via the reaction of CO. and adsorbed O. It is proposed that 
COz2 on K/Ag(111) binds through the carbon to the surface leading 
to the “partial” dissociation (or activation) of each CO2 molecule 
into adsorbed CO and O. Within this model, such adsorbed O 
would serve as a bridge between the carbon atoms of neighboring 
“activated” CO. molecules, and therefore undergo exchange prior 
to or during thermal desorption. 


33687 (LUTEDX-TEIE-5063-1-78-91) Modelling and simule- 
tion of an electrical vehicle battery: Prediction of the residual 
capacity in a sealed lead-acid battery. Bengtsson, A.; Kjelisson, 
M. Lund Univ. (Sweden). Dept. of Industrial Electrical Engineering 
and Automation. Nov 1991. 78p. Order Number DE93711217. 
Source: OSTI; NTIS. 

A good battery model is the basis of the development of an accu- 
rate state of charge observer and is a condition for optimal battery 
management. The lead-acid battery is by far the most used type 
due to its reasonable performance at low cost. The chemical reac- 
tions inside a lead-acid battery can be represented to a reasonable 
level of approximation by means of an electrical equivalent. The 
components are time-varying, non-linear and temperature depen- 
dent. This report presents a dynamic model of the lead-acid battery 
combined with a Kalman observer. The model take time-variations 
and non-linearity into consideration. Suggestions are made con- 
cerning how to include temperature dependence as well. The 
results from the model are tested against laboratory and in-vehicle 
measurement and show good agreement. A comparison with more 
simplified models is made which shows that these can be satisfac- 
tory under certain conditions. (41 refs. 68 figs., 10 tbls.) (au). 


33688 (NEI-DK-943) Rechargeable manganese oxide bat- 
terles. Zachau-Christensen, B. (Danmarks Tekniske Hogejskole. 
Fysisk Kemisk Institut, Lyngby (DK)); West, K.; Skaarup, S. Dan- 
marks Tekniske Hoejskole, Lyngby (Denmark). Fysik-Kemisk Inst.; 
Danmarks Tekniske Hoejskole, Lyngby (Denmark). Fysisk Lab. 3. 
Jun 1992 72p. Contract ENS-1443/90-0005. Order Number 
DE93711041. Source: OSTI; NTIS. 
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EFP-90. 

Former work on lithium and sodium batteries proved the feasibil- 
ity of making solid state cells with high energy density and 
reversibility. The utility of manganese oxides as cathode material in 
rechargeable alkali metal solid state intercalation batteries was in- 
vestigated. The structural chemistry of manganese dioxides and 
the experimental procedures are briefly explained. Investigations 
concerned lithium manganese spinels, ternary lithium m 
oxides and mixed manganese-titanium spinels. The results of the 
experiments are presented. A large number of lithium manganese 
oxides were investigated with respect to their ability to insert 
lithium reversibly below 3.5 V vs Li, and the lithium behaviour was 
correlated to the structural properties of the host materials. The 
conclusions are given in detail. It is stated that the main problem 
with respect to utilization of manganese oxides in secondary cells 
was the lack of an electrolyte which does not suffer from catalytic 
oxidation at high potentials. (AB) (52 refs.). 


33689 Method for lead-acid battery plates. 
Sklarchuk, J. 18 Apr 1992. Filed date 17 Oct 1990. Canada Patent 
patent application 2027872. 40p. Source: Micromedia Ltd., Techni- 
cal information Centre, 165 Hotel de Ville, Place du Portage, 
Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC $6.00 CAN; 
MF $4.00 CAN. 

Lead-acid battery plates are made by preparing alloys of lead 
with at least one additive metal that can be leached with an acid or 
an alkali from the alloy, leaving a porous permeable lead matrix. 
The additive metal must be evenly and finely distributed in the 
lead. A number of additive metals can be used, but the additive 
metal is preferably Mg or Zn and Mg, each in a preferred amount 
in the range of ca 3-15 wt %. The lead alloy is prepared by cast- 
ing, preferably by rapid solidification casting, and subsequently 
pulverizing the alloy. The resulting lead alloy particles are applied 
to a conventional lead alloy battery grid by pressing, causing the 
formation of a coherent plate of grid and alloy. The plate is 
subsequently leached in an alkali or an acid which causes the sub- 
stantial removal of additive metal from the alloy, leaving a coherent 
porous permeable layer of substantially lead as active material. 
The preferred leachant is sulfuric acid. Other leachants require 
careful removal of all traces from the lead matrix. The plates are 
used for both the positive and negative plates of the battery. The 
negative plates are treated with an expander, preferably by vac- 
uum impregnation. The positive and negative plates are assembled 
into a battery which is filled with an electrolyte and charged. Using 
the method of the invention, the fabrication time for a battery is re- 
duced from 5-7 d for prior art batteries to ca 1-2 d. 8 figs., 2 tabs. 


2510 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 33683, 33684 
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33690 (DOE/IG—0314) Pension fund activities at Depart- 
ment laboratories managed by the University of California. 
USDOE Office of Inspector General, Albuquerque, NM (United 
States). Western Regional Audit Office. 18 Sep 1992. 25p. Spon- 
sored by USDOE, Washington, DC (United States). Source: OSTI 
(Free of Charge). 

Report to The Secretary. 

The Department of Energy’s (Department) Office of Contractor 
Human Resource Management, and San Francisco and Albu- 
querque Field Offices have responsibility for contract administration 
of the Department's interest in two separate pension plans cover- 
ing University of California (University) employees at Lawrence 
Livermore National Laboratory, Lawrence Berkeley Laboratory, and 
Los Alamos National Laboratory. The purpose of the audit was to 
review the Department's contract administration of its interest in 
those pension pians. 


33691 (ETDE-mf-93702324) The historical development of 
regional utility services in the area of the former GDR. Annex 





to VKU-ND series 501. Jacobi, K.O. Verband Kommunaler Un- 
ternehmen e.V., Koeln (Germany). [1992] 8p. (In German). Order 
Number DE93702324. Source: OSTI; NTIS (US Sales Only). 

A just published report on the history of integrated energy supply 
systems of regional public utilities illustrates the development of re- 
gional utility services and thus of the integrated energy supply 
system in the area of the former FRG. The history of regional pub- 
lic utilities is closely connected with the beginnings of regional 
integrated energy supply systems. After the radical changes in the 
GDR and in view of incressing discussion about the reestablish- 
ment of regional companies in the GDR the question of the 
formerly existing regional utility service in Central Germany comes 
to the fore. Investigations based on oki documents have revealed 
interesting results which are described in this report. (orig.). 


33692 (IPNO-1990/1, pp. 177-186) Why is the Drell-Hearn- 
Gerasimov sum rule interesting. Soffer, J. (Centre National de la 
Recherche Scientifique (CNRS), 13 - Marseille (France). Centre de 
Physique Theorique). Paris-11 Univ., 91 - Orsay (France). Inst. de 
Physique Nucleaire. 1990. (CONF-9007250-: Workshop on future 
of nuclear physics in Eurpoe with polarized electrons and photons, 
Orsay (France), 4-6 Jul 1990). In Proceedings of the Workshop on 
future of nuclear physics in Europe with polarized electrons and 
photons. 205p. Order Number DE92570037. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The Drell-Hearn-Gerasimov (DHG) sum rule has not been tested 
experimentally yet. After a review of the related physics arguments, 
and the derivation of the DHG sum rule, the assumption involved 
are discussed, and its possible connection with polarized deep 
inelastic scattering and the so-called Bjoerken sum rule are consid- 
ered. Various uses of the DHG sum rules are described briefly, 
and more specifically, the implications on its validity from saturation 
are treated. (R.P.) 14 refs., 6 figs. 


2901 Energy Analysis and Modeling 
Refer also to citation(s) 33746 


33693 (ETDE-mf-93702109) Lingen town (Ems). Energy 
balance 1990. Varel, R. (comp.). Stadt Lingen an der Ems (Ger- 
many). Nov 1991 36p. (in German). Order Number DE93702109. 
Source: OSTI; NTIS (US Sales Only). 

The first aim was to take stock of the following parameters in 
connection with heating systems: Fuel efficiency age, of system, 
exhaust gas losses. The second aim was to allocate these data 
geographically to certain town districts. It showed that a town's 
complete energy balance supplies useful hints concerning the con- 
version and modemization potential of heating systems (e.g. from 
oil heating to district heating or gas). In addition, this data material 
is a good basis for deciding on regional promotion programs for 
energy conservation, e.g. in stipulating the year of construction up 
to which subsidies are to be paid for the conversion of heating sys- 
tems. (orig/UA). 


2902 Economics and Sociology 


Refer also to citation(s) 32813, 32815, 32816, 32818, 32819, 
32824, 32826, 32827, 32828, 32829, 32830, 32831, 32906, 33362, 
33746, 33873, 33874, 33875, 33878, 33879, 33880, 33881, 34526 


33694 (DOE/BP-1865) Ross Complex comprehensive site 
and bullding development guide. Evans (David) and Associates, 
Inc., Corvallis, OR (United States); CH2M Hill, Corvallis, OR 
(United States); Gazley, Plowman, Atkinson, Soderstrom Archi- 
tects, Corvallis, OR (United States). Jun 1992. 119p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE92040786. Source: OSTI; NTIS; GPO Dep. 

The Comprehensive Site and Building Development Guide for 
Ross Complex ("Guide") is intended to provide a flexible framework 
for the future improvements needed at Ross Complex. The time 
frame for implementation of the extensive site improvements will be 
long, perhaps 10 to 20 years. The Guide recommends a program 
of new construction, remodeling, and demolition to meet the pro- 
jected facility needs of all the organizations located at Ross 
Complex. Ultimately, 14 new buildings will be required. The Guide 
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includes a description of these facilities and their location. In addi- 
tion to new construction and demolition, some facilities will be 
remodeled to accommodate expected organizational expansion 
and functional changes. The necessary remodeling is also de- 
scribed in the Guide. The Guide presents standards and guidelines 
which will ensure that future development will fit with existing facili- 
ties and meets the needs of the organizations currently located 
there. The Guide includes recommendations for remodelling and 
reuse of existing facilities as well as for locating new facilities. It 
addresses infrastructure and improvements such as the utilities, 
landscaping, roads, parking, security improvements, and land ac- 
quisitions needed to support the facility improvements. 


33695  (NEI-NO-254) Implicit environmental costs in hydro- 
electric development: An analysis of the Norwegian Master 
Plan for Water Resources. Carisen, A.J. (Norwegian Water Re- 
sources and Energy Administration, Oslo (NO)); Wenstoep, F.; 
Strand, J. Oslo Univ. (Norway). Sosialoekonomisk Inst. 1992 40p. 
Order Number DE93711178. Source: OSTI; NTIS; INIS. 

The ranking of hydropower projects under the Norwegian Master 
Plan for Water Resources is used to derive implicit government 
preferences for a number of environmental attributes described by 
ordinal scores for each project. Higher negative scores are gener- 
ally associated with greater implicit willingness to pay to avoid the 
environmental damage tied to the attribute, caused by hydropower 
development. The total (ordinary economic and implicit environ- 
mental) cost for each project are derived, and the environmental 
costs per capacity unit are found to be on the same order as the 
economic costs, lower for projects ranked for early exploitation, 
and higher for projects to be saved permanently. An implicit long- 
run marginal cost curve for Norwegian hydropower development is 
derived, which is generally sloping, but not uniformly so. 
This can be due to the model specification problems or ranking in- 
consistencies, both of which are likely to be present. 11 refs., 7 
figs., 1 tab. 
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Refer also to citation(s) 32821, 32823, 33718, 33751, 33876, 
34526, 34536, 34537, 34565, 34574, 34576, 34636, 34825, 35451 


33696 (CONF-891098-13) NEPA follow-up studies: intro- 
duction and . Hunsaker, D.B. Oak Ridge National Lab., 
TN (United States). [1989]. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
The scientific challenges of NEPA: future directions based on 20 
years of experience; Knoxville, TN (United States); 24-27 Oct 1989. 
Order Number DE9S2019957. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the importance of follow-ups to environ- 
mental assessments.(CBS) 


33697 (CONF-9201115—-) Current environmental situation 
in the new Federal States. Pt. 2. Journalistenseminar der Infor- 
mation Umwelt. Haury, H.J. (GSF-Forschungszentrum fuer Umwelt 
und Gesundheit GmbH, Neuherberg (Germany). Projekt Information 
Umwelt); Koller, U.; Assmann, G. GSF - Forschungszentrum fuer 
Umwelt und Gesundheit GmbH, Neuherberg (Germany). May 1992 
121p. (In German). From Press seminar of the GSF Project 'Infor- 
mation Environment’; Frankfurt am Main (Germany); 16 Jan 1992. 
Order Number DE93702624. Source: OSTI; NTIS (US Sales Only). 

The ‘Information Environment’ organized on the 16th of January 
1992 in Frankfurt the second part of a two-part press meeting 
about the current environmental situation in the new Federal 
States. Leading scientists from research organizations as well as 
experts from industry, energy businesses and the Ministry of 
Transport gave lectures about environmental problems of prime im- 
portance the new Federal States have to cope with. In the first part 
of the meeting environmental problems and their effects on differ- 
ent media such as water and soil were dealt with and now among 
others energy supply, traffic concepts, chemical industry and air 
pollution abatement were in the focus of attention. In this report of 
the meeting the lectures are given in writing. (orig.). 


33698 (CONF-9201115-, pp. 69-85) Alr pollutant emissions 
In the new Federal States - emission sources, new techniques, 
alr pollution abatement concepts. Friedrich, R. (Stuttgart Univ. 
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(Germany)). GSF - Forschungszentrum fuer Umwelt und Gesund- 
heit GmbH, Neuherberg (Germany). May 1992. 121p. (in German). 
From Press seminar of the GSF Project ‘Information Environment’; 
Frankfurt am Main (Germany); 16 Jan 1992. In Current environ- 
mental situation in the new Federal States. Pt. 2. Order Number 
DE93702624. Source: OSTI; NTIS (US Sales Only). 

Due to the high consumption of brown coal there were in the 
past extremely high air pollutant emissions in the GDR particularly 
of SOz and dust. By shutting down industrial and business estab- 
lishments emissions from stationary combustion systems were 
considerably reduced till the end of 1991. On the other hand NO, 
and VOC emissions increase at present due to the increased vol- 
ume of traffic. In the medium term, i.e. till the middle of 1996, the 
emissions of large emitters will drastically decrease as the regula- 
tions of the Bundesimmissionsschutzgesetz (Federal Pollution 
Protection Act) have come into effect. Problems caused by small 
coal firing plants in households and by increasing traffic particularly 
heavy motor traffic will then come to the fore. For this reason on 
the medium additional efforts are necessary to replace browncoal 
combustion systems by natural gas district heat and fuel oil and to 
reduce truck emissions. (orig/UA). 


33699 (CONF-9201115-, pp. 109-120) Environmental situa- 
tion and environmental research in the new Federal States - 
summery and outlook. Levi, H.W. GSF - Forschungszentrum fuer 
Umwelt und Gesundheit GmbH, Neuherberg (Germany). May 1992. 
121p. (In German). From Press seminar of the GSF Project 'Infor- 
mation Environment’; Frankfurt am Main (Germany); 16 Jan 1992. 
In Current environmental situation in the new Federal States. Pt. 2. 
Order Number DE93702624. Source: OSTI; NTIS (US Sales Only). 

In the former GDR four branches of trade mainly caused the 
partly excessive environmental loads: energy supply, chemical 
industry, brown coalmining and agriculture. Prerequisite for an im- 
provement of the environmental situation is avoidance or drastical 
reduction of emissions. As the three main environmental media - 
air, water and soil - react differently on these the remedy perspec- 
tives are dealt with individually for each medium. Three aspects 
are important in the organization of environmental research in the 
new Federal States: - research to support remedy action, - re- 
search based on specific load situations in the new Federal States, 
- retention of suitable research capacities. First the main subjects 
are gone into and then institutions and their main tasks and pro- 
jects are presented which are according to the Wissenschaftsrat 
(Council of Science) of prime importance. (orig/UA). 


33700 (DOE/EH-0273) Definitions of solid and hazardous 
wastes. USDOE Assistant Secretary for Environment, Safety, and 
Health, Washington, DC (United States). RCRA/CERCLA Div. Aug 
1992. 103p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE92019908. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This guidance document explains the definitions of solid and 
hazardous waste under the Resource Conservation and Recovery 
Act (RCRA). The definitions are presented in flowchart form to pro- 
vide the reader with a method of utilizing applicable regulations to 
determine whether or not a material meets the definition of a solid 
or hazardous waste. A narrative adjacent to each step of the flow- 
chart elaborates on the specific subject and clarifies the role of the 
step. The text also contains cross references to other parts of this 
document for further clarification. The information is provided in 
terms of a decision-making process. The flowcharts and accompa- 
nying text include all major information from the RCRA regulations 
found in Title 40 of the Code of Federal Regulations, Part 261 (40 
CFR Part 261). In some cases, regulatory language has been sup- 
plemented with language from EPA rulemaking preambles. 


33701 (ECN-C-92-041) EUROTRAC projects: Progress 
report 1990-1992. Slanina, J.; Arends, B.G.; Wyers, G.P. Nether- 
lands Energy Research Foundation (ECN), Petten (Netherlands). 
Jul 1992. 93p. (In Dutch, English). Project ECN 2600/2601/2602. 
a Number DE93704899. Source: OSTI; NTIS (US Sales Only); 

The projects discussed are BIATEX (Blosphere-ATmosphere EX- 
change of pollutants), ACE (Acidity in Clouds Experiment) and 
GCE (Ground-based Cloud Experiment). ECN also coordinates 
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BIATEX and contributes to the coordination of EUROTRAC. Re- 
search in BIATEX is aimed at the development of equipment, by 
which atmosphere-surface interactions of air pollution can be quan- 
tified. A ion chromatograph, connected to a rotating denuder, is 
developed to be applicated in the field for on-line analysis of de- 
nuder extracts and other samples. To investigate dry deposition of 
ammonia a continuous-flow denuder has been developed. A ther- 
modenuder system to measure the concentrations of HNO; and 
NH,NO, in the ambient air is optimized to determine depositions 
and is part of the ECN monitoring station in Zegveld, Netherlands. 
An aerosol separation technique, based on a cyclone separator, 
has also been developed. All this equipment has been used in field 
experiments above wheat and heather. An automated monitoring 
station for long-term investigations of NH3, HNO3 and SOz2 dry de- 
position on grassland and the impact of the deposition on the 
presence and composition of water films has been set up and fully 
tested. Research in GCE concerns the uptake and conversion of 
air pollution in clouds (cloud chemistry). Measuring equipment from 
several collaborative institutes has been specified and calibrated in 
a cloud chamber at ECN. The ECN contribution is the determina- 
tion of the gas phase composition and the micro-physical 
characterization of the clouds. Measurement campaigns were car- 
ried out in the Po area (Italy) in fog, and in Kleiner Feldberg near 
Frankfurt, Germany, in ic clouds. Estimations are given of 
the deposition of fog water and cloud water on forests in the 
Netherlands and the low mountain range in Germany. The project 
ACE was not started because of financial reasons and will be re- 
considered. 26 figs., 1 tab., 3 apps., 34 refs. 


33702 (ETDE-mf-—93702330) Transfrontier pollution and 
global environmental media. Kieler Arbeitspapiere - Kiel working 
papers. Siebert, H. Institut fuer Weltwirtschaft an der Univ. Kiel 
(Germany). Jan 1992 24p. Order Number DE93702330. Source: 
OSTI; NTIS (US Sales Only). 

Environmental allocation has important international implications. 
One aspect is the impact of environmental scarcity on competitive- 
ness and trade. In this approach, among other issues such as 
environmental policy and the terms of trade or environmental policy 
as a device for protection, the repercussions of a country’s envi- 
ronmental policy on the environmental quality of another country 
through the international division of labor are (will be) studied. But 
countries may be interlinked more directly via environmental media, 
for instance through river systems or atmospheric media or they 
may use an international public good jointly. Then the issue arises 
how the economic decisions in one country affect environmental 
quality in the other country or the jointly-used public good. In this 
paper, transfrontier and global environmental issues are analyzed. 
The non-cooperative and cooperative solution of transfrontier pollu- 
tion and global environmental media are discussed. Policy 
measures are reviewed. (orig/UA). 


33703 (EUR-13999) Alr quality in the Greater Madrid area. 
Monitoring campaign in November 1990. Cerutti, C. (Commis- 
sion of the European Communities, Ispra (Italy). Joint Research 
Centre); Noriega, A.; Sandroni, S. Commission of the European 
Communities, Luxembourg (Luxembourg). 1992. 72p. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Growing concern about air quality in the greater area has initi- 
ated local authorities to undertake a series of investigations. 
Supplementing a long-term monitoring campaign with NO ° diffu- 
sion tubes, a monitoring survey on pollutants distribution in the 
area took place in November 1990 when the meteorological condi- 
tions were expected to be favourable to an accumulation of 
pollutants released by fumes from traffic and from domestic heat- 
ing. Measurements acquired by a specially equipped mobile unit in 
different quarters of the city enabled us to get a detailed view of 
pollutant distribution, thus adding information for better siting of 
monitoring stations within the network. 58 figs., 5 tabs. 


33704 (INIS-JP-005, pp. 3-9) Global environment and activ- 
Ity of RITE. Kondo, Jiro (Science Council of Japan, Tokyo 
(Japan)). Japan Atomic Energy Research Inst., Tokyo (Japan). 
1991. 462p. (CONF-910359—: 3. international symposium on ad- 
vanced nuclear energy research: global, environment and nuclear 
energy, Mito (Japan), 13-15 Mar 1991). In Proceedings of the third 
international symposium on advanced nuclear energy research: 





Global environment and nuclear energy. 
DE92514989. Source: OSTI; NTIS; INIS. 

In the present paper, the author would like to discuss the relation 
between conventional energy and global warming. Research Insti- 
tute of Innovative Technology for the Earth (RITE) was established 
in Japan, September 1990. The author would like to introduce what 


RITE is intending to achieve. This is the case when technology 
leads science. (J.P.N.). 


33705 (INIS-mf-13356) Statement on the United Nations 
conference on environment and development Rio de Janeiro, 
4 June 1992. Blix, H. (international Atomic Energy Agency, Vienna 
(Austria)). International Atomic Energy Agency, Vienna (Austria). 
Jun 1992 5p. (CONF-9206148-: United Nations conference on en- 
vironment and development: earth summit, Rio de Janeiro (Brazil), 
1-12 Jun 1992). Order Number DE93601878. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Energy generation contributes greatly to environmental damage, 
and its impacts now pose a threat to the entire planet. The de- 
mand for energy is certain to increase in the coming decades, and 
the world will have to assess carefully what mix of energy sources 
is compatible with sustainable development and how best to use 
energy. The present heavy use of fossil fuels is at the root of some 
of the most serious environmental problems we face. Nuclear 
power can play an important part in combusting climate change 
and other energy-related problems such as urban air pollution and 
acid deposition. It too poses problems, such as the risk of serious 
accidents and the difficulties in managing radioactive wastes. The 
IAEA has an important role in laying down international guidelines 
for nuclear power plant safety and radioactive waste management. 


33706 (NEI-NO-255) Global CO. agreements: A cost effl- 
client approach. Kverndokk, S. (Centre for Research in Economics 
and Business Administration (NO)). Oslo Univ. (Norway). 


Order Number 


Sosialoekonomisk Inst. 1992 68p. Order Number DE93711179. 
Source: OSTI; NTIS. 


The report specifies the income as functions of CO2. A cost 


efficient CO2 reduction is then defined as the emission levels fol- 
lowing maximizing the sum of income for all countries, given a 
specified CO. emission limit. The cost efficient agreement is ana- 
lyzed under different tradeable permit regimes, and compared to 
uniform percentage reductions and an equal burden treaty. The in- 
dustrialized countries bear all reductions, and developing countries 
are allowed to increase emissions compared to 1990 level, under 
the cost efficient agreement. The transfers from tradeable permit 
system are high, and the directions depend on the allocation rule. 
33 refs., 7 figs., 59 tabs. 


33707 (SAND-92-1691C) Decision making, risk assess- 
ment, and uncerta in environmental management. 
Bonano, E.J. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 34p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF- 
9209159-2: Eurocourse: technologies for environmental cleanup - 
soil and groundwater, Ispra (Italy), 21-25 Sep 1992). Order Num- 
ber DE92019482. Source: OSTI; NTIS; INIS; GPO Dep. 
Environmental management involves making decisions that will 
lead to the solution of environmental restoration and waste man- 
agement (ER/WM) problems. Not only are ER/WM problems 
technologically challenging, but they must be dealt with under polit- 
ically and emotionally charged conditions. Furthermore, these 
decisions must be made based on less than certain information. 
Therefore, environmental managers must consider the sources of 
uncertainty that will impact the results of the decision-making pro- 
cess, treat them in an explicit manner, and assess their impact on 
the decision. Consequently, the process must be a defensible, ob- 
jective, and transparent one; otherwise the foundation for solving 
ER/WM problems will not be sufficiently solid to survive the criti- 
cisms that such solutions are likely to be subjected to. The use of 
risk assessment and decision analysis tools helps the environmen- 
tal manager achieve this goal. It is also important that these 
decisions consider the array of risk-related issues associated with 
ER/WM problems, which include the risk to the health and safety 
of the public as well as other risks such as economic risk. The so- 
lution of ER/WM problems must obtain and maintain a proper 
balance between all these issues. It is also crucial that the multiple 
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stakeholders having an interest in the solution of ER/WM problems 
be involved in the decision-making process. 


33708 (SNV-3906) Phasing out of CFCs in the electronics 
and engineering industries in Sweden. Ahmadzai, H. Swedish 
Environmental Protection Agency, Solna (Sweden). Dec 1990. 35p. 
Order Number DE93711212. Source: OSTI; NTIS. 

Through the ordinance on CFCs and halons, the Swedish 
Government has decided to phase out CFC use in Sweden. As re- 
gards of CFCs as cleaning and degreasing agents, the ban enters 
into force on Jan 1, 1991. The present report indicates the various 
alternatives to CFCs for cleaning and degreasing purpose, e.g. 
technologies that eliminate the need for cleaning, aqueous (water- 
based) cleaning, cleaning with other organic solvents than 
CFC-113 and HCFCs as well as cleaning with other chemicals. 
The report presents guidelines for best available technology for 
cleaning with solvents and recommendations from the TRE project 
concerning the alternatives to CFCs in the electronics industry. The 
purpose of the report is to provide guidance to companies, county 
administrations and municipalities. (au). 


33709 §§ (WZB-FS-II-403) Environmental policy in the Federal 
Republic of . Simonis, U.E. Wissenschaftszentrum Berlin 
fuer Sozialforschung gGmbH (WZB) (Germany). 1991. 40p. Order 
Number DE93702623. Source: OSTI; NTIS (US Sales Only). 

After a short description of the basic aims of environmental pot 
icy the general development of environmental policy in the FRG is 
gone into. Here above all the sectors air pollution, water pollution, 
noise pollution and waste materials are dealt with. Finally the most 
important elements of the decision-making processes are explained 
and a short history of environmental policy in the FRG is given. 
(UA). 


2904 Energy Resources 


33710 (LBL-32275) An overview of energy supply and de- 
mand in China. Liu, F.; Davis, W.B.; Levine, M.D. Lawrence 
Berkeley Lab., CA (United States). May 1992. 9ip. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. Order Number DE93001594. Source: OSTI; NTIS; 
GPO Dep. 

Although China is a poor country, with much of its population still 

farming for basic subsistence in rural villages, China is rich in en- 
ergy resources. With the world's largest hydropower potential, and 
ranking third behind the US and USSR in coal reserves, China is 
in a better position than many other developing countries when 
planning for its future energy development and self-sufficiency. 
China is now the third largest producer and consumer of commer- 
cial energy, but its huge populace dilutes this impressive aggregate 
performance into a per capita figure which is an order of magni- 
tude below the rich industrialized nations. Despite this fact, it is still 
important to recognize that China's energy system is still one of 
the largest in the world. A system this size allows risk taking and 
can capture economies of scale. The Chinese have maintained 
rapid growth in energy production for several decades. In order to 
continue and fully utilize its abundant resources however, China 
must successfully confront development challenges in many areas. 
For example, the geographic distribution of consumption centers 
poorly matches the distribution of resources, which makes trans- 
portation a vital but often weak link in the energy system. Another 
example — capital — is scarce relative to labor, causing obsolete 
and inefficiently installed technology to be operated well beyond 
what would be considered its useful life in the West. Major 
improvements in industrial processes, buildings, and other energy- 
using equipment and practices are necessary if China’s energy 
efficiency is to continue to improve. Chinese energy planners have 
been reluctant to invest in environmental quality at the expense of 
more tangible production quotas. 
33711 (NEDO-P-9128) Econometric analysis on oll- 
Ing energy. New Energy and Industrial Technology 
Development Organization, Tokyo (Japan). Mar 1992. 330p. (in 
Japanese). Sponsored by New Energy and Industrial Technology 
Development Organization, Tokyo (Japan). Order Number 
DE93716354. Source: OSTI; NTIS. 
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This is a fiscal 1991 report on the investigation having been car- 
ried out for the past 6 years by the Institute of energy Economics 
contracting with NEDO. The report is to make an overall evaluation 
of various aspects seen in the development of petroleum substitu- 
tion energy in relation with the environmental problem. Various 
kinds of simulations are conducted by developing the industrial re- 
lated model which can analyse effects of CO2 emmission control 
measures exerted on Japan's microeconomics such as the indus- 
trial structure, based on the analytical model which was developed 
by the fiscal 1990. For example, in establishment of 4 cases such 
as a standard case, a carbon tax imposition case, an industrial 
Structure arrangement case and a high efficiency-new energy pro- 
motion case, signs are seen like that the primary energy supply in 
2010 will decrease with heightening of energy price and improve- 
ment of consumption efficiency from 740 million ki in crude oil in 
the standard case to 620 million ki in the high efficiency-new en- 
ergy promotion case, and CO. emission will decrease from 440 
million tons to 350 million tons. 14 refs., 65 figs., 114 tabs. 


2905 Research, Development, Demonstration, and 
Commercialization 


Refer also to citation(s) 32595, 32633, 32634, 32635, 32809, 
33337, 33338, 33339, 33343, 33360, 33366, 33371, 33375, 33376, 
33377, 33701, 33750, 33759, 33760, 33766, 33767, 34522 


33712 (NEI-DK-944) First five year research plan 1992 - 
1996. Dansk Center for Atmosfaereforskning (DCAR), Roskilde 
(Denmark). Mar 1992 48p. Order Number DE93711050. Source: 
OSTI; NTIS. 

The Danish Centre for Atmospheric Research is the framework 
of cooperation between Danish Universitites, research institutes 
and private companies engaged in the study of phenomena in or 
related to the atmosphere. About 125 scientists are presently in- 
volved in basic, strategic and applied research and development 
and in monitoring activities in this field. The scientists are sup- 
ported by a technical staff of nearly 100 persons, and a range of 
laboratory and field facilities are available. The DCAR research 
plan is concerned with the issues of rural and urban living (related 
to air pollution), long term effects and range of air pollutants, data 
archiving and analysis. The overall aim is to coordinate Danish re- 
search on air pollution and also to cooperate internationally in this 
form of interdisciplinary research. DCAR has agreed to cooperate 
with the Joint Research Centre of the Commission of the European 
Communities regarding active cooperation and joint research pro- 
jects. The DCAR research plan is further elaborated and a list of 
participating institutions is presented. (AB). 


33713 (NTI-93001291) National Technology Initiative sum- 
mary proceedings. National Technology Initiative (United States); 
Department of Agriculture, Washington, DC (United States); De- 
partment of Commerce, Washington, DC (United States); USDOE, 
Washington, DC (United States); National Aeronautics and Space 
Administration, Washington, DC (United States); Department of 
Transportation, Washington, DC (United States). Oct 1992. 62p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE93001291. Source: OSTI; NTIS; GPO Dep. 

The National Technology Initiative (NTI) was launched on Febru- 
ary 12, 1992, at a conference in Cambridge, Massachusetts, the 
first of ten regional conferences held across the country over the 
ensuing six months. President Bush issued a statement on that 
date making the Mn a presidential initiative. Five more conferences 
are planned for late 1992. This interim report covers the results of 
the first ten conferences. The goal of the Nn is to promote US 
technological competitiveness through a more effective industry/ 
government partnership. The ten “town meetings” brought together 
more than 3500 representatives principally from high technology 
(high tech) industries, federal laboratories, universities, and govern- 
ment to create a better understanding of how firms can 
commercialize new technological innovations more quickly and ef- 
fectively. Each conference was designed to address specific, 
regionally-significant areas of technology, such as materials, elec- 
tronics, environment, communications, biotechnology, and 
aerospace, and included a “tech fair’ with exhibits staffed by fed- 
eral agencies, universities and laboratories. Principal sponsors of 
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the NTI are the Departments of Commerce (DOC), Energy (DOE) 
and Transportation (DOT) and the National Aeronautics and Space 
Administration (NASA). Other participating federal agencies are the 
Departments of Agriculture, Defense, Health and Human Services, 
and Interior; the Environmental Protection Agency; and the Office of 
Science and Technology Policy. Recognizing that the commercial- 
ization of new technology is dependent on a number of interrelated 
business considerations, each conference covered three principal 
topics which affect the cost and speed of innovation: cooperative 
research and development, R&D financing, and manufacturing. 


33714 (UCRL-52000-92-6) Energy and Technology Review, 
June 1992. Sefcik, J.A. (ed.). Lawrence Livermore National Lab., 
CA (United States). 1992. 26p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE92019797. Source: OSTI; NTIS; GPO Dep. 

This issue of Lawrence Livermore National Laboratory's monthly 
report contains three articles. The first,“ Responding to Computer 
Security Incidents”, discusses the manner in which government, in- 
dustry, and the academic community can defend against threats 
and intrusion into computer systems. The second, “High-Repetition- 
Rate, Diode-Pumped, Solid-State Slab Lasers”, presents a recently 
developed high-power, continuous-wave laser diode package with 
a microchannel-cooled silicon submount that is suitable for a range 
of applications. The third article, “Energy for a Sustainable World”, 
surveys today’s patterns of energy use, of the distribution and 
growth of the world’s population, and the correlation between these 
and the quality of life with the conclusion that efforts must begin 
now to forestall large- scale problems in the next half century. 
(GHH) 


2906 Nuclear Energy 


Refer also to citation(s) 33434, 33462, 33463, 33938, 33939, 
33941, 33948, 33949, 33951, 33952, 33953, 33954, 33955, 33956, 
35447 


33715 (GRS-80, pp. 22-44) International activities of the 
GRS. Antoni, R. (Gesellschaft fuer Reaktorsicherheit mbH (GRS), 
Koein (Germany)); Hachenberg, G.; Schally, P. Gesellschaft fuer 
Reaktorsicherheit mbH (GRS), Koeln (Germany). Aug 1990. (in 
German). (CONF-9011191—: GRS special meeting: Reactor safety 
- an international assignment, Koein (Germany), 7-8 Nov 1990). In 
Reactor safety - an intemational task. 147p. Order Number 
DE93705560. Source: OSTI; NTIS (US Sales Only); INIS. 

The individual activities fall into three main subject areas, each 
with differing objectives and functions: Cooperation in multilateral 
and bilateral bodies and organizations, cooperation in international 
research projects, performance of safety analyses. In addition to 
describing the international activities of GRS, the paper also shows 
how complexly interwoven the safety of nuclear facilities is at the 
international level, and how varied initiatives are required in order 
to ensure effective cooperation in the various fields (orig.). 


33716 (INIS-mf-13311) Nuclear energy. Unmasking the 
mystery. House of Commons, Ottawa, ON (Canada). Standing 
Committee on Energy, Mines and Resources. Aug 1988 4174p. (in 
English, French). Order Number DE93602367. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The Standing Committee on Energy, Mines and Resources of 
the House of Commons of Canada undertook a study of the eco- 
nomics of nuclear power in Canada. This is its report on the 
evidence it heard. It found that maintaining the nuclear power op- 
tion is vital to Canada’s interests. The Committee recommended 
that: the schedule for establishing a commercial high-level radioac- 
tive waste repository be advanced; the basic insurance coverage 
on nuclear facilities be raised; the federal government increase its 
financial support of Atomic Energy of Canada Ltd. (AECL); AECL 
expand its research and development activities, including non- 
nuclear R and D; AECL be allowed to hold a minority interest in 
any component of AECL that is privatized; any new entity created 
by privatization from AECL be required to remain under Canadian 
control; the Atomic Energy Control Act be altered to allow the 
Atomic Energy Control Board (AECB) to recover costs through li- 
censing fees and user charges, while the AECB’s parliamentary 





appropriation is increased to offset remaining costs of operations; 
membership on the AECB be increased from one to five full-time 
members, retaining the present four part-time members; the AECB 
hold its hearings in public; the name of the AECB be changed so it 
is more readily distinguishable from AECL; the AECB establish an 
office of public information; and that federal and provincial govern- 
ments cooperate more closely to identify opportunities where more 
efficient use of electricity could be achieved and to promote those 
measures that can attain the greatest economic efficiency. 


33717 (PNL-3594-Rev.12) International Nuclear Fuel Cycle 
Fact Book: Revision 12. Leigh, |.W. Pacific Northwest Lab., Rich- 
land, WA (United States). May 1992. 327p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE92019968. Source: OSTI; NTIS; INIS; GPO Dep. 
As the US Department of Energy (DOE) and DOE contractors 
have become increasingly involved with other nations in nuclear 
fuel cycle and waste management cooperative activities, a need 
exists costs for a ready source of information concerning foreign 
fuel cycle programs, facilities, and personnel. This Fact Book has 
been compiled to meet that need. The information contained in the 
International Nuclear Fuel Cycle Fact Book has been obtained from 
many unclassified sources: nuclear trade journals and newsletters; 
reports of foreign visits and visitors; CEC, IAEA, and OECD/NMEA 
activities reports; and proceedings of conferences and workshops. 
The data listed typically do not reflect any single source but fre- 
quently represent a consolidation/combination of information. 


33718 (WHC-SA-1634) Application of the DOE Nuclear 
Safety Policy goal. Coles, G.A.; Hey, B.E.; Leach, D.S.; Muh- 
lestein, L.D. Westinghouse Hanford Co., Richland, WA (United 
States). Aug 1992. 9p. Sponsored oy USDOE, Washington, DC 
(United States). DOE Contract AC06-87RL10930. (CONF- 
9208117—14: 1992 safety analysis workshop, Salt Lake City, UT 
(United States), 11-13 Aug 1992). Order Number DE92040483. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy (DOE) issued their Nuclear Safety 
Policy for implementation on September 9, 1991. The statement 
noted that it was the DOE’s policy that the general public should be 
protected such that no individual would bear significant additional 
risk to health and safety from operation of their nuclear facilities 
above the risks to which members of the general population were 
normally exposed. The intent is that from the nuclear safety policy 
will follow specific safety rules, orders, standards and other re- 
quirements. The DOE Nuclear Safety Policy provides general 
statements in the areas of management involvement and account- 
ability, providing technically competent personnel, oversight and 
self-assessment, promoting a safety culture, and quantitative safety 
goals as aiming points for performance. in general, most DOE 
Management and Operating Contractors should have programs in 
place which address the general statements noted above. Thus, 
compliance with the general statements of the DOE Nuclear Safety 
Policy should present no significant difficulty. Consequently, the 
focus of this paper will be the two quantitative safety goals repro- 
duced below from the DOE Nuclear Safety Policy. “The risk to an 
average individual in the vicinity of a DOE facility for prompt fatali- 
ties that might result from accidents should not exceed one tenth 
of one percent (0.1 %) of the sum of prompt fatalities resulting 
from other accidents to which members of the population are gen- 
erally exposed. For evaluation purposes, individuals are assumed 
to be located within one mile of the site boundary.” “The risk to the 
population in the area of a DOE nuclear facility for cancer fatalities 
that might result from operations should not exceed one tenth of 
one percent (0.1 %) of the sum of all cancer fatality risks resulting 
from all other causes. For evaluation purposes, individuals are as- 
sumed to be located within 10 miles of the site boundary.” 


2908 Heat Utilization 
Refer also to citation(s) 33827, 33828, 33848 


2910 Conservation 
Refer also to citation(s) 33693 
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33719 (CONF-9201114—) Municipal energy management - 
pollution abatement and cost saving strategies. Proceedings. 
Energieagentur NRW, Wuppertal (Germany). 1992 105p. (in Ger- 
man). From Symposium on municipal energy management - 
pollution abatement and cost saving strategies; Wuppertal (Ger- 
many); 23 Jan 1992. Order Number DE93702337. Source: OSTI; 
NTIS (US Sales Only). 

Energieagentur NRW which was founded in 1990 on the initiative 
of Northrhine-Westphalia’s Ministry for Economy, Small- and 
Medium-Sized Firms and Technology is in charge of a scope of 
clearly defined yet wide-ranging responsibilities consisting in the 
support of Northrhine-Westphalian towns and communities, small- 
and medium-sized businesses by advice and information about the 
possibilities of energy conservation and renewable energy sources. 
The communities feel a pressing need to act in these fields for 
both ecological and economic reasons, and the critical problem of 
carbon dioxides which is referred to as the ‘greenhouse effect’ in 
the ever heated public debate forces comprehensive decisions and 
measures. In addition, Energieagentur NRW sees to permanently 
reliable supplies to the public and helps to ensure the competitive- 
ness of the local industry by appropriate supplies of energy. These 
activities provided the basis for a symposium on ‘municipal energy 
management - pollution abatement and cost saving strategies’ on 
January 23, 1992 with more than 200 Northrhine-Westphalian 
decision-making units taking part. The proceedings compile the 
symposium papers. (orig/UA). 


33720 (LBL-32541) Market barriers to energy efficiency. 
Howarth, R.B. (Lawrence Berkeley Lab., CA (United States)); An- 
dersson, B. Lawrence Berkeley Lab., CA (United States). Jun 
1992. 28p. Sponsored by USDOE, Washington, DC (United 
States); Statens Energiverk, Stockholm (Sweden); Norges Almen- 
vitenskapelig Forskningsraad, Oslo (Norway). DOE Contract 
AC03-76SF00098. Order Number DE93001587. Source: OSTI; 
NTIS; GPO Dep. 

Discussions of energy policy in an environmentally constrained 
world often focus on the use of tax instruments to internalize the 
external effects of energy utilization or achieve specified reductions 
in energy use in the most cost-effective manner. A substantial liter- 
ature s , however, that significant opportunities exist to 
reduce energy utilization by implementing technologies that are 
cost-effective under prevailing economic conditions but that are not 
fully implemented by existing market institutions. This paper exam- 
ines the theory of the market for energy-using equipment, showing 
that problems of imperfect information and transaction costs may 
bias rational consumers to purchase devices that use more energy 
than those that would be selected by a well-informed social plan- 
ner guided by the criterion of economic efficiency. Consumers must 
base their purchase decisions on observed prices and expectations 
of postpurchase equipment performance. If it is difficult or costly for 
individuals to form accurate and precise expectations, the level of 
energy efficiency achieved by competitive markets will vary from 
the socially efficient outcome. Such “market barriers” suggest a 
role for regulatory intervention to improve market performance at 
prevailing energy prices. 


2920 Supply, Demand, and Forecasting 


Refer also to citation(s) 32734, 32735, 32736, 32807, 32813, 
32814, 32819, 33746 


33721 (NEDO-P-9174) Preparation of the Pacific region 
energy information exchange system.: Feasibility study report. 
New Energy and Industrial Technology Development Organization, 
Tokyo (Japan). Mar 1992. 302p. (In Japanese). Sponsored by New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan). Order Number DE93716353. Source: OSTI; NTIS. 
For the purpose of expanding the basis for collecting information 
which ensures rapid and accurate grasp of the energy situation in 
the pacific countries and is useful for stabilization of the energy 
supply and demand, the paper reports the investigations having 
been made since 1989 by the Institute of Energy Economics con- 
tracting with NEDO on the needs for the information in the related 
countries and the feasibility of introducing the network system. In 
FY1991, arrangement of the issues to develop a full-scale network 
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was made by cooperating for the energy supply/demand project of 
the Asia-Pacific Economic Cooperation Conference (APEC) and by 
trially collecting energy data from each participating nation and 
compiling statistics. As a result of the trial, it turns out that there 
are a lot of subjects on the time limit of data submission, the for- 
mat to fill out (pigeonholing of the items in every country, different 
energy sources peculiar to the country), unit standardization, etc. 
Furthermore, there are future subjects such as quality improvement 
and quantity increase of the data, and a computer network and its 
organic expansion. 2 figs., 84 tabs. 


2930 Policy, Legislation, and Regulation 
Refer also to citation(s) 32595, 32667, 33461, 33464, 33876 


33722 (NEI-DK-935) Energy planning in the Katowice re- 
gion of Poland: Report on a visit to Katowice which took 
place during March 9-13, 1992. Ramboell, Hannemann og Hoe- 
jlund A/S, Copenhagen (Denmark); Roskikde Universitetscenter 
(Denmark). Inst. for Miljoe, Teknologi og Samfund; Risoe National 
Lab., Roskikde (Denmark). Systems Analysis; Storstroems Amt- 
skommune, Nykoebing (Denmark). Miljoekontoret. 1992 36p. (In 
Danish). Order Number DE93711056. Source: OSTI; NTIS. 

A detailed description of a visit taken to Poland by some Danish 
specialists in energy planning in order to advise the relevant au- 
thorities on ways of ensuring a stable, economic, supply of energy 
and at the same time lower the present levels of air pollution. On- 
going projects in the region are mentioned. Currently, Polish 
authorities are engaged in decentralizing the administration of the 
energy sector which makes it difficult to lay out any kind of national 
energy plan or even to agree on a national energy policy, it is 
stated. Care must be taken in relation to the interpretation of com- 
piled data, it is warned, as methods differ significantly to the 
Danish ones. The names of relevant authorities are given. The 
meetings which the group of Danish specialists attended in local 
regions of the Katowice area in order to discuss future policy and 
energy planning are described in detail. This means that descrip- 


tions of the present situation are included in the publication. (AB). 


2940 Fossil Fuels 


Refer also to citation(s) 32595, 32667, 32719, 32720, 32734, 
32735, 32736, 32783, 32806, 32807, 32813, 32814, 32815, 32816, 
32818, 32819, 32820, 32821, 32823, 32824, 32826, 32827, 32828, 
32829, 32830, 32831, 32832, 32834, 33418, 33734, 33873, 33874, 
33875, 33876, 33878, 33879, 33880, 33881, 33981 


33723 (CONF-9201115-, pp. 5-18) Brown coal - also In fu- 
ture energy source number one?. Strzodka, M. (Lausitzer 
Braunkohie AG, Senftenberg (Germany)). GSF - Forschungszen- 
trum fuer Umwelt und Gesundheit GmbH, Neuherberg (Germany). 
May 1992. 12ip. (in German). From Press seminar of the GSF 
Project ‘Information Environment’; Frankfurt am Main (Germany); 
16 Jan 1992. In Current environmental situation in the new Federal 
States. Pt. 2. Order Number DE93702624. Source: OSTI; NTIS 
(US Sales Only). 

The predominant role of brown coal for power generation in the 
FRG is explained. Particularly the brown coal mining districts are 
gone into. Emissions are to be reduced by the introduction of new 
power plant generations (combined-cycle power plants). (UA). 


33724 (CR-B-92-1) Reporting oll overcharge refunds to the 
Internal Revenue Service. USDOE Office of Inspector General, 
Washington, DC (United States). Capital Regional Audit Office. 17 
Sep 1992. 11p. Sponsored by USDOE, Washington, DC (United 
States). Source: OSTI (Free of Charge). 

Monies collected from firms for alleged petroleum pricing viola- 
tions are put in escrow from which refunds are made to those 
claiming overcharge during the period of price controls. Payment of 
refunds to recipients who are not tax exempt must be reported to 
the Internal Revenue Service (IRS) on Form 1099. By issuing 
Form 1099, the Department of Energy (DOE) alerts both the recipi- 
ent and the IRS to potential taxable income. The purpose of our 
audit was to determine whether DOE was complying with IRS 
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regulations when issuing 1099's for oil overcharge refunds. In cal- 
endar year 1991 Form 1099 was not issued for approximately $1.3 
million in oil overcharge refunds of between $10 and $600 because 
the Department was unable to accurately determine the amount of 
interest included in the refunds. Thus, recipients may not have re- 
ported overcharge refunds as taxable income. In addition, about 30 
percent of refund recipients identified as tax exempt could not pro- 
vide support for their exempt status because they misunderstood 
Departmental instructions or were unaware of IRS regulations in 
this regard. In some instances, DOE had identified the recipients as 
exempt, due to the amount of the refund. As a result, 1099’s were 
not issued for as many as 2,700 refund recipients who received re- 
funds of approximately $2.7 million in potentially taxable income. 
Management agreed with our recommendations (1) to issue appro- 
priate IRS reporting forms to nonexempt refund recipients and (2) to 
require all recipients claiming exempt status to identify the basis for 
exemption and provide documentation for their withholding status. 


33725 (DOE/EIA-0380(92/09)) Petroleum marketing 
monthly, September 1992. USDOE Energy Information Adminis- 
tration, Washington, DC (United States). Office of Oil and Gas. Sep 
1992. 181p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE93000496. Source: OSTI; NTIS; GPO; 
GPO Dep. 

This publication is designed to give information and statistical 
data about a variety of crude oils and refined petroleum products. 
The publication provides statistics on crude oil costs and refined 
petroleum products sales for use by industry, government, private 
sector analysts, educational institutions, and consumers. Data on 
crude oil include the domestic first purchase price, the f.o.b. and 
landed cost of imported crude oil, and the refiners’ acquisition cost 
of crude oil. Sales data for motor gasoline, distillates, residuals, 
aviation fuels, kerosene, and propane are presented. 


33726 (ETDE-mf-93702372) AFM annual report 1991. 
Aussenhandelsverband fuer Mineraloel e.V. (AFM), Hamburg (Ger- 
many). Apr 1992 36p. (in German). Order Number DE93702372. 
Source: OSTI; NTIS (US Sales Only). 

A brief survey is given of the 1991 petroleum market situation. 
Topical EC-related issues and developments are discussed. (UA). 


33727 (GRI-92/0156) Environmental trends and issues at 
the research horizon. Schwartz, J.H. (JSCF and Co., Inc., Wash- 
ington, DC (United States)); Warshaw, C.J.; Stoner, B.; Coerr, S.; 
O'Neal, J. Gas Research Inst., Chicago, IL (United States); JSCF 
and Co., Inc., Washington, DC (United States); Coerr Environmen- 
tal Consulting, Chapel Hill, NC (United States). 10 Apr 1992. 156p. 
Sponsored by Gas Research Inst., Chicago, IL (United States). 
Source: OSTI; INIS; Gas Research Institute, 8600 West Bryn 
Mawr Ave., Chicago, IL 60631. 

This report provides a forecast of environmental trends and is- 
sues likely to emerge in the next 5 to 15 years. The report identifies 
and describes eleven significant emerging tends (i.e., general shifts 
in environmental policy-making, technology, regulation and public 
opinion) and - specific environmental issues (i.e., real or perceived 
environmental problems). The report further describes various de- 
bates or key questions that will determine over the next 5 to 15 
years the potential government response to these environmental 
issues. This information is intended to assist the Gas research In- 
stitute as a research organization in planning and initiating research 
projects that will be relevant to important debates in the future. 


33728 (NEI-NO-252) Petroleum industry towards the year 
2000: Perspectivity analysis with the emphasis on technologl- 
cal development and industrial challenges. Olje- og 
Energidepartementet, Oslo (Norway). 1990 131p. (In Norwegian). 
Order Number DE93711176. Source: OSTI; NTIS. 

The report deals with an analysis of future challenges concerning 
the development of technology in the offshore industry in Norway. 
Following fields are evaluated: Conditions affecting the petroleum 
activity; prices and market development for petroleum and natural 
gas; the resource basis, infrastructure, and activity level; the tech- 
nology development; The offshore market towards the year 2000. 
12 figs. 





33729 (NEI-NO-256) Challenges in the 1990s for the Nor- 
wegian shelf activity. Larsen, A. (Saga Petroleum A/S, Hoevik 
(NO)). Norsk Petroleumsforening, Oslo (Norway). 1990 20p. (in 
Norwegian). (CONF-9010518—1: Offshore operation and mainte- 
nance 1990, Bergen (Norway), 17-18 Oct 1990). Order Number 
DE93711180. Source: OSTI; NTIS. 

The present conference paper deals with the future challenges 
concerning the development of new fields on the Norwegian conti- 
nental shelf. Following aspects are discussed: Resources and 
activity level; technological challenges; demand for petroleum and 
natural gas; operation and safety; environmental responsibility and 
quality. 11 figs. 


33730 (UCRL-ID-111970) Energy technology evaluation re- 
port: Energy Security. Koopman, R.; Lamont, A.; Schock, R. 
Lawrence Livermore National Lab., CA (United States). Sep 1992. 
72p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE93001830. Source: 
OSTI; NTIS; GPO Dep. 

Energy security was identified in the National Energy Strategy 
(NES) as a major issue for the Department of Energy (DOE). As 
part of a process designed by the DOE to identify technologies im- 
portant to implementing the NES, an expert working group was 
convened to consider which technologies can best contribute to re- 
ducing the nation’s economic vuinerability to future disruptions of 
world oil supplies, the working definition of energy security. Other 
working groups were established to deal with economic growth, en- 
vironmental quality, and technical foundations. Energy Security 
working group members were chosen to represent as broad a 
spectrum of energy supply and end-use technologies as possible, 
and were selected for their established reputations as experienced 
experts with an ability to be objective. The time available for this 
evaluation was very short. The group evaluated technologies using 
criteria taken from the NES which can be summarized for energy 
security as: diversifying sources of world oil supply so as to de- 
crease the increasing monopoly status of the Persian Gulf region; 
reducing the importance of oil use in the US economy to diminish 
the impact of future disruptions in oil supply; and increasing the 
preparedness of the US to deal with oil supply disruptions by hav- 
ing alternatives available at a known price. The result of the first 
phase of the evaluation process was the identification of technol- 
ogy groups determined to be clearly important for reducing US 
vulnerability to oil supply disruptions. The important technologies 
were mostly within the high leverage areas of oil and gas supply 
and transportation demand but also included hydrogen utilization, 
biomass, diversion resistant nuclear power, and substitute indus- 
trial feedstocks. 


2950 Hydrogen and Synthetic Fuels 
Refer also to citation(s) 33730 


2960 Electric Power 


Refer also to citation(s) 32820, 32826, 32827, 33337, 33360, 
33361, 33362, 33747 


(AFME-89-09-0013) Industrial power production as 

supplement or an alternative to the utility. Agence Francaise 
pour la Maitrise de l’Energie, 75 - Paris (France). 1990. 202p. Or- 
der Number DE93706811. Source: OSTI; NTIS (US Sales Only). 

This volume contains various papers pertaining to the technical, 
economical and institutional aspects of industrial power production: 
characteristics and performances of industrial cogenerations sys- 
tems; power sector overview in Asia; energy storage, power 
generation from biomass, cogeneration in pulp and paper industry, 
environmental impact of non-utility power generation, pollution from 
a lignite-fired system, cogeneration feasibility studies in various 
industries, pricing for load management, economic analysis of co- 
generation in various asian countries. 


33731 
a 


33732 (AFME-89-93-0042) Potential contribution of self- 
production and cogeneration to peak electricity production in 
France in the next decade. Agence Francaise pour la Maitrise de 
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"Energie, 75 - Paris (France). 1991. 138p. (In French). Order Num- 
ber DE93706810. Source: OSTI; NTIS (US Sales Only). 

Principles, characteristics and environmental impacts of the 
different production and cogeneration technics (gas and vapour tur- 
bines, reciprocating engines) are first reviewed; data concerning 
present equipment in France for the various sectors, industries, 
heat networks, commercial sector, etc. are presented and the re- 
sponse to electricity demand growth is analyzed with respect to the 
various technologies involved. Several practical cases are pre- 
sented and scenarios are given for the potential evolution of these 
production processes in the near future. 
33733 (CONF-9201115-, pp. 19-37) New concepts of en- 
ergy supply companies for power supply in the new Federal 
States. Lohmeier, S. (RWE Energie AG, Essen (Germany)). GSF - 
Forschungszentrum fuer Umwelt und Gesundheit GmbH, Neuher- 
berg (Germany). May 1992. 121p. (in German). From Press 
seminar of the GSF Project ‘Information Environment’; Frankfurt 
am Main (Germany); 16 Jan 1992. In Current environmental situa- 
tion in the new Federal States. Pt. 2. Order Number DE93702624. 
Source: OSTI; NTIS (US Sales Only). 

With some diagrams the future development of power supply in 
the new Federal States from the point of view of a superior joint 
company is demonstrated. (UA). 


33734 (DOE/EIA-0226(92/08)) Electric power monthly, 
August 1992. USDOE Energy Information Administration, Wash- 
ington, DC (United States). Office of Coal, Nuclear, Electric and 
Alternate Fuels. 21 Aug 1992. 202p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE92040409. Source: 
OSTI; NTIS; GPO; GPO Dep. 

The Electric Power Monthly. (EPM) is prepared by the Survey 
Management Division; Office of coal, Nuclear, Electric and alter- 
nate Fuels, Energy information Administration (EIA), Department of 
energy. This publication provides monthly statistics at the national, 
Census division, and State levels for net generation, fuel consump- 
tion, fuel stocks, quantity and quality of fuel, cost of fuel, electricity 
sold. data on net generation, fuel consumption, fuel stocks, quan- 
tity and cost of fuel are also displayed for the North American 
Electric Reliability Council (NERC) regions. Additionally, statistics 
by company and plant are published in the EPM on capability of 
new plants, net generation, fuel consumption, fuel stocks, quantity 
and quality of fuel, and cost of fuel. 


33735 (ETDE-mf-$3702175) Pricing for electric 
power from energies fed into the public grid. Public 
Management - Diskussionsbeitraege. Zimmermann, G. (Hochschule 
fuer Wirtschaft und Politik, Hamburg (Germany). Fachbereich Be- 
triebswirtschaftslehre). Hamburg Univ. (Germany). Seminar fuer 
Allgemeine Betriebswirtschaftslehre. [1992] 40p. (in German). Or- 
der Number DE93702175. Source: OSTI; NTIS (US Sales Only). 

Fixing prices for electric power from renewable energy sources 
fed into the public grid was based so far on the self-commitment of 
intaking utilities. In order to increase the share of renewable ener- 
gies in the energy supply, the Law on Incoming Electricity, which 
took effect on 1.1.1991, provides for remuneration limits. This pub- 
lication investigates in how far feed-in tariff regulations are already 
suited to facilitate the introduction of renewable energies to the 
market, and how further promotion measured could take effect. 
The investigation is structured as follows: Starting with the perils of 
global climatic changes (part Il) and a presentation of the poten- 
tials and possibilities of the use of renewable energies (part lil), 
feed-in remunerations are discussed as a strategy for promoting 
speedy market introduction (part IV). Part V deals with the neces- 
sity of changing economic framework conditions. (orig/UA). 


33736 (ETDE-mf-93702360) Regional energy supply 1990- 
1991. ARE progress report. Arbeitsgemeinschaft Regionaler 
Energieversorgungs-Unternehmen (ARE) e.V., Hannover (Ger- 
many). Apr 1992 234p. (In German). Order Number DE93702360. 
Source: OSTI; NTIS (US Sales Only). 

Regional energy supplies are discussed considering their position 
within the national trade and industry. A survey informs about ARE 
activities since the annual meeting of 1990. Details are given about 
the organization of the ARE regional utilities working group. (UA). 
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33737 (LBL-31635) Research opportunities to improve 
DSM impact estimates. Misuriello, H. (Fleming Group, Washing- 
ton, DC (United States)); Hopkins, M.E.F. Lawrence Berkeley Lab., 
CA (United States); California Inst. for Energy Efficiency, Berkeley, 
CA (United States); Fleming Group, Washington, DC (United 
States). Mar 1992. 75p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. (CIEE-3). Order 
Number DE93001583. Source: OSTI; NTIS; GPO Dep. 

This report was commissioned by the California Institute for En- 
ergy Efficiency (CIEE) as part of its research mission to advance 
the energy efficiency and productivity of all end-use sectors in Cali- 
fornia. Our specific goal in this effort has been to identify viable 
research and development (R&D) opportunities that can improve 
capabilities to determine the energy-use and demand reductions 
achieved through demand-side management (DSM) programs and 
measures. We surveyed numerous practitioners in California and 
elsewhere to identify the major obstacles to effective impact evalu- 
ation, drawing on their collective experience. As a separate effort, 
we have also profiled the status of regulatory practices in leading 
states with respect to DSM impact evaluation. We have synthe- 
sized this information, adding our own perspective and experience 
to those of our survey-respondent colleagues, to characterize to- 
day's state of the art in impact-evaluation practices. This scoping 
study takes a comprehensive look at the problems and issues in- 
volved in DSM impact estimates at the customer-facility or site 
level. The major portion of our study investigates three broad topic 
areas of interest to CIEE: Data analysis issues, field-monitoring is- 
sues, issues in evaluating DSM measures. Across these three 
topic areas, we have identified 22 potential R&D opportunities, to 
which we have assigned priority levels. These R&D opportunities 
are listed by topic area and priority. 


33738 (LBL-31667) Review of integrated resource bidding 
at Niagara Mohawk. Goldman, C.A.; Busch, J.F.; Kahn, E.P.; 
Stoft, S.S.; Cohen, S. Lawrence Berkeley Lab., CA (United States). 
May 1992. 154p. Sponsored by USDOE, Washington, DC (United 
States); New York State Energy Research and Development 
Authority, Albany, NY (United States). DOE Contract AC03- 
76SF00098. Order Number DE93001606. Source: OSTI; NTIS; 
GPO Dep. 

In June 1988, the New York Public Service Commission (PSC) 
ordered the state’s investor-owned utilities to develop competitive 
bidding programs that included both supply and demandside 
resource options. The New York State Energy Research & Devel- 
opment Authority (NYSERDA), the New York Department of Public 
Service, and the Department of Energy’s Integrated Resource 
Planning program asked Lawrence Berkeley Laboratory (LBL) to 
review the integrated bidding processes of two New York utilities, 
Niagara Mohawk and Consolidated Edison. This interim report fo- 
cuses on Niagara Mohawk (NMPC). In terms of overall approach, 
our analysis is intended as a critical review of a large-scale experi- 
ment in competitive resource acquisition implemented by New York 
utilities at the direction of their state regulators. The study is not a 
formal impact or process evaluation. Based on priorities estab- 
lished jointly with project sponsors, the report focuses on selected 
topics: analysis of the two-stage scoring system used by NMPC, 
ways that the scoring system can be improved, an in-depth review 
of the DSM bidding component of the solicitation including surveys 
of DSM bidders, relationship between DSM bidding and other 
utility-sponsored DSM programs, and major policy issues that arise 
in the design and implementation of competitive resource procure- 
ments. The major findings of this report are: NMPC'’s solicitation 
elicited an impressive response from private power developers and 
energy service companies. In the initial ranking of bids, DSM 
projects were awarded significantly more points on price and envi- 
ronmental factors compared to supply-side bids. NMPC’s scoring 
system gave approximately twice as much weight nominally to 
price as to non-price factors (850 vs. 460 points). 


33739 (LBL-31882) Sharing the savings to promote energy 
. Eto, J.; Destribats, A.; Schultz, D. Lawrence Berkeley 
Lab., CA (United States). Apr 1992. 35p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
Order Number DE93001578. Source: OSTI; NTIS; GPO Dep. 
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Shared-savings incentives offer a new way for regulated utilities 
to improve earnings by encouraging customer energy efficiency. 
Benefits of cost-effective energy efficiency measures can be 
shared explicitly among customers participating in an_ utility 
demand-side management (DSM) program, all utility ratepayers, 
and the utility itself. For participating customers, electricity bills are 
lowered directly; for ratepayers, the costs of providing electric ser- 
vices are reduced; and for utility sharehokers, they are allowed to 
retain a fraction of the net benefits as additional earnings. In this 
study, we define the basic elements of shared-savings arrange- 
ments for utility demandside resources. Next, we compare and 
contrast specific details of the arrangements approved for three dif- 
ferent utilities: Pacific Gas and Electric Company (PG&E), San 
Diego Gas and Electric Company (SDG&E), and two operating 
subsidiaries of the New England Electric System (NEES). Our 
analysis suggests that the percentage share of net benefits on 
which utilities are allowed to earn is a relatively poor indicator of 
the incentive mechanism’s overall affect on utility earnings. Earn- 
ings opportunities and potential are also significantly influenced by 
particular incentive features. These include the definition and mea- 
surement of load reductions, program costs, and program benefits; 
program cost recovery and the timing of incentive recovery; perfor- 
mance thresholds; program spending and earnings caps; program 
eligibility criteria; treatment of lost revenues; and for NEES, a com- 
plementary, non-shared-savings incentive. We conclude that the 
“collaborative” processes used to develop incentives for each utility 
proved extremely useful in allowing parties to negotiate trade-offs 
inherent between various program design features. 


33740 (LBL-32118) Analysis of PG&E’s residential end-use 
metered data to improve electricity demand forecasts. Eto, 
J.H.; Moezzi, M.M. Lawrence Berkeley Lab., CA (United States). 
Jun 1992. 172p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Order Number 
DE93001539. Source: OSTI; NTIS; GPO Dep. 

It is generally acknowledged that improvements to end-use load 

shape and peak demand forecasts for electricity are limited primar- 
ily by the absence of reliable end-use data. In this report we 
analyze recent end-use metered data collected by the Pacific Gas 
and Electric Company from more than 700 residential customers to 
develop new inputs for the load shape and peak demand electricity 
forecasting models used by the Pacific Gas and Electric Company 
and the California Energy Commission. Hourly load shapes are 
normalized to facilitate separate accounting (by the models) of an- 
nual energy use and the distribution of that energy use over the 
hours of the day. Cooling electricity consumption by central air- 
conditioning is represented analytically as a function of climate. 
Limited analysis of annual energy use, including unit energy con- 
sumption (UEC), and of the allocation of energy use to seasons 
and system peak days, is also presented. 
33741 (LBL-32487) Analysis of debt leveraging in private 
power projects. Kahn, E.P. (Lawrence Berkeley Lab., CA (United 
States)); Meal, M.; Doerrer, S.; Morse, S. Lawrence Berkeley Lab., 
CA (United States). Aug 1992. 63p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE93001584. Source: OSTI; NTIS; GPO Dep. 

As private power has grown to become a significant part of the 
electricity system, increasing concern about its financial implica- 
tions has arisen. In many cases, the source of this concern has 
been the substantial reliance of these projects on debt financing. 
This study examines debt leveraging in private power projects. The 
policy debate on these issues has typically been conducted at a 
high level of generality. Critics of the private power industry assert 
that high debt leveraging confers an unfair competitive advantage 
by lowering the cost of capital. This leveraging is only possible be- 
cause risks are shifted to the utility. Further, debt leveraging is 
claimed to be a threat to reliability. On the opposite side, it is ar- 
gued that debt leveraging imposes costs and obligations not borne 
by utilities, and so there is no financial advantage. The private pro- 
ducers also argue that on balance more risk is shifted away from 
utilities than to them, and that incentives for reliability are strong. In 
this study we examine the project finance mechanisms used in pri- 
vate power lending in detail, relying on a sample of actual loan 
documents. This review and its findings should be relevant to the 





further evolution of this debate. State regulatory commissions are 
likely to be interested in it, and Federal legislation to amend the 
Public Utility Holding Company Act (PUHCA) could require states 
to consider the implications of debt leveraging in relation to their 
oversight of utility power purchase programs. 


33742 (LBL-32487-Rev.) Analysis of debt leveraging in pri- 
vate power projects: Revision. Kahn, E.P. (Lawrence Berkeley 
Lab., CA (United States)); Meal, M.; Doerrer, S.; Morse, S. 
Lawrence Berkeley Lab., CA (United States). Aug 1992. 63p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. Order Number DES3001585. Source: 
OSTI; NTIS; INIS; GPO Dep. 

As private power (non-utility generation) has grown to become a 
significant part of the electricity system, increasing concern about 
its financial implications has arisen. In many cases, the source of 
this concern has been the substantial reliance of these projects on 
debt financing. This study examines debt leveraging in private 
power projects. The policy debate on these issues has typically 
been conducted at a high level of generality. Critics of the private 
power industry assert that high debt leveraging confers an unfair 
competitive advantage by lowering the cost of capital, and that this 
leveraging is only possible because risks are shifted to the utility. 
Further, debt leveraging is claimed to be a threat to reliability. On 
the opposite side, it is argued that debt leveraging imposes costs 
and obligations not home by utilities, and so there is no financial 
advantage. The private producers also argue that on balance more 
risk is shifted away from utilities than to them, and that incentives 
for reliability are strong. In this study we examine the project fi- 
nance mechanisms used in private power lending in detail, relying 
on a sample of actual loan documents. This review and its findings 
should be relevant to the further evolution of this debate. State reg- 
ulatory commissions are likely to be interested in it, and Federal 
legislation to amend the Public Utility Holding Company Act 
(PUHCA) could require states to consider the implications of debt 
leveraging in relation to their oversight of utility power purchase 
programs. 


33743 (LBL-32670) Optional time-of-use prices for electric- 
tty: Analysis of PG&E’s experimental TOU rates: Final report. 
Train, K.; Mehrez, G. Lawrence Berkeley Lab., CA (United States), 
Jul 1992. 33p by Califomia Inst. for Energy Efficiency, 
Berkeley, CA (United States). DOE Contract AC03-76SF00098. Or- 
der Number DE93001592. Source: OSTI; NTIS; GPO k 

We examine customers’ time-of-use (TOU) demand for electricity 
and their choice between standard and TOU rate schedules. We 
specify an econometric model in which the customer's demand 
curves determine the customer's choice of rate schedule. We esti- 
mate the model on data from Pacific Gas & Electric Company's 
experiment with optional TOU prices in the residential sector. With 
the model, we compare the TOU consumption and price elasticities 
of customers who chose TOU rates with those who chose standard 
rates. We also estimate the impact of the TOU rates on the utility's 
revenues and costs. The analysis suggests that the TOU rates of- 
fered under PG&E's experiment decreased PG&E's profits and 
hence contributed to higher general rate levels. The model can be 
used, however, to design optional TOU rates that increase profits 
and lower general rate levels. 


33744 (NEI-DK-901) Availability statistics for thermal 
power plants. Nordel. 1990 40p. (in Swedish, Finnish, English). 
Order Number DE93602381. Source: OSTI; NTIS; INIS. 

Denmark, Finland and Sweden have adopted almost the same 
methods of recording and calculation of availability data. For a 
number of years comparable availability and outage data for ther- 
mal power have been summarized and published in one report. 
The purpose of the report now presented for 1990 containing gen- 
eral statistical data is to produce basic information on existing 
kinds of thermal power in the countries concerned. With this infor- 
mation as a basis additional and more detailed information can be 
exchanged in direct contacts between bodies in the above men- 
tioned countries according to forms established for that purpose. 
The report includes fossil steam power, nuclear power and gas tur- 
bines. The information is presented in separate diagrams for each 
country, but for plants burning fossil fuel also in a joint NORDEL 
statistics with data grouped according to type of fuel used. The 
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grouping of units into classes of capacity has been made in accor- 
dance with the classification adopted by UNIPEDE/WEC. Values 
based on energy have been adopted as basic availability data. The 
same applied to the preference made in the definitions outlined by 
UNIPEDE and UNIPEDE/WEC. Some data based on time have 
been included to make i risons with certain interna- 
tional values and for futher illustration of the performance. (au). 


33745 (NEI-DK-924) An alternative to ELSAM's plans for 
two power stations with relation to the environment and em- 
ployment: Based on the previously Alternative to a 
power plant in Northern Jutland:. Lund, H. Aalborg Universitets- 
center (Denmark). Inst. for Samfundsudvikling og Planlaegning. 
Feb 1992 22p. (In Danish). Order Number DE93711006. Source: 
OSTI; NTIS. 

An alternative pian to that presented by ELSAM, a Danish electric 
power company, is presented. ELSAM had otherwise planned to 
build two large power stations in Northern Jutland. The alternative 
plan also, to a greater degree than previously, concerns the ques- 
tion of local employment in relation to the projected power plants. 
The author claims that if his plan is carried out the damaging envi- 
ronmental impacts will be less than would be the case with regard 
to ELSAM's plan. The proposition is presented in detail. (AB). 
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Refer also to citation(s) 32719, 32722, 33710, 33714, 33730, 

33740, 33796, 33801 

33746 (DOE/EIA-0555(92)/4) User-needs study for the 1992 
Bulidings Consum 


ption Survey. Energy 


Consumption Series. USDOE Energy Information Administration, 


Washington, DC (United States). Office of Energy Markets and End 

Use. Sep 1992. 137p. Sponsored by USDOE, Washington, DC 

(United States). Order Number DE93000497. Source: OSTI; NTIS; 

GPO; GPO Dep. 
The 


Commercial Buildings Energy Consumption Survey 
(CBECS) that is conducted by the Energy Information Administra- 
tion (EIA) is the primary source of energy data for commercial 
parca. in the United States. The survey began in 1979 and has 

been conducted in 1983, 1986, and 1989. The next 
maea will cover energy consumption during the year 1992. The 
building characteristic data will be collected between August 1992 
and early December 1992. Requests for energy consumption data 
are mailed to the energy suppliers in January 1993, with data due 
by March 1993. Before each survey is sent into the field, the data 
users’ needs are thoroughly assessed. The purpose of this report 
is to document the findings of that user-needs assessment for the 
1992 survey. 


33747 (LBL-32431) The structure and intensity of energy 
use: Trends in five OECD nations. Howarth, R.B.; Schipper, L.; 
Andersson, B. Lawrence Berkeley Lab., CA (United States). Jun 
1992. 23p. Sponsored by USDOE, Washington, DC (United 
States); Environmental Protection Agency, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-9207114-2: 67. 
annual Western Economic Association international conference, 
San Francisco, CA (United States), 9-13 Jul 1992). Order Number 
DE93001519. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper examines trends in the structure and intensity of final 
energy demand in five OECD nations between 1973 and 1988. Our 
focus is on primary energy use, which weights fuels by their ther- 
mal content and multiplies district heat and electricity by factors of 
1,15 and 3.24 to approximate the losses that occur in the conver- 
sion and distribution of these energy carriers. Growth in the level of 
energy-using activities, given 1973 energy intensities (energy use 
per unit of activity), would have raised primary energy use by 47% 
in the US, 44% in Norway, 33% in Denmark, 37% in West Ger- 
many, and 54% in Japan. Reductions in end-use energy intensities, 
given 1973 activity levels, would have reduced primary energy use 
by 20% in the US, 3% in Norway, 20% in Denmark, 17% in West 
Germany, and 14% in Japan. Growth in national income parallelied 
increases in a weighted index of energy-using activities in the US, 
West Germany, and Denmark but substantially outstripped activity 
growth in Norway and Japan. We conclude that changes in the 
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structure of a nation’s economy may lead to substantial changes in 
its energy/GDP ratio that are unrelated to changes in the technical 
efficiency of energy utilization. Similarly, changes in energy intensi- 
ties may be greater or less than the aggregate change in the 
energy/GDP ratio of a given country, a further warning that this ra- 
tio may be an unreliable indicator of technical efficiency. 


33748 (NEI-DK-911) Electric appliances for domestic use 
in the Nordic countries 1988 and 1989. Viby ApS, Copenhagen 
(Denmark). Nov 1991 136p. (In Danish). Order Number 
DE93711024. Source: OSTI; NTIS. 

Prepared for NORDNORM. 

Market supplies of domestic electric appliances in Denmark, 
Sweden, Norway and Finland can be calculated on the basis of 
Statistics for production and exports from the individual country, es- 
pecially as the appliances are grouped in the same way in all four 
countries. The basis for this classification of 18 products was con- 
structed by the international convention on the Harmonized 
Commodity Description System, in Brussels. The relevant statistics 
are presented. (AB). 


2990 Unconventional Sources and Power Genera- 
tion 


Refer also to citation(s) 32809, 33337, 33338, 33339, 33343, 
33360, 33361, 33362, 33366, 33371, 33375, 33376, 33377, 33735, 
33772 


33749 (AFME-91-05-DOC) Renewable energies and decen- 
tralized electricity production. Chabot, B. Agence Francaise pour 
la Maitrise de l’Energie, 75 - Paris (France). 1991. 30p. (in French). 
Order Number DE93706800. Source: OSTI; NTIS (US Sales Only). 

The characteristics, technologies, development and prospectives 
of the various decentralized electricity production methods are re- 
viewed, in the world and more particularly in France: small-scale 
hydroelectric power plants, wind energy, photovoltaic conversion, 
thermodynamic solar power plants, electricity from biomass; devel- 
opment assessments and recommendations are given. 


33750 (CONF-920378-, pp. 95) Hydrothermal energy con- 
version technology. Robertson, D.W. (Dept. of Energy, Idaho 
Falls, ID (United States)); LaSala, R.J. USDOE Assistant Secretary 
for Conservation and Renewable Energy, Washington, DC (United 
States). Geothermal Div. [1992]. From Geothermal energy program 
review: geothermal energy and the utility market-the opportunities 
and challenges for expanding geothermal energy in a competitive 
supply market; San Francisco, CA (United States); 24-26 Mar 
1992. In Geothermal energy and the utility market — the opportuni- 
ties and challenges for expanding geothermal energy in a 
competitive supply market: Proceedings. Geothermal Program Re- 
view X. 230p. Order Number DE92019090. Source: OSTI; NTIS. 

The goal of the Hydrothermal Program is to develop concepts 
which aliow better utilization of geothermal energy to reduce the 
life-cycle cost of producing electricity from liquid-dominated, 
hydrothermal resources. Research in the program is currently on- 
going in three areas: Heat Cycle Research, which is looking at 
methods to increase binary plant efficiencies; Materials Develop- 
ment, which is developing materials for use in geothermal 
associated environments, and Advanced Brine Chemistry, with 
work taking place in both the brine chemistry modeling area and 
waste disposal area. The presentations during this session 
reviewed the accomplishments and activities taking place in the hy- 
drothermal energy conversion program. 


33751 (LBL-32669) The impact of electric vehicles on the 
Southern California Edison System: Final report. Ford, A. Cali- 
fornia Inst. for Energy Efficiency, Berkeley, CA (United States); 
University of Southern California, Los Angeles, CA (United States). 
Inst. of Safety and Systems Management. Jul 1992. 141p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. Order Number DE93001524. Source: OSTI; 
NTIS; GPO Dep. 

This report describes the results of the first phase of an investiga- 
tion of the impacts of electric vehicles (EVs) in southern California. 
The investigation focuses on the Southern California Edison Com- 
pany (SCE) which provides electric service for approximately 60% 


194 ERA Vol. 17, No. 12 


of southern California. The project is supported by the “Air Quality 
Impacts of Energy Efficiency” Program of the California Institute for 
Energy Efficiency (CIEE). The first phase of the research is orga- 
nized around how EVs might be viewed by customers, vehicle 
manufacturers and electric utility companies. The vehicle manufac- 
turers’ view has been studied with special emphasis on the role of 
marketable permit systems. The utilities’ view of EVs is the subject 
of this report. The review is particularly important as several case 
studies of EVs in southern California have been conducted in 
recent years. The dynamics of a growing population of EVs is ex- 
plained. Chapter 5 explains a simple method of deriving the 
electricity demands which could result from the operation of EVs in 
southern California. The method is demonstrated for several simple 
examples and then used to find the demands associated with each 
of the eight EV scenarios. Chapter 6 reports the impacts on SCE 
operations from the new demands for electricity. Impacts are sum- 
marized in terms of system operating costs, reliability of service, 
and changes in the utility's average electric rate. Chapter 7 turns to 
the emissions of air pollutants released by the operation of EVs, 
conventional vehicles (CVs) and power plants. Chapter 8 takes the 
air pollution analysis one step further by examining the possible re- 
duction in ambient ozone concentration in southern California. 


33752 (NEI-DK-940) Centre for urban ecotechnology 
in "Oeksnehallen”. Miljoekontrollen, Copenhagen (Denmark). 
Mar 1992 23p. Contract ENS-UVE-90.0174. Order Number 
DE93711045. Source: OSTI; NTIS. 

Prepared for Koebenhavns Kommune, Magistratens 5. afdeling. 
Appendix to: Projekt Storbyenergi. 

The Lord Mayor's Department of the municipality of Copen- 
hagen, Denmark, has with support from this project made a 
proposal for the establishment of the Centre for Urban Ecotechnol- 
ogy in "Oeksnehallen’, located in the Vesterbro area of the city. 
The centre should contribute to the dissemination of knowledge on 
ecological techniques (regarding passive solar energy etc.) to the 
inhabitants of Vesterbro and other citizens of Copenhagen, and 
also serve as a centre in an European context. The ecological 
demonstration centre will cover an area of two thousand square 
meters and will also include a cafe, a room for showing coloured 
slides, facilities for exhibitions created by the center and interested 
firms etc. The centre should play an important role as part of the 
ecological concept of urban renewal in Vesterbro. (author). 


33753 (NEI-DK-945) Proposal for the plan of management 
regarding renewable energy sources In Denmark. Ahm, P.; 
Bjerregaard, H.; Beuse, E.; Christensen, P.; Elmose, O.; Ras- 
mussen, P.; Larsen, J.H. Organisation for Vedvarende Energi 
(OVE), Aarhus (Denmark). Mar 1992 30p. (In Danish). Order Num- 
ber DE93710999. Source: OSTI; NTIS. 

A number of Danish organizations concerned with the future uti- 
lization of renewable energy sources have worked together to 
produce a proposal addressed to the ministerial council for renew- 
able energy. The proposal recommends activities which are aimed 
at making the urban environment "greener” and the initiation of a 
number of demonstration projects concerning the maintenance and 
retrofitting of buildings where energy and environmental considera- 
tions should be integrated, as also in industrial, commercial 
buildings and concrete blocks of flats, and residential buildings 
where ecological balance is born in mind. Training, and the dis- 
semination of relevant information should also take place. The 
organization, financing and budget of these activities is discussed. 
Possible constraints are also dealt with. (AB). 
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3001 MHD Generators 
Refer also to citation(s) 32670 


33754 (ANL/CP-75072) An overview of MHD seawater 
thruster performance and loss mechanisms. Doss, E.D.; Geyer, 
H.K. Argonne National Lab., IL (United States). [1992]. 7p. Spon- 
sored by USDOE, Washington, DC (United States); Department of 





Defense, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. Contract N00014-89-F-0064. (CONF-920801-23: 
27. intersociety energy conversion engineering conference, San 
Diego, CA (United States), 3-7 Aug 1992). Order Number 
DE92040733. Source: OSTI; NTIS; GPO Dep. 

Loss mechanisms affecting the performance of an MHD seawa- 
ter thruster system have ben identified and discussed. Among 
those losses are the jet and nozzle losses, joule heating losses, 
surface potential and electro-chemical losses, frictional losses, and 
electrical end losses. Simple, but accurate, models have seen 
used to assess the relative and absolute magnitude of these 
losses and to investigate their influence on the overall thruster effi- 
ciency. A parametric study has been performed for a generic full 
size seawater vehicle propelled by an MHD thruster at different op- 
erating conditions. The results of this study confirm that higher 
efficiencies can be achieved at high magnetic field strengths (> 10 
Tesla). Furthermore, the results indicate that higher efficiencies can 
be maintained over a wide range of cruising speeds (2-20 m/s or 
4—40 knots) at higher magnetic fields (20 Tesia). 


33755 (DOE/ET/10815-177) Technical progress report for 
the magnetohydrodynamics Coal-Fired Flow Facility, October 
1, 1991-December 31, 1991. Tennessee Univ., Tullahoma, TN 
(United States). Space Inst. Aug 1992. 66p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
79ET10815. (UTSI-92-01). Order Number DE92040846. Source: 
OSTI; NTIS; GPO Dep. 

UTS! reports on progress in a multi-task contract to develop the 
technology for the steam bottoming plant of an MHD Steam Com- 
bined Cycle Power system. The analysis of data from the 2,005 
hour POC test series on eastern coal, which was completed prior 
to this quarter, is continued. Analysis of the tubes of test materials, 
which were tested at exposures for 1500 and 2,000 hours, is dis- 
cussed and typical results of tube wastage and impurity penetration 


presented. A special test with Montana Rosebud western coal and 
all carbonate seed was completed during the quarter and results of 
this and the three special tests on this coal completed in prior peri- 


ods, are reported. Heat fluxes for the topping cycle components are 
presented and compared with the lower values found with eastern 
coal. These differences are related to the difference in slag — 
thickness in these components, primarily the combustor. These ad- 
ditional heat losses in the topping cycle components are presented 
as the reason for lower diffuser outlet temperatures. Ash deposition 
and heat transfer on the superheater and air heater components 
for the western coal tests are discussed and compared with east- 
ern coal results. Performance of the dry electrostatic precipitator 
(ESP) and baghouse in removing particulate is summarized. 


3003 Thermoelectric Generators 
Refer also to citation(s) 33676 


3005 Fuel Celis 
Refer also to citation(s) 33301, 33318, 33676 


33756 (CONF-891113-15) Impedance analysis for oxygen 
reduction in lithium carbonate melt: Effect of partial ae 
of oxygen. Dave, B.B.; White, R.E.; Srinivasan, S.; ‘ 
Texas A and M Univ., College Station, TX (United States). Pon. 
16p. Sponsored by USDOE, Washington, DC (United States); Elec- 
tric Power Research Inst., Palo Alto, CA (United States). DOE 
Contract FG22-87PC79931. From American Institute of Chemical 
Engineers (AIChE) annual meeting; San Francisco, CA (United 
States); 5-10 Nov 1989. Order Number DE92040940. Source: 
OSTI; NTIS; GPO Dep. 

Effects of partial pressure of oxygen and temperature on oxygen 
reduction kinetics on a submerged gold electrode in lithium carbon- 
ate melt were investigated using cyclic voltammetry and impedance 
analysis. Cyclic voltammetry measurements indicated that the oxy- 
gen reduction reaction in Li,CO, melt is reversible up to 200 mV/s. 
The impedance analysis was carried out using a Complex Nonlin- 
ear Least Square (CNLS) paxameter estimation prograrn based on 
the Randles-Ershler equivalent circlet. This analysis technique was 
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used to estimate the electrode kinetics and the mass transfer re- 
lated parameters such as the charge transfer resistance (R,) and 
the Warburg coefficient o. The mass transfer related parameters 
obtained from cyclic voltammetry and impedance analysis were in 
good agreement. The reaction orders for oxygen at 800°C were 
calculated to be 0.38 for the exchange current density and 0.5 for 


the product Do? C,*; these values are consistent with the mecha- 
nism proposed in the literature for oxygen reduction in Li,CO3 melt 
on a submerged gold electrode. 


33757 (DOE/ET/17089-3117) Design, fabrication and test- 
ing of a solid oxide fuel cell stack for a 25 kW to 200 kW 
generator: Annual report, April 1987—March 1988. Westing- 
house Electric Corp., Pittsburgh, PA (United States). Science and 
Technology Center. Mar 1988. 56p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC21-80ET17089. Order 
Number DE92012459. Source: OSTI; NTIS; GPO Dep. 

The technical effort in the current modification is organized under 
three technical tasks that have objectives as follows: 1. To define a 
reference ign, subsystem design, and component requirements 
for a tubular solid oxide fuel cell plant with the greatest potential to 
be commercialized, 2. To develop and verify cell performance, 
which satisfies the component requirements, and 3. To develop 
and verify stack performance, which satisfies the component re- 
quirements. In addition, post-test analyses of the 5 kW generator 
have continued during this reporting period. A total of 360 cells 
were operated in the two tests of the 5 kW generator. These, along 
with components of the module, provide operating results from a 
wide range of in-module conditions. 


33758 (DOE/ET/17089-3118) Design, fabrication and test- 
Ing of a solid oxide fuel cell stack for a 25 kW to 200 kW 
generator: Annual 1988—March 1989. Westing- 
house Electric Corp., Pittsburgh, PA (United States). Science and 
Technology Center. Mar 1989. 70p. by USDOE, Wash- 
ington, DC (United States). DOE Contract AC21-80ET17089. Order 
Number DE92012460. Source: OSTI; NTIS; GPO Dep. 

The effort reported herein was carried out over the period April 
1988 through March 1989. Prior effort under the contract covered 
the period since June 1980 and culminated in placing an test a 6 
kilowatt (KW) generator. Intermediate steps included testing of 
many materials and single celis (~15 watts), a three cell bundle 
(~45 watts) that was operated successfully for 9000 hours, and a 
24 cell (~400 watts) submodule that was operated successfully for 
more than 2000 hours. The first two years of effort under the 
present phase of the contract was reported in annual reports. The 
technical effort in the current modification is organized under three 
technical tasks that have objectives as follows: 1. To define a ref- 
erence designs subsystem design, and component requirements 
for a tubular solid oxide fuel cell plant with the greatest potential to 
be commercialized, 2. To develop and verify cell performance,, 
which satisfies the component requirements, and 3. To develop 
and verify stack performance, which satisfies the component re- 
quirements. In addition, post test analyses of the 5 kW generator 
have continued during this reporting period. A total of 360 cells 
emieniagiaainitan the eeegutnahien 6 WP qannniin These, along 
with components of the modules provide operating results from a 
wide range of in-module conditions. 


33759 (DOE/ET/17089-3119) Design, fabrication and test- 
ing of a solid oxide fuel cell stack for a 25 kW to 200 kW 
generator: Annual , April 1989-March 1990. Westing- 
house Electric Corp., Pittsburgh, PA (United States). Science and 
Technology Center. Mar 1990. 50p. by USDOE, Wash- 
ington, DC (United States). DOE Contract AC21-80ET17089. Order 
Number DE92012461. Source: OSTI; NTIS; GPO Dep. 
Commercial systems are envisaged to encompass the 

from a few hundred kW to megawatts, with applications for total 
energy systems in commercial buildings and electric power units 
operating on coal derived gas. The solid oxide fuel cell comprises 
a porous Ca0-stabilized zirconia tube, a mm layer of La manganite 
that provides the air (positive) electrode, a solid electrolyte (oxygen 
ion conductor) layer of yttria-doped zirconia, an interconnection 
layer of La chromite, and a nickel cermet fuel (negative) electrode. 
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Active length of the cells is up to 70ds cm. Technical effort is orga- 
nized under 3 technical tasks with the objectives of defining a 
reference design, improving and verifying cell performance, and 
developing and verifying stack performance for a 25 to 200 kW 
generator. 7 figs, 3 tabs, 3 refs. (DLC) 


33760 (DOE/FE/61684—92/C0054) DOE Headquarters MHD/ 
fuel cell support contract. Hirschenhofer, J.H.; Owens, R.W. 
Gilber/Commonwealth, Inc., Reading, PA (United States). [1992]. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO1-88FE61684. (CONF-920748-16: US Department of 
Energy contractors review meeting on fuel cells, Morgantown, WV 
(United States), 14-15 Jul 1992). Order Number DE92040257. 
Source: OSTI; NTIS; GPO Dep. 

Objective is to acquire scientific engineering and program techni- 
cal support, for the development of strategies and plans for 
advanced energy conversion systems including phosphoric acid, 
molten carbonate, solid oxide, and other advanced fuel cell con- 
cepts. Gilbert/Commonwealth’s Advanced Technologies Services 
Group is responsible for performing task assignments for this sup- 
port contract. This group's consulting and process capabilities are 
described. Some typical task orders are listed. Some examples of 
reports of the technical results from this support contract are given. 
Continuing work and future plans are discussed.(DLC) 


33761 (DOE/MC/24223-92/C0055) Westinghouse PAFC pro- 

gram update. Feret, J.M. (Westinghouse Electric Corp., Large, PA 
{United States)); Kelly, J.L.; Pereira, A.J.; Wright, M.K.; Kush, A.K. 
Westinghouse Electric Corp., Large, PA (United States). [1992]. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-82MC24223. (CONF-920748-8: US Department of 
Energy contractors review meeting on fuel cells, Morgantown, WV 
(United States), 14-15 Jul 1992). Order Number DE92019978. 
Source: OSTI; NTIS; GPO Dep. 

Objective was to develop and demonstrate the air-cooled phos- 
phoric acid fuel cell performance and economics. Completion of 
cell technology and manufacturing process developments and the 
supporting cell/stack engineering effort have culminated in the end 
product module. Two modules were built and tested: the Engineer- 
ing Model Module and the Demonstration Module. 2 tabs, 3 figs, 2 
refs. (DLC) 


33762 (DOE/MC/25009-92/C0049) Effects of coal-derived 
trace species on the performance of carbonate fuel cells. 
Pigeaud, A. (Energy Research Corp., Danbury, CT (United 
States)); Wilemski, G. Energy Research Corp., Danbury, CT 
(United States). [1992]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC21-88MC25009. (CONF- 
920748-11: US Department of Energy contractors review meeting 
on fuel cells, Morgantown, WV (United States), 14-15 Jul 1992). 
Order Number DE92019972. Source: OSTI; NTIS; GPO Dep. 

NH; Cd, Hg, and Sn have no noticeable effects on carbonate 
fuel cell performance. Zn and Pb (the latter in the presence of Se) 
had minor effects, while the interactions of H2S, HCZ, H2Se and As 
aré more significant. Because H2S had already been extensively 
investigated earlier by various groups, the focus in this study was 
centered on the latter three elements. It appears that HCZ, H2Se, 
and As need to be limited to sub-ppM levels in a manner similar to 
H2S. These findings, of course, should be considered qualitative 
because they were obtained in single, isothermally operated, 
bench-sale cells, and are applicable for individual contaminants. 


33763 (DOE/MC/26006-92/C0057) Supporting research for 
MSOFC development. Krumplet, M. (Allied-Signal Aerospace Co., 
Torrance, CA (United States). AiResearch Los Angeles Div.); 
Myles, K.M.; Balachandran, U.; Dorris, S.; Dees, D.; Majumdar, S. 
Argonne National Lab., IL (United States); Allied-Signal Aerospace 
Co., Torrance, CA (United States). AiResearch Los Angeles Div. 
[1992]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-89MC26006 ;W-31109-ENG-38. 
(ANL/CP-—76344;CONF-920748-17: US Department of Energy 
contractors review meeting on fuel cells, Morgantown, WV (United 
States), 14-15 Jul 1992). Order Number DE92040256. Source: 
OSTI; NTIS; GPO Dep. 
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Argonne National Laboratory is providing support to Allied Signal 
Aerospace Company in the development of the monolithic solid ox- 
ide fuel cell (MSOFC). During the current reporting period, ANL’s 
effort was concentrated on exploring the co-sintering of anode/ 
interconnect/cathode trilayers, investigating the interfacial electro- 
chemistry, and performing stress analysis. Co-sintering of the 
anode/interconnect/cathode trilayer is an important step in the 
manufacturing of multicell MSOFC structures. The interconnect, 
separates fuel and oxidant streams of adjacent cells and must 
therefore be dense. It also connects the individual cells mechani- 
cally and electrically, and also requiring low electrical resistances. 
The difficulty in co-sintering anode/interconnect/cathode trilayers is 
matching the sintering characteristics of the three layers. The inter- 
connect material, strontium-doped lanthanum chromite, is typically 
sintered to high density at temperatures exceeding 1600°C and 
low oxygen partial pressures. Under these conditions the lan- 
thanum manganite air electrode decomposes. To make trilayers, 
conditions must be found for obtaining dense lanthanum chromite 
in the 1300—1400°C range. Earlier attempts to use sintering aids in 
the lanthanum chromite were unsuccessful. During this reporting 
period, several dopants were explored. 


33764 (DOE/MC/26006-92/C0064) Sealant research for 
SOFC. Gibson, R.A.; Minh, N.Q. Allied-Signal Aerospace Co., Tor- 
rance, CA (United States). [1992]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-89MC26006. 
(CONF-920748-19: US Department of Energy contractors review 
meeting on fuel cells, Morgantown, WV (United States), 14-15 Jul 
1992). Order Number DE92040254. Source: OSTI; NTIS; GPO 
Dep. 

During the past year, AiResearch effort has focused on develop- 
ment of the requisite technology for fabricating and demonstrating 
multicell stack operation. This effort has generated parallel tasks as 
follows: (a) Fabrication of single-cell building blocks comprising an- 
ode/electrolyte/cathode (A/E/C) trilayers cofired with top and bottom 
corrugated electrodes and with or without cofired top and bottom 
electrode plates. These building blocks are called single-cell stacks 
(with electrode plates) and single-cell modules, respectively (see 
Figure 3). Design changes suggested by a comprehensive stack 
stress model (Figure 4) have reduced fracturing in the building 
blocks (Figure 5) and improved performance (Figure 6). (b) Devel- 
opment of bonding technology for forming the building blocks into 
multicell stacks. Because of delays in development of an intercon- 
nect technology suitable for simultaneously thermally processing all 
components of multicell MSOFC stacks, an alternative, two-step 
process has also been under development. In this process the 
building blocks and interconnects are fired separately, bonded, and 
fired again. The “second step” bonding technology has continually 
improved (see Figure 7). Development of multicell stacks fabricated 
from the bonded building blocks. Stacks have shown continually 
improving performance (see Figure 8). A two-cell stack has recently 
been tested for over 500 hours without performance degradation. 


33765 (DOE/MC/26355-92/C0062) Contaminant effects in 
solid oxide fuel cells. Maskalisk, N.J.; Ray, E.R. Westinghouse 
Electric Corp., Pittsburgh, PA (United States). Science and Tech- 
nology Center. [1992]. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC21-89MC26355. (CONF- 
920748-18: US Department of Energy contractors review meeting 
on fuel cells, Morgantown, WV (United States), 14-15 Jul 1992). 
Order Number DE92040255. Source: OSTI; NTIS; GPO Dep. 

Two full scale (50-cm length) SOFCS, each representative of 
generator cells in the field, were electrically connected in series; 
then operated at 1000°C and 350 mA/em*. An initial run of approx- 
imately 150 hours served to establish baseline performance in 89% 
Ho, 11% H20 fuel at 85% fuel utilization and 4 stoichs, air. Then, 
for approximately 200 hours, a similar base-line was established 
for operation in simulated coal gas fuel. Finally, the fuel impurity 
components were sequentially added. The cumulative effect on 


performance as shown in Table 3. These data reveal no strong as- 
sociation of cell resistance with cell performance change in the 
cases of NH, and HCI. When H,S is added, resistance increases 
account for a minor part of the 0.06V decline observed for each 
cell over the first 24 hours. However, cell resistances thereafter 
change linearly, along with linearly declining voltages. In this latter 





phase, resistance accounts for a major part of each observed cell 
voltage decline. The same two SOFCs were subsequently contin- 
ued in operation, but at a moderately higher temperature, 1025°C. 
As Figure 2 demonstrates, No. 1 cell tended to decline more 
slowly, and No. 2 cell continued to decline at the same rate as be- 
fore, when it was operating at 1000°C. Later operation, without 
impurities, at 1025°C for 450 hours served to improve performance 
and stabilize the cells. When operation at 1000°C resumed, the 
cell resistance trend lines returned to approximately the original R 
vs. t slopes observed during 0-500 hours on test, signifying cessa- 
tion of impurity-relatad voltage degradation. 


33766 (DOE/MC/27168-92/C0046) An update of ERC’s car- 
bonate fuel cell development program. Farooque, M.; Bernard, 
R.; Doyon, J.; Paetsch, L.; Patel, P.; Skok, A.; Yuh, C.; Steinfield, 
G.; O'Shea, T. Energy Research Corp., Danbury, CT (United 
States). [1992]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC21-90MC27168. (CONF-920748- 
12: US Department of Energy contractors review meeting on fuel 
cells, Morgantown, WV (United States), 14-15 Jul 1992). Order 
Number DE92019971. Source: OSTI; NTIS; GPO Dep. 

Energy Research Corporation’s molten carbonate fuel goals are 
commericalization of the MW-class natural gas units and 100 
MW-class coal gas/natural gas dual fuel units (long-term). Accom- 
plishments have been made in stack height scale-up, issues 
relevant to attaining a long useful life for the carbonate fuel cell 
have been resolved, and organizational and financial aspects of 
power plant demonstration have been addressed. 10 figs, 7 refs. 
(DLC) 


33767 (DOE/MC/27414—92/C0053) Considerations for the 
transition from fuel cell R&D to . Cobb, M.S.; 
Meacham, G.B.K. Electric Power Research Inst., Palo Alto, CA 
(United States). [1992]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG21-91MC27414. (CONF- 
920748-15: US Department of Energy contractors review meeti 

on fuel celis, , WV (United States), 14-15 Jul 1992). 


Order Number DE92019977. Source: OSTI; NTIS; GPO Dep. 


This paper has discussed some considerations important to mak- 
ing a successful transition from R&D to manufacturing. It has 
described a product commercialization framework and discussed 
the importance of business analyses, especially product cost analy- 
sis, in determining the future potential of an emerging technology. 
Careful attention to the major elements discussed in this report 
should help both developers and venture sponsors to reduce the 
risks inherent in new business ventures. 


33768 § (DOE/MC/28055—92/C0065) High tubular 
solid oxide fuel cell development. Ray, E.R. Westinghouse Elec- 
tric Corp., Pittsburgh, PA (United States). [1992]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC21- 
91MC28055. (CONF-920748-20: US Department of Energy 
contractors review meeting on fuel cells, Morgantown, WV (United 
States), 14-15 Jul 1992). Order Number DE92040253. Source: 
OSTI; NTIS; GPO Dep. 

Important to the development commercialization of any new tech- 
nology is a field test program. This is a mutually beneficial program 
for both the developer and the ive user. The developer is 
able to acquire valuable field operating experience that is not avail- 
able in a laboratory while the user has the opportunity to become 
familiar with the new technology and gains a working knowledge of 
it through hands-on experience. Westinghouse, recognizing these 
benefits, initiated a program in 1986 by supplying a 400 W SOFC 
generator to Tennessee Valley Authority. This generator operated 
for approximately 1,760 hours and was constructed of twenty-four 
30 cm thick-wall PST cells. In 1987, three, 3 kW SOFC generators 
were installed and operated at the facilities of the Tokyo Gas Com- 
pany and the Osaka Gas Company. At Osaka Gas, two generators 
were used. First a training generator, operated for 2900 hours be- 
fore it was replaced on a preplanned schedule with the second 
generator. The second generator operated for 3,600 hours. Tokyo 
Gas generator was operated for 4,900 hours. These generators 
had a 98% availability and measured NO, levels of less than 1.3 
ppM. The 3 kW SOFC generators were constructed of 144 36 cm 
thick-wall PST cells. The 3 kW generators, as was the TVA gener- 
ator, were fueled with hydrogen and carbon monoxide. The next 
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major milestone in the field unit program was reached in early 1992 
with the delivery to The UTILITIES, a consortium of the Kansai 
Electric Power company, the Tokyo Gas Company, and the Osaka 
Gas Company, of a natural gas fueled all electric SOFC system. 
This system is rated at a nominal 25 kW dc with a peak capacity of 
40 kW dc. The NO, was measured at <0.3 ppM (corrected to 15% 
oxygen). The system consists of 1152 cells (thin-wall PST) of 50 
cm active length, manufactured at the PPMF. Cells are contained 
in two independently controlled and operated generators. 2,300 
hours of stable operation has been obtained on the first unit. 


33769 (DOE/METC/C—92/7027) METC perspective. Mayfield, 
M.J. USDOE Morgantown Energy Technology Center, WV (United 
States). [1992]. 15p. Sponsored by USDOE, Washington, DC 
(United States). (CONF-920748-21: US Department of Energy 
contractors review meeting on fuel cells, Morgantown, WV (United 
States), 14-15 Jul 1992). Order Number DES2040252. Source: 
OSTI; NTIS; GPO Dep. 

Fuel celis have been gaining rapidly in interest and attention in 
the last few years. The agenda for this year's meeting of DOE con- 
tractors contains discussions of the major fuel cell types — 
phosphoric acid, molten carbonate and solid oxide and also a 
presentation on vehicular applications which includes polymer elec- 
trolyte type fuel cells. From the standpoint of applications, uses for 
central station electricpower generation, industrial cogeneration, 
dispersed power generation and transportation are included. These 
applications range in size from perhaps 50 kW to large units in the 
multiple MW in size. Although ourultimate objective is to operate 
large fuel cell installations on coal-derived fuel, for the near term, 
natural gas and perhaps even liquid hydrocarbon fuels are ex- 
pected to be utilized. 


33770 (DOE/PC/79931—T8) Oxygen electrode in molten car- 
bonate fuel cells: Fifth technical progress report, 
August 1—October 31, 1988. Dave, B.; Adanuvor, P.K.; White, 
R.E.; Enayetuliah, M.A.; Srinivasan, S.; Appleby, A.J. Texas A and 
M Univ., College Station, TX (United States). [1988]. 19p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-87PC79931. Order Number DE92019710. Source: OSTI; 
NTIS; GPO Dep. 

Electrode kinetics of oxygen reduction on gold in molten lithium 
carbonate was investigated. Steady state cyclic voltammograms 
were obtained for the peroxide reduction at the gold electrode in 
LigCO 3 metkt, results were found to be in good agreement with the 
data in the literature. Impedance measurements were made as a 
function of frequency to evaluate the kinetics and mass transfer re- 
lated parameters. Impedance data were analyzed using a Complex 
Nonlinear Least Square (CNLS) parameter estimation program and 
a graphical procedure based upon the Randles-Ershler equivalent 
circuit, Parameters estimated by both the methods are in good 
agreement. One of the proposed micro electrodes is a micro ring, 
which involves a gold film positioned tightly between two alumina 
roots. As an initial study, the stability of gold films, sputter-deposited 
on alumina substrates, in the Li,CO3 melt was determined. 


33771 (DOE/PC/79931-T10) Oxygen electrode in molten 
carbonate fuel cells: Ninth quarterly technical progress report, 
August 1, 1989-October 31, 1989. Dave, B.B.; Srinivasan, S.; 
White, R.E.; Appleby, A.J. Texas A and M Univ., College Station, 
TX (United States). [1989]. 21p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG22-87PC79931. Order 
Number DE92019712. Source: OSTI; NTIS; GPO Dep. 

The oxygen reduction reaction on a gold electrode in lithium car- 
bonate melt was investigated to determine the influence of partial 
pressure of carbon dioxide and temperature on electrode kinetics 
and oxygen solubility by using cyclic Voltammetry and impedance 
analysis techniques. During this quarter, the impedance data were 
analyzed by a Complex Nonlinear Least Square (CNLS) Parameter 
estimation program to determine the kinetic and the mass transfer 
related parameters such as charge transfer resistance, double 
layer capacitance, solution resistance, and Warburg coefficient. 
The estimated parameters were used to obtain the C02 reaction or- 
ders and apparent activation energies for the exchange current 


density and the mass transfer parameter (Do? C,"). 


ERA Vol. 17, No. 12 197 





30 DIRECT ENERGY CONVERSION 
3005 Fuel Cells 


33772 (ETDE-IT—92-58) Status of fuel cell R&D programme 
and perspectives for commercialisation in Italy. Vellone, R.; Di 
Mario, F.; Cincotti, V.; Brocco, M. ENEA, Casaccia (Italy). Area 
Energetica. 1991. 9p. (CONF-9109166—1: 2. Grove fuel cell sym- 
posium, London (United Kingdom), 24-27 Sep 1991). Order 
Number DE93712140. Source: OSTI; NTIS (US Sales Only); INIS. 

The potential advantages of fuel cells (high efficiency, low pollut- 
ing emissions, easy co-generation, siting and fuel flexibility) make 
them very attractive for electric power generation in the Italian en- 
ergy system. In order to promote the development of different fuel 
cell technologies and to bring them into the market a national pro- 
gramme, coordinated by ENEA (Italian National Agency for New 
Technologies, Energy and Environment), was started in 1985, with 
the engagement of industries, utilities and research structures. The 
status of programme activities, together with perspectives for com- 
mercialisation in Italy, is presented here. 


33773 (ETDE-IT-92-70) PRODE plant simulator. Innarella, 
C.; Marcenaro, B.; Santinelli, A. ENEA, Casaccia (Italy). Area En- 
ergetica; Ansaido SpA, Genoa (Italy); Ansakdo SpA, Genoa (Italy). 
Nuclear Div. 1991. 16p. (in Italian). (CONF-9110421-2: Convegno 
annuale Anipla ‘1991: supporti e strumenti avanzati per il progetto 
e la gestione dei sistemi di automazione, Milan (Italy), 29-30 Oct 
1991). Order Number DE93712154. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In the paper the development of a simulation model to be used 
for the design of the control system for PRODE pliant and for the 
analysis of operational plant procedures is described. A brief de- 
scription of PRODE plant is provided first. PRODE is a 1 Mwe new 
concept plant based on Phosphoric Acid Fuel Cell (PAFC) and 
Fuel Processing System (FPS). The main components of PFS are 
the reformer and shift reactors that transform the natural gas into 
hydrogen, compatible with the cells. PRODE pliant is under con- 
struction in Milan (italy) and will be used to test fuel cell technology 
and to analyze its applicability in a wider scale. The description of 
the simulation model, implemented by using Gepurs, is provided 
and some preliminary results of the simulation are also described. 


33774 (LA-UR-92-1434) Components and materials issues 
in polymer electrolyte fuel cells for transportation applice- 
tions. Derouin, C.R.; Springer, T.E.; Uribe, F.A.; Valerio, J.A.; 
Wilson, M.S.; Zawodzinski, T.A.; Gottesfeld, S. Los Alamos Na- 
tional Lab., NM (United States). [1992]. 21p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-921036-1: 182. meeting of the Electrochemical 
Society, Toronto (Canada), 11-16 Oct 1992). Order Number 
DE92013384. Source: OSTI; NTIS; GPO Dep. 

Recent research work on the polymer electrolyte fuel cell (PEFC) 
is described. This research work addresses the goal of bringing the 
PEFC technology to the performance and the cost levels required 
for its wide spread use in transportation. The main topics are (a) a 
new approach to the fabrication of Pt/C catalyst layers of high per- 
formance, employing loadings as low as 0.1 mgPt/cm*; (b) 
measurements and modeling of membrane, cathode catalyst and 
cathode backing contributions to cell loses in the PEFC; and (c) 
carbon monoxide poisoning of anode electrocatalysts in the PEFC 
— the problem and possible solutions. 13 refs. 


33775 (LA-UR-92-2584) Characterization of polymer elec- 
trolytes for fuel cell applications. Zawodzinski, T.A. Jr.; Springer, 
T.E.; Uribe, F.; Gottesfeld, S. Los Alamos National Lab., NM 
(United States). [1992]. 38p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9208133-1: 1992 satellite meeting on polyme ionics, Goeteborg 
(Sweden), 10-26 Aug 1992). Order Number DE92040330. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We review here our recent work on polymer electrolyte fuel cells 
emphasizing membrane transport issues. Transport parameters 
measured at 30°C for several available perfluorosulfonic acid 
membranes are compared. The water sorption characteristics, dif- 
fusion coefficient of water, electroosmotic drag, and pretonic 
conductivity were determined for Nafion® 117, Membrane C, and 
Dow XUS 13204.10 Developmental Fuel Cell Membrane. The diffu- 
sion coefficient and conductivity of each of these membranes were 
determined as functions of membrane water content. Data on wa- 
ter sorption and conductivity are reported for an experimental 
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membrane which is a modified form of Nafion. Contact angle mea- 
surements indicate that the surface of a perfluorosulfonic acid 
membrane exposed to water vapor is quite hydrophobic, even in 
the presence of saturated water vapor. Modeling of water distribu- 
tion in PEFC’s based on the uptake and transport data shows that 
membrane thickness contributes in a nonlinear fashion to perfor- 
mance in PEM fuel cells. Finally, some work currently underway is 
discussed. 


33776 Portable alkaline fuel cell with on board hydrogen 
supply. Ward, C.A. To Lacec Energy Systems Inc. (Canada). 1 
May 1992. Filed date 31 Oct 1990. Canada Patent patent applica- 
tion 2028978. 27p. Source: Micromedia Ltd., Technical Information 
Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $6.00 CAN; MF $4.00 CAN. 

A lightweight portable fuel cell power supply which can operate 
over a broad temperature range consists of an alkaline fuel cell, a 
hydrogen storage system, an oxygen source, and means for pump- 
ing hydrogen and oxygen from their respective sources to their 
respective inlets in the fuel cell. The hydrogen storage system in- 
cludes a solid chemical hydride for storing hydrogen in a chemically 
bound form. The hydride releases hydrogen gas when reacted with 
water. The hydrogen passes into the fuel cell inlet and over the an- 
ode where it reacts to form a hydrogen/water vapor mixture which 
is exhausted through an outlet. The exhausted mixture is recircu- 
lated to an inlet of the hydrogen storage system to reintroduce 
water molecules to the chemical hydride, thereby releasing addi- 
tional hydrogen gas at the outlet of the hydrogen storage system. 
The water produced by the fuel cell at the anode is completely used 
in the hydrogen storage system and thus there is no need to drain 
water from the fuel cell as is the case with prior art devices. The 
oxygen source is normally a source of air fed through a scrubber 
which removes carbon dioxide. The preferred alkaline electrolyte is 
KOH, and the preferred chemical hydride for the hydrogen storage 
system is calcium hydride or lithium aluminum hydride. 2 figs. 
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Refer also to citation(s) 33720, 33746, 33752 


33777 (AFME-90-92-DOC) 1990-1994 Research program. 
Energy and raw material conservation. Competitivity and in- 
dustrial strategy. Agence Francaise pour la Maitrise de I'Energie, 
75 - Paris (France). 1990. 185p. (In French). Order Number 
DE93706798. Source: OSTI; NTIS (US Sales Only). 

The main research priorities of the AFME (French Agency for 
energy management) for 1990-1994, as declared before the Gulf 
crisis, are: energy conservation in the transportation sector, and 
mainly in terrestrial transport, because of the worrying increase of 
energy consumption in this sector that remains str.ngly associated 
to oil products and pollution; mean and long term development of 
renewable energies because of increasing environment concerns 
and present understatement of public funds; synergy between raw 
material conservation, energy conservation, industrial development 
and clean technologies. 


3201 Bulldings 


Refer also to citation(s) 32676, 32677, 32678, 32679, 32680, 
32822, 33293, 33746, 33862, 33883, 34200, 34201, 34202 


33778 (AFME-88-04-0026) State of the art of the energy 
signature methods. Agence Francaise pour la Maitrise de 
Energie, 75 - Paris (France). 1990. 166p. (In French). Order Num- 
ber DE93706803. Source: OSTI; NTIS (US Sales Only). 

Energy signature is now a current in-situ energy building evalua- 
tion method; the heated space behaviour is analyzed through 
relations between space heating energy consumption and various 
parameters such as outdoor temperature, degree-days, insolation, 
etc. It allows calculation of the building characteristics and its an- 
nual consumption with respect to the climate type. Application 
limits of the energy signature method are examined. 





33779 (AUC-IBT-R-9130) Simulation of test case B: 
Isothermal forced convection. Skovgaard, M.; Nielsen, P.V. Aal- 
borg Universitetscenter (Denmark). Inst. for Bygningsteknik. Sep 
1991. 64p. Contract ENS-1213/89-9;Contract ENS-11611/20-1. Or- 
der Number DE93711010. Source: OSTI; NTIS. 

EFP-89. International Energy Agency, Energy Conservation in 
Building and Community Systems, Annex 20: Air flow pattern 
within buildings. 

This report shows the results of the simulations given in re- 
search item 1.19 (isothermal forced convection) within the work of 
the International Energy Agency (IEA), Annex 20, subtask 1. The 
title of this work is "Air flow within buildings” and the working title 
for subtask 1 is "Room air and contaminant flow’. The goal is to 
evaluate the performance of various computer codes and to test 
the computer codes’ applicability as design tools for complex flow 
patterns close to those seen in the field of practical ventilation en- 
gineering. In order to obtain these goals, computations are tested 
against other conmputations and against full-scale measurements 
in identical rooms at different sites. The specifications for the 
full-scale measurements are set up in Lemaire, 1989. The specifi- 
cations for the calculations are set up by Heikkinen, 1989. In order 
to be able to compare the simulations, all participants who were to 
perform them agreed to uses the same "basic” representation of 
the inlet device specified by Skovgaard and Lemaire for the air 
change rate 3h~'. The simulations of the supply openings 
presented in this report are all obtained by two methods: the pre- 
scribed velocity method outlined by Nielsen, 1989, both related to 
room geometry by Skovgaard et al. 1990 and the basic method 
outlined by Skovgaard and Lemaire, 1990. (Author). 


33780 (AUC-IBT-R-9131) Simulation of simple test case, 
case 2D1: Two-dimensional isothermal forced convection. 
Skovgaard, M.; Nielsen, P.V. Aalborg Universitetscenter 
(Denmark). Inst. for Bygningsteknik. Sep 1991. 10p. Con- 
tract ENS-1213/89-9;Contract ENS-116111/10-1. Order Number 
DE93711012. Source: OSTI; NTIS. 

EFP-89. International Energy AGency, Energy Conservation in 
Building and Community Systems, Annex 20: Air flow patterns 
within buildings. 

This report shows results within the work of the International En- 
ergy Agency (IEA), Annex 20 Subtask 1. The turbulent flow pattern 
is calculated with a low Re number version of the k-e model in a 
room with two-dimensional isothermal flow. The results are com- 
pared both to LDA measurements obtained in a scale model and 
to other data obtained by numerical simulation. The overall perfor- 
mance is good and indeed satisfactory. With respect to maximum 
velocity and turbulence level in the occupied zone the results are 
very good but with respect to the decay of the maximum velocity in 
the wall jet and the growth of jet width small discrepancies are 
found. (Author) (13 refs.). 


33781 (AUC-IBT-R-9132) Measurements of test case F: 
Forced convection, isothermal with contaminants. Heiselberg, 
P. Aalborg Universitetscenter (Denmark). Inst. for Bygningsteknik. 
Sep 1991. 24p. Contract ENS-1213/89-9;Contract ENS-1161 1/20- 
1. Order Number DE93711014. Source: OSTI; NTIS. 

EFP-89. International Energy Agency, Energy Conservation in 
Buildings and Community Systems, Annex 20: Air flow patterns 
within buildings. 

This report is a documentation of measurements made at the 
Department of Building Technology and Structural engineering at 
the University of Aalborg. It is a part of our contribution to the work 
in the IEA - Annex 20 “Air flow patterns within buildings”, subtask 1 
"Room air and comtaminant flow’. One of the objectives of subtask 
1 is to acquire experimental data for the evaluation of the perfor- 
mance of numerical air flow models in predicting air velocity, 
temperature and contaminant distribution in ventilated rooms. The 
approach is to make identical full-scale experiments in identical test 
rooms with identical inlet devices at different sites. Simultaneous 
numerical simulations for the measured configurations are carried 
out. The measured data are compared and a database established 
for the evaluation of the accuracy of the predictions made. The re- 
port presents the results of a series of full-scale experiments of the 
contaminant distribution in a test room. The results can be used for 
comparison with prediction made by numerical air flow models, for 
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comparision with measured data found by other investigators and 
to show how the contaminant distribution in a full-scale room looks 
under different conditions. In the experiments the contaminant dis- 
tribution has been measured under isothermal steady state flow 
conditions at different contaminant densities. (author) (10 refs.). 


33782 (AUC-IBT-R-9145) Turbulent flow in rooms venti 
lated by the mixing principle: Comparisons between 
computational fluid dynamics and full-scale experiments. 
Skovgaard, M. Aalborg Universitetscenter (Denmark). Inst. for 
Bygningsteknik. Dec 1991. 145p. Order Number DE93711015. 
Source: OSTI; NTIS. 

The overall aim of the thesis is to investigate the general flow 
pattern in an enclosure ventilated by the mixing principle. This is 
done by full-scale experiments, by a traditional simplified model ap- 
proach and by CFD simulations. The inlet diffuser is chosen in 
such a way that the flow patterns are similiar to what one may ex- 
pect in real situations. Some of the flow phenomena encountered 
are impinging jet flow, wall-jet flow, boundary-layer flow and low 
Reynold,s number (LRN) flow. Several approaches are made to 
model the inlet diffuser and promising results are obtained - espe- 
cially by the "prescribed velocity” method. To simulate the LRN 
phenomena the Jones-Launder LRN k,e« model is used. The simu- 
lations give good results for boundary-layer flows but do not 
perform well for the LRN effects encountered in free shear flow. 
This suggests that more research within this area is needed. (au- 
thor) (79 refs.). 


33783 (AUC-IBT-R-9155) Thermal plumes in ventilated 
rooms: Vertical volume flux influenced by walls. 
Kofoed, P. (Sulzer Infra Group, Winterthur (CH)); Nielsen, P.V. Aal- 
borg Universitetscenter (Denmark). Inst. for Bygningsteknik. Dec 
1991. 14p. (CONF-9109312-2: 12. Air movement and ventilation 
control (AIVC) within buildings conference, Ottawa (Canada), 24-27 
Sep 1991). Order Number DE93711021. Source: OSTI; NTIS. 

The flow rate in thermal plumes is influenced by many factors. 
Influence by enclosing walls is one of them. This article presents 
simple symmetry considerations to calculate the flow rate in such 
flows, and they are experimentally verified as regards wall plumes. 
When the flow takes place near to enclosing walls, the entrainment 
is influenced and a reduction of the flow rate is observed. For dis- 
placement ventilation this means a reduction of the stipulated 
necessary ventilation air flow rate when an air quality based design 
method is used. (author) (15 refs.). 


33784 (BFR-D-10-92) Buliding materials identified as ma- 
jor sources for indoor air pollutants: A critical review of case 
studies. Gustafsson, H. (Swedish National Testing and Research 
Inst., Boraas (SE)). Swedish Council for Building Research, Stock- 
holm (Sweden). 1992. 72p. Project BFR-910560-1. Order Number 
DE93711215. Source: OSTI; NTIS. 

A critical review of the literature concerning emission of volatile 
organic compounds from building materials has been carried out. 
The review includes 24 case studies where various building materi- 
als have been identified as major emission sources in buildings. In 
most cases, The emission source has been identified by parallel 
measurements, e.g. in a climate chamber. Each case study has 
been selected in order to represent a specific type of emission 
source and/or pollutant. Various materials have been identified as 
emission sources in buildings, e.g. mineral wool, paint, adhesives, 
sealants, impregnated wood and different types of floor coverings. 
in Scandinavia in particular, vinyl floor coverings are reported as 
emission sources. In some cases, the emissions have been 
caused by moisture-induced degradation of building materials. The 
review is based on international literature concerning emission rate 
determination from various products and on air quality measure- 
ments in buildings. Some unpublished Scandinavian case studies 
are also included. The review dose not include radon or formalde- 
hyde, as the sources of these substances are generally 
recognised. Test methods for determination of emission rate are 
described. (122 refs., 25 figs.) (au). 

33785 (BFR-R-24-92) The Stockholm project, the block 
Bodbetjaenten: Offices, dwellings and glazed courtyards ener- 
getically coordinated. Wickman, P. (AIB Installationskonsult AB, 
Solna (SE)). Swedish Council for Building Research, Stockholm 
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(Sweden). 1992. 114p. (in Swedish). Project BFR-910341-9. Order 
Number DE93711216. Source: OSTI; NTIS. 

In the Bodbetjaenten development, a system is being tested 
whereby surpius heat from offices can be used to heat residential 
parts of the same block and also to heat hot water. An orientation 
of the building with residential apartments facing south and offices 
facing north means that solar heating will benefit the residential 
section in the first instance. Moreover, there will be less need for 
cooling in the office section. A large glazed courtyard, or atrium, 
that borders towards the south and towards the residential section 
serves as a passive solar collector. Vertical glass surfaces enable 
heat from the sun to benefit the building during times when the sun 
is low. Despite the technical preconditions for transport of heat, the 
actual transmission of heat within the building has been limited. 
There are two main reasons for this. For one thing the need of 
cooling, i.e. available surplus heat, has been less than anticipated 
in the calculations and for another the differences in temperature 
between different parts of the building have often been to small for 
transport of the designed amounts of heat. The location of the of- 
fices in a northern aspect, and the possibility of 'night cooling’ has 
reduced the amount of available surplus heat that could have been 
supplied to the dwellings or the atrium. In simulation calculations, 
the need of total purchased energy has been estimated at approx. 
81 kWh/m? total heated area. During 1987 electrical energy equiv- 
alent to 129 kWh/m? (BRA) and year was purchased. The total 
amount of purchased energy for both residential apartments and 
offices is nevertheless small in comparison with the averages for 
equivalent Swedish building production during the 1980s. The main 
reasons for this are the contribution from the heat pump, effective 
commissioning and the buffer function of the glazed atrium. (11 
refs., 39 figs., 7 tbls.) (au). 


33786 (CONF-9210154—1) Roof system effects on In-situ 
thermal performance of HCFC polyisocyanurate insulation. 
Christian, J.E.; Desjariais, A.O.; Courville, G.; Graves, R. Oak 
Ridge National Lab., TN (United States). [1992]. 37p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From 1992 polyurethanes conference; New Orleans, 
LA (United States); 21-24 Oct 1992. Order Number DE92019963. 
Source: OSTI; NTIS; GPO Dep. 

Industry-produced, permeably-faced, experimental polyisocyanu- 
rate (PIR) laminated boardstock foamed with several different 
hydrochlorofiuorcarbons (HCFCS) is undergoing in-situ testing at 
the Building Envelopes Research User Center at Oak Ridge Na- 
tional Laboratory (ORNL). The overall objective of this research is 
to determine the long term thermal performance differences be- 
tween PIR foamed with CFC-11 and PIR foamed with HCFC-123, 
HCFC-14lb and blends of HCFCs. Boards from the same batch 
were installed in outdoor test facilities and instrumented in part to 
determine if the insulation thermal performance aging characteris- 
tics are dependent on how they are handled and installed in the 
field. One of the major contributions of this research is the field val- 
idation of an accelerated thermal aging procedure. The laboratory 
measurements of the apparent thermal conductivity (k) of 10-mm- 
thick slices conducted over a period of less than a year are used 
to predict the k of 38-50-mm-thick PIR laminated board stock for 
12-20 years after production. In situ thermal performance mea- 
surements of these well characterized three-year-old boards under 
white and under black ethylene propylene diene monomer (EPDM) 
membranes are compared with the accelerated aging procedure 
and with boards from the same batch in different roofing systems: 
mechanically attached EPDM, fully adhered EPDM, and built-up 
roof (BUR). The comparison indicates that this accelerated aging 
procedure should be seriously considered for providing in-service 
thermal performance information to building owners and roofing 
contractors. 


33787 (CONF-921110-26) Variable speed rotary compres- 
sor and adjustable speed drive efficiencies measured in the 
laboratory. Miller, W.A. Oak Ridge National Lab., TN (United 
States). [1992]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO5-840R21400. From Winter an- 
nual meeting of the American Society of Mechanical Engineers; 
Anaheim, CA (United States); 8-13 Nov 1992. Order Number 
DE92040026. Source: OSTI; NTIS; GPO Dep. 
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Two state-of-the-art variable-speed rotary compressors, of nomi- 
nal one ton cooling capacity, were instrumented and tested in the 
laboratory. Both compressors were identical except for their respec- 
tive variable-speed drive systems (i.e., motor and inverter). One 
compressor had an inverter driven induction motor (IDIM) drive, 
and the other had a permanent magnet electronically commutated 
motor drive (PM-ECM). The laboratory study evaluated the com- 
pressor's efficiency under representative variable-speed conditions. 
Testing was conducted as a function of compressor drive frequency 
and of refrigerant condensing and evaporating conditions. Satu- 
rated refrigerant conditions, inlet superheat, and subcooling were 
controlled using a secondary refrigerant calorimeter. Spectrum 
analysis was conducted on the current input to one phase of the 
three- phase drive systems to measure motor speed and character- 
ize harmonic content of the inverters. An optimal volt per Hz ratio 
was determined at 120-, 90-, 60-, and 30-Hz drive frequencies and 
at different load conditions for the rotary with induction motor as 
driven by a PWM inverter and also by a motor generator set (ideal 
induction motor drive). Variation of voltage input to the compressor 
had the largest effect at the lowest drive frequency (30Hz). A 5% 
variation about the optimal voltage at 30 Hz frequency caused a 
roughly 5% drop in compressor isentropic efficiency. Calorimeter 
data were used to develop modulating compressor and drive sys- 
tem performance maps. Performances of the two compressors 
were compared and the rotary with PM-ECM drive showed better 
efficiency trends at 30-Hz drive frequency. Above the 30-Hz drive 
frequency no clear advantage was observed for the PM-ECM vs 
the IDIM, possibly due to oversizing of the PM-ECM inverter. 


33788 (CONF-921203—4) In situ thermal performance of 
APP modified bitumen roof membranes coated with reflective 
coatings. Carlson, J.D. (National Roofing Contractors Association, 
Rosemont, IL (United States)); Smith, T.L.; Christian, J.E. Oak 
Ridge National Lab., TN (United States). [1992]. 26p. 

by USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From Thermal performance of the exterior envelopes 
of buildings; Clearwater, FL (United States); 7-10 Dec 1992. Order 
Number DE93001201. Source: OSTI; NTIS; GPO Dep. 

A multi-faceted field research program regarding seven atactic 
polypropylene (APP) modified bitumen membrane roof systems 
and four reflective coatings began in 1991. This long-term project 
is evaluating the performance of various APP modified bitumen 
membranes (both coated and uncoated), the comparative perfor- 
mance of coating application soon after membrane installation 
versus preweathering, coating performance, and aspects of recoat- 
ing. This paper is a progress report on the in situ thermal 
performance of the various types of coatings compared to the ther- 
mal performance of the exposed membrane. The thermal 
performance of an adjacent ballasted ethylene propylene diene ter- 
polymer (EPDM) roofing system is also described. 


33789 (DOE/CE/15370-T7) Dehumidifying water heater: 
Technical progress report. Stark (Walter), Halesite, NY (United 
States). 18 Aug 1992. 29p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG01-89CE15370. Order Num- 
ber DE92019716. Source: OSTI; NTIS; GPO Dep. 

Drawings and specifications are included for the system to heat 
water for the swimming pool and dehumidify the building of the 
Glen Cove YMCA. An overview is presented of the Nautica product 
used in this system. (MHR) 


33790 (HPC-WR-8, pp. 133-145) Ground-source heat pump 
technology advancements. Ellis, D.L. (WaterFurnace Interna- 
tional, Inc., Fort Wayne, IN (USA)). IEA Heat Pump Centre, Sittard 
(Netherlands). Aug 1991. (NOVEM-91-774). In Proceedings of the 
Workshop on Ground-Source Heat Pumps: Advancements towards 
cost reduction. 236p. Order Number DE92519559. Source: OSTI; 
NTIS (US Sales Only). 

Recent improvements in fossil fuel furnaces and air-source heat 
pumps have stimulated the need for advanced ground-source heat 
pumps (GSHP) and have contributed to the availability of technol- 
ogy required for their development. The principle design features of 
the advanced GSHP now being introduced are reviewed. These 
advanced units utilize scroll and rotary compressors, variable 
speed DC fan motors, microprocessor controls, and enhanced heat 
transfer surfaces to provide new levels of comfort, efficiency and 





reliability. Performance results, both as unit ratings and as overall 
systems will be presented. Finally, future developments opportuni- 
ties will be explored. 12 figs. 


33791 (HPC-WR-8, pp. 149-167) Analysis of vertical tube 
heat exchangers for design optimization. Hopkirk, R.J. (Polydy- 
namics Ltd., Zuerich (Switzerland)); Kaelin, B. IEA Heat Pump 
Centre, Sittard (Netherlands). Aug 1991. (NOVEM-91-774). In 
Proceedings of the Workshop on Ground-Source Heat Pumps: Ad- 
vancements towards cost reduction. 236p. Order Number 
DE92519559. Source: OSTI; NTIS (US Sales Only). 

Measurement campaigns have been completed over several 
years on space heating systems using heat pumps coupled with 
the ground via vertical tube heat exchangers. The results have 
been used to validate numerical models of these systems, which 
can now be applied to studies of the effects of site properties and 
of heat pump and heat exchanger design. Some conclusions con- 
cerning the dynamic behavior of the heat exchangers in operation 
are presented. Using modelling techniques on a case formulated 
with a standard heat demand pattern, it is possible to see the ef- 
fects of the thermal conductivity of the ground and the separation 
of neighbouring heat exchanger tubes upon the Seasonal Perfor- 
mance Factor (SPF). 17 figs., 5 refs. 


33792 (HPC-WR-8, pp. 169-186) Comprehensive design of 
large spiral ground mae 4 exchangers. svec, O.J. (institute for Re- 
search in Construction, National Research Council of Canada, 
Ottawa, ON (Canada)). IEA Heat Pump 
lands). Aug 1991. (NOVEM-91-774). In Proceedings of the 
Workshop on Ground-Source Heat P : Advancements towards 
cost reduction. 236p. Order Number DE92519559. Source: OSTI; 
NTIS (US Sales Only). 

kt is believed that the ground source heat pump (GSHP) system 
should be utilized to a much greater degree. Therefore the compet- 
itiveness of this has to be improved by lowering the 


Centre, Sittard (Nether- 


overall cost of the GSHP installation. A large part of this costs (30- 


50%) is normally associated with the installation of ground heat 
exchanger (GHE) systems. Those costs can be increased by maxi- 
mizing the heat extraction rate per unit length, limiting the thermal 
interference between ‘in’ and ‘out’ loops, and further reducing the 
number of joints needed for the GHE. A new spiral design GHE, 
that reflects the above-mentioned requirements, is introduced. It 
achieves heat extraction rates in field experiments and commercial 
installations that are approximately three to five times higher than 
those normally found with systems currently in use. This paper first 
analyses the most important factors associated with the heat trans- 
fer between the GHE and the surrounding soil, such as soil 
freezing, water migration due to freezing and heat and moisture 
transfer in the soil mass. In addition, it describes the spiral design 
concept and its advantages, shows the installation re for 
commercial applications, presents results of GSHP systems in- 
stalled in one experimental and several commercial buildings and 
discusses the future R and D needs for widespread use of this 
new technology. 5 figs., 8 refs. 


33793 (LBL-30377) Single family heating and cooling re- 
quirements: Assumptions, methods, and s results. 
Ritschard, R.L. (Lawrence Berkeley Lab., CA (United States)); 
Hanford, J.W.; Sezgen, A.O. Lawrence Berkeley Lab., CA (United 
States); Gas Research Inst., Chicago, IL (United States). Mar 
1992. 111p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO3-76SF00098. (GRI-91/0236). Order 
Number DE93001556. Source: OSTI; NTIS; GPO Dep. 

The research has created a data base of hourly building loads 
using a state-of-the-art building simulation code (DOE-2.ID) for 8 
prototypes, representing pre-1940s to 1990s building practices, in 
16 US climates. The report describes the assumed modeling inputs 
and building operations, defines the building prototypes and selec- 
tion of base cities, compares the simulation results to both 
surveyed and measured data sources, and discusses the results. 
The full data base with hourly space conditioning, water heating, 
and non-HVAC electricity consumption is available from GRI. In ad- 
dition, the estimated loads on a per square foot basis are included 
as well as the peak heating and cooling loads. 
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33794 (LBL-30852) Case studies of thermal — stor- 
age (TES) systems: Evaluation and verification of system 
pertormance: Final report. Akbari, H.; Sezgen, O. Lawrence 
Berkeley Lab., CA (United States). Jan 1992. 55p. Sponsored by 
California Inst. for Energy Efficiency, Berkeley, CA (United States). 
DOE Contract ACO3-76SF00098. Order Number DE93001572. 
Source: OSTI; NTIS; GPO Dep. 

We have developed two case studies to review and analyze en- 
ergy performance of thermal energy storage CMS systems in 
commercial buildings. Our case studies considered two partial ice 
storage systems in Northern California. For each case, we com- 
piled historical data on TES design, installation, and operation. 
This information was further enhanced by data obtained through in- 
terviews with the building owners and operators. The performance 
and historical data of the TES systems and their components were 
grouped into issues related to design, installation, operation, and 
maintenance of the systems. Our analysis indicated that (1) almost 
all problems related to the operation of TES and non-TES systems 
could be traced back to the design of the system, and (2) the iden- 
tified problems were not unique to the TES systems. There were 
as many original problems with “conventional” HVAC systems and 
components as with TES systems. Judging from the problems re- 
lated to non-TES components identified in these two case studies, 
it is reasonable to conclude that conventional systems have as 
many problems as TES systems, but a failure, in a TES system 
may have a more dramatic impact on thermal comfort and electric- 
ity charges. The objective of the designers of the TES systems in 
the case-study buildings was to design just-the-right-size systems 
so that both the initial investment and operating costs would be 
minimized. Given such criteria, a system is typically designed only 
for normal and steady-state operating conditions-which often pre- 
cludes due consideration to factors such as maintenance, growth 
in the needed capacity, ease of the operation, and modularity of 
the systems. Therefore, it is not surprising to find that these sys- 
tems, at least initially, did not perform to the design intent and 
expectation and that they had to go through extended periods of 
trouble-shooting. 


33795 (LBL-31144) The use of energy managem 
control systems for retrofit performance monitoring in the 
LoanSTAR program: Final Heinemeier, K.E. (Lawrence 
Berkeley Lab., CA (United States)); Akbari, H.; Claridge, D.; 
Haberl, J.; Poynor, B.; Belur, R. Lawrence Berkeley Lab., CA 
(United States). Apr 1992. 41p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO3-76SF00098. Order 
Number DE93001601. Source: OSTI; NTIS; GPO Dep. 

Monitoring of building energy consumption, operation, and 
weather variables are important parts of retrofit evaluation projects. 
However, effective monitoring can be quite expensive. In this re- 
port, we investigate the feasibility of using a building's existing 
energy management and control system (EMCS) for gathering 
some or all of this required data, rather than installing dedicated 
data-logging equipment. Three case studies in the Texas 
LoanSTAR retrofit monitoring program were used to explore the 
current applicability of existing EMCSs for monitoring, and to iden- 
tify areas requiring additional development It was found that data 
could be retrieved in each case; without installing any additional 
hardware or software in two of the three sites, and with the addi- 
tion of only a few sensors and a minor software modification in the 
third. However, the process of using the EMCS for monitoring was 
inconvenient in several respects. It was determined that the pro- 
cess could be greatly simplified if EMCS manufacturers ensured 
that their software averaged data over an hourly interval and reli- 
ably reported them at the end of each hour, used concise and 
consistent formats for requesting and reporting the data, and pro- 
vided a simple means of displaying or transmitting the data. 


33796 (LBL-31308) Office equipment energy use and 
trends. Piette, M.A.; Eto, J.H.; Harris, J.P. Lawrence Berkeley Lab., 
CA (United States). Sep 1991. 62p. Sponsored by USDOE, Wash- 
ington, DC (United States); California Inst. for Energy Efficiency, 
Berkeley, CA (United States). DOE Contract AC03-76SF00098. Or- 
der Number DE93001528. Source: OSTI; NTIS; GPO Dep. 
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Office information technologies are using an increasing amount 
of energy in commercial buildings. During recent forecasting hear- 
ings in California, the office equipment end use has been a major 
source of differences among forecasts of commercial sector energy 
use. Not only are there major differences in forecasted load growth 
resulting from the energy use of office equipment, but there are 
also differences in interpretations of historical and base-year esti- 
mates. Understanding office equipment energy use is particularly 
important because office equipment is widely believed to be the 
fastest growing electrical end use in the fastest growing sector. This 
report describes the development and application of a spreadsheet 
to estimate current and future energy use by office equipment. We 
define the term “office equipment” to mean information processing 
technologies used in buildings. The seven categories of office 
equipment relate to categories found in our analysis of utility sur- 
veys and industry sales reports. These seven categories of 
equipment are examined for eleven types of commercial buildings. 


33797 (LBL-31350) Lighting Retrofit Study. Kromer, S.; 
Morse, O.; Siminovitch, M. Lawrence Berkeley Lab., CA (United 
States). Sep 1991. 22p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. Order Number 
DE92041193. Source: OSTI; NTIS; GPO Dep. 

The Lighting Retrofit Study was an effort to determine the most 
cost-effective methods of retrofitting several configurations of light- 
ing systems at Lawrence Berkeley Laboratory (LBL) and Lawrence 
Livermore National Laboratory (LLNL). We developed a test 
protocol to compare a variety of lighting technologies for their ap- 
plicability in labs and offices and designed and constructed a novel 
lighting contrast potential meter to allow for comparison of lighting 
quality as well as quantity. 


33798 (LBL-31633) High-performance, non-CFC-besed 
thermal insulation: Gas filled panels. Griffith, B.T.; Arasteh, D.; 
Selkowitz, S. Lawrence Berkeley Lab., CA (United States). Apr 
1992. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CIEE—2). Order Number 
DE93001525. Source: OSTI; NTIS; GPO Dep. 

Because of the forthcoming phase-out of CFCs and to comply 
with the more stringent building and appliance energy-use stan- 
dards, researchers in industry and in the public sector are pursuing 
the development of non-CFC-based, high-performance insulation 
materials. This report describes the results of research and devel- 
opment of one alternative insulation material: highly insulating 
GFPs. GFPs insulate in two ways: by using a gas barrier envelope 
to encapsulate a low-thermal-conductivity gas or gas mixture (at at- 
mospheric pressure), and by using low-emissivity baffies to 
effectively eliminate convective and radiative heat transfer. This ap- 
proach has been used successfully to produce superinsulated 
windows. Unlike foams or fibrous insulations, GFPs are not a ho- 
mogeneous material but rather an assembly of specialized 
components. The wide range of potential applications of GFPs (ap- 
pliances, manufactured housing, site-built buildings, refrigerated 
transport, and so on) leads to several alternative embodiments. 
While the materials used for prototype GFPs are commercially 
available, further development of components may be necessary 
for commercial products. With the exception of a description of the 
panels that were independently tested, specific information con- 
cerning pane! designs and materials is omitted for patent reasons; 


this material is the subject of a patent application by Lawrence 
Berkeley Laboratory. 


33799 (LBL-31636) Improving the efficiency of residential 
air-distribution systems in California, Phase 1. Modera, M.; 
Dickerhoff, D.; Jansky, R.; Smith, B. Lawrence Berkeley Lab., CA 
(United States). Jun 1992. 33p. Sponsored by California Inst. for 
Energy Efficiency, Berkeley, CA (United States). DOE Contract 
AC03-76SF00098. (CIEE-5). Order Number DE93001576. Source: 
OSTI; NTIS; GPO Dep. 

This report describes the results of the first phase of a multiyear 
research project. The project’s goal is to investigate ways to im- 
prove the efficiency of air-distribution systems in detached, 
single-family residences in California. First-year efforts included: A 
survey of heating, ventilating, and air conditioning (HVAC) contrac- 
tors in California. A 31-house field study of distribution-system 
performance based on diagnostic measurements. Development of 
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an integrated air-flow and thermal-simulation tool for investigating 
residential air-distribution system performance. Highlights of the 
field results include the following: Building envelopes for houses 
built after 1979 appear to be approximately 30% tighter. Duct- 
system tightness showed no apparent improvement in post-1979 
houses. Distribution-fan operation added an average of 0.45 air 
changes per hour (ACH) to the average measured rate of 0.24 
ACH. The simulation tool developed is based on DOE-2 for the 
thermal simulations and on MOVECOMP, an air-flow network simu- 
lation model, for the duct/house leakage and flow interactions. The 
first complete set of simulations performed (for a ranch house in 
Sacramento) indicated that the overall heating-season efficiency of 
the duct systems was approximately 65% to 70% and that the 
overall cooling-season efficiency was between 60% and 75%. The 
wide range in cooling-season efficiency reflects the difference be- 
tween systems with attic return ducts and those with crawl-space 
return ducts, the former being less efficient. The simulations also 
indicated that the building envelope’s UA-value, a measurement of 
thermoconductivity, did not have a significant impact on the overall 
efficiency of the air-distribution system. 


33800 (LBL-31721) High-albedo materials for reducing 
buliding cooling energy use. Taha, H.; Sailor, D.; Akbari, H. 
Lawrence Berkeley Lab., CA (United States). Jan 1992. 73p. Spon- 
sored by California Inst. for Energy Efficiency, Berkeley, CA 
(United States). DOE Contract AC03-76SF00098. Order Number 
DE93001574. Source: OSTI; NTIS; GPO Dep. 

One simple and effective way to mitigate urban heat islands, i.e., 
the higher temperatures in cities compared to those of the sur- 
rounds, and their negative impacts on cooling energy consumption 
is to use high-albedo materials on major urban surfaces such as 
rooftops, streets, sidewalks, school yards, and the exposed sur- 
faces of parking lots. High-albedo materials can save cooling 
energy use by directly reducing the heat gain through a building's 
envelope (direct effect) and also by lowering the urban air tempera- 
ture in the neighborhood of the building (indirect effect). This 
project is an attempt to address high-albedo materials for buildings 
and to perform measurements of roof coatings. We search for ex- 
isting methods and materials to implement fighter colors on major 
building and urban surfaces. Their cost effectiveness are examined 
and the possible related technical, maintenance, and environmental 
problems are identified. We develop a method for measuring 
albedo in the field by studying the instrumentation aspects of such 
measurements. The surface temperature impacts of various 
albedo/materials in the actual outdoor environment are studied by 
measuring the surface temperatures of a variety of materials tested 
on an actual roof. We also generate an albedo database for sev- 
eral urban surfaces to serve as a reference for future use. The 
results indicate that high-albedo materials can have a large impact 
on the surface temperature regime. On clear sunny days, when the 
solar noon surface temperatures of conventional roofing materials 
were about 40°C (72°F) warmer than air, the surface temperature 
of high-albedo coatings were only about 5°C warmer than air. In 
the morning and in the late afternoon, the high-albedo materials 
were as cool as the air itself. While conventional roofing materials 
warm up by an average 0.055°C/(W m-*), the high-albedo sur- 
faces warm up by an average 0.015°C/(W m-?). 


33801 (LBL-32108) Energy Analysis Program: 1991 annual 
report. Levine, M.D. Lawrence Berkeley Lab., CA (United States). 
Jul 1992. 5ip. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Order Number 
DE93001570. Source: OSTI; NTIS; GPO Dep. 

Energy and the environment are at the forefront of many agen- 
das: at the national level, Congress and the Department of Energy 
have discussed comprehensive energy legislation for the first time 
in more than ten years; at the state level, state government pro- 
grams actively encourage energy efficiency; many more active 
public utility regulatory commissions have emerged; utilities are 
promoting demand-side programs to increase profits in several key 
states on the East and West Coasts; and other local agencies 
have also become involved. For the first time, energy issues are 
an important element of the international agenda as well: a frame- 
work convention on greenhouse gas emissions is currently under 
discussion as the major nations make preparations for the United 





Nations Conference on Environment and Development in Brazil. 
We continue to place highest emphais on analyzing energy effi- 
ciency, with particular attention given to energy use in buildings. 
The Program continues its active analysis of international energy 
issues in Asia (including China), Eastern Europe and the former 
Soiet Union, South America, and Western Europe. Analyzing the 
costs and benefits of different levels of standards for residential ap- 
pliances continues to be the largest single area of research within 
the Program, although increases in federal support for a wide 
range of energy issues relating to global climate change may 
shortly become our largest analytic activity. 


33802 (LBL-32671) Comperative evaluation of the impacts 
of domestic gas and electric heat pump heating on air pollu- 
tion in California: Final report. Ganji, A. (San Francisco State 
Univ., CA (United States). Div. of Engineering). Lawrence Berkeley 
Lab., CA (United States). Jul 1992. 83p. Sponsored by California 
Inst. for Energy Efficiency, Berkeley, CA (United States). DOE 
Contract AC03-76SF00098. Order Number DE93001593. Source: 
OSTI; NTIS; GPO Dep. 

Residential space and water heating accounts for approximately 
12% of California’s and 15% of the United States, energy con- 
sumption. most Of the residential heating is by direct use of natural 
gas. combustion of natural gas is a contributor to the overall air 
pollution,, especially CO and NO, in the urban areas. Another effi- 
cient method for domestic water and space heating is use of 
electric heat pumps, the most popular category of which uses air 
as its heat source. Electric heat pumps do not emit air pollutants at 
the point of use, but use electric power, which is a major contribu- 
tor to air pollution at its point of generation from fossil fuels. It is 
the specific objective of this report to evaluate and compare the 
energy efficiency and source air pollutants of natural gas heaters 
and electric heat pumps used for domestic heating. Effect of 
replacing natural gas heaters with electric heat pumps on air pollu- 
tant emissions due to domestic heating in two urban areas and in 
California as a whole has also been evaluated. The analysis shows 
that with the present state of technology, electric heat pumps have 
higher heating efficiencies than natural gas heaters. Considering 
the current electricity generation mix in the US, electric heat pumps 
produce two to four times more NO,, much less CO, and compara- 
ble amount of CO2 per unit of useful heating energy compared to 
natural gas heaters. With California mix, electric heat pumps pro- 
duce comparable NO, and much less CO and approximately 30% 
less CO. per unit heat output. Replacement of natural gas heaters 
with electric heat pumps will slightly increase the overall NO,, and 
reduce CO and CO. emissions in California. The effect of ad- 


vanced technology power generation and heat pump heating has 
also been analyzed. 


33803 (NEI-DK-923) Engineering analysis concerning en- 
ergy efficiency standards for refrigerators and freezers in 
Denmark: Preliminary study. Buhl Pedersen, P. Dk-TEKNIK, Aal- 
borg (Denmark). Energi og Miljoe. Feb 1992 98>. Order Number 
DE93711023. Source: OSTI; NTIS. 

The objective was to evaluate different energy saving options, 
and their cost to the manufacturer and consumer, over the service 
life period of the appliance. The engineering analysis shows that 
household refrigerators and freezers can be manufactured so that 
they consume 33%-59% less electricity, and 9%-20% less service- 
life costs than was the average in 1991. Service-life cost is defined 
as the puchase price plus discounted operating expenses during 
the lifetime of the refrigerators. Examples of proposed energy effi- 
ciency standards are given. A technical analysis of the design 
options for more efficient electricity consumtion was carried out. 
This includes a definition of appropriate product classes and base- 
line models. Manufacturers costs were calulated by actual Danish 
manufacturers. Results of this analysis are compared to similiar 
ones undertaken in France and America. (AB) (10 refs.). 


33804 (NEI-DK-932) Low energy houses Skive-84: Demon- 
stration project. Dansk Teknologisk Inst., Taastrup (Denmark). 
Energiteknologi. 1988 76p. Contract EM-1213-505-02-01 ;Contract 
EM-1213/85-5;Contract EE/005 Order Number DE93711031. 
Source: OSTI; NTIS. 

EFP-85. Also published in Danish. 
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In relation to a high density, low construction housing complex of 
52 dwellings and 4 detached houses, the aims were to reduce en- 
ergy consumption for space and domestic water heating to less 
than 60% of that used by a house built according to the BR82 reg- 
ulations and to reduce pipe loss in the district heating system by 
running at low temperature with summer closedown. Consumption 
should be reduced by means of thermal insulation and the airtight- 
ness of the buildings, by utilizing passive solar energy and making 
use of local district heating and road and drainage construction. 

to a BR82 house and the normal district heating supply 
in Skive (110 degrees centigrade supply temperature) savings 
achieved were 45 kWh/m? p.a. (by thermai insulation, use of pas- 
sive solar energy and heat pumps and solar water heating in some 
houses), and 45 kWh/m? p.a. (by low temperature operation and 
summer closedown of district heating supply). The total energy 
savings per m? living area was 90 kWh/m? p.a. This gives a saving 
of 370 MWh annually at an extra cost of 893.000 Danish kroner, 
equivalent to a payback period of 6 years. Energy consumption 
was thus reduced by 60% in comparison to the BR8&2 house and 
normal district heating supply. Pipe loss was 65 MWH compared to 
257 MWH, consumption for space heating was at an average of 
50KWh per m?, a reduction of 50%. Consumption of hot water was 
also low (10 kWh/m?) but this was mostly due to consumer habits. 
(AB). 


33805 (NEI-DK-939) Saving electricity In relation to urban 
renewal in inner Vesterbro. Miljoekontrolien, Copenhagen (Den- 
mark). Apr 1992 68p. (In Danish). Contract ENS-UVE-90.0174. 
Order Number DE93711043. Source: OSTI; NTIS. 

Prepared for Koebenhavns Kommune, Magistratens 5. afdeling. 
Appendix to: Projekt Storbyenergi. 

A number of ways of saving electricity, and at what point in the 
plan of activities concerning urban renewal in inner Vesterbro in 
Copenhagen, Denmark, they should be instigated, are pointed out. 
It is evaluated that electricity consumption can be reduced to the 
extent of 50%. Investments in extra equipment can be repaid any- 
where between four months and three years. It is suggested that 
low-energy electrical apparatus and systems such as industrial 
washing machines, clothes dryers, refrigerators, ventilation systems 
etc. should be generally installed. This will also help to reduce pol- 
lutive emissions from power stations. These suggestions are 
elaborated in detail and relative data are presented in order to il 
lustrate the theme. (AB). 


33806 (PNL-—8320) A field demonstration of energy conser- 
vation using occupancy sensor lighting control in equipment 
rooms. Dagle, J.E. Pacific Northwest Lab., Richland, WA (United 
States). Sep 1992. 35p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93000480. Source: OSTI; NTIS; GPO Dep. 

The Pacific Northwest Laboratory identified energy savings po- 
tential of automatic equipment-room lighting controls, which was 
demonstrated by the field experiment described in this report. Oc- 
cupancy sensor applications have gained popularity in recent years 
due to improved technology that enhances reliability and reduces 
cost. Automatic lighting control using occupancy sensors has been 
accepted as an energy-conservation measure because it reduces 
wasted lighting. This study focused on lighting control for equipment 
rooms, which have inherent conditions ideal for automatic lighting 
control, i.e., an area which is seldom occupied, multiple users of 
the area who would not know if others are in the room when they 
leave, and high lighting energy intensity in the area. Two rooms 
were selected for this study: a small equipment room in the base- 
ment of the 337 Building, and a large equipment area in the upper 
level of the 329 Building. The rooms were selected to demonstrate 
the various degrees of complexity which may be encountered in 
equipment rooms throughout the Hanford Site. The 337 Building 
equipment-room test case demonstrated a 97% reduction in light- 
ing energy consumption, with an annual energy savings of $184. 
Including lamp-replacement savings, a total savings of $306 per 
year is offset by an initial installation cost of $1,100. The installa- 
tion demonstrates a positive net present value of $2,858 when the 
lamp-replacement costs are included in a life-cycle analysis. This 
also corresponds to a 4.0-year payback period. The 329 Building 
equipment-room installation resulted in a 92% reduction in lighting 
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energy consumption. This corresponds to annual energy savings of 
$1,372, and a total annual savings of $2,104 per year including 
lamp-replacement savings. The life-cycle cost analysis shows a net 
present value of $15,855, with a 5.8-year payback period. 


33807 Insulating stud. Sirois, B.; Dechene, L. 22 May 1992. 
Filed date 21 Nov 1990. Canada Patent patent application 
2030466. 15p. Source: Micromedia Ltd., Technical Information 
Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $6.00 CAN; MF $4.00 CAN. 

An insulating stud that can be used in constructing the wall of a 
building comprises first and second elongated, parallel and spaced- 
apart wooden members, both rectangular in cross section. The first 
member defines a first face with a first longitudinal groove in the 
face, while the second member defines a second face facing the 
first face and having a longitudinal groove in the face. In order to 
interconnect mechanically the first and second members, a longitu- 
dinal strip of wooden board has a first longitudinal edge portion 
glued into the first groove, and a second longitudinal edge portion 
glued into the second groove. An I-shaped wooden structure is 
thereby obtained, the structure defining a longitudinal channel on 
either of its sides. In order to insulate the stud, a strip of styrofoam 
is adhered in each of these channels. The studs of the invention 
can be used to replace the warpable, heat-transmitting conventional 
wood studs in constructing the exterior walls of a building. 3 figs. 


33808 Heating and cooling system using heat exchanger. 
Kleiner, G. 11 May 1992. Filed date 12 Feb 1992. Canada Patent 
patent application 2061121. 26p. Source: Micromedia Ltd., Techni- 
cal Information Centre, 165 Hotel de Ville, Place du Portage, 
Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC $6.00 CAN; 
MF $4.00 CAN. 

A heat exchanging system is provided for extracting heat from or 
depositing heat in a large body of water. The system includes an 
enclosed, non-corroding container adapted to be submerged in the 
water. Preferably, this container has a detachable, perforated top 
panel that allows water to flow into the container. A submersible 
pump is located in the container and has a water inlet located in 
the interior and an outlet. A first stainless steel heat exchanger is 
also located in the container and has two flow paths through it. A 
water outlet conduit extends from the outlet of a first flow path to 
the exterior of the container and a water inlet conduit extends be- 
tween the outlet of the pump and the inlet of the first flow path to 
form a water flow loop. The system can include a second heat ex- 
changer or heat pump having first and second sides as well as a 
second pump for circulating the heat exchanger fluid through both 
the first heat exchanger and the second heat exchanger. 5 figs. 


33809 Fluid heater system. Lambert, P. 27 Apr 1992. Filed 
date 26 Oct 1990. Canada Patent patent application 2028693. 19p. 
Source: Micromedia Ltd., Technical Information Centre, 165 Hotel 
de Ville, Place du Portage, Phase 2, Hull, Quebec, Canada J8X 
3X2. Prices: PC $6.00 CAN; MF $4.00 CAN. 

A fluid heating system is provided for use in connection with a 
boiler or the like. The system comprises a shell having an upper 
and lower portion, primary and secondary fluid circuits within the 
shell having corresponding first and second inlets and outlets ex- 
tending through the shell, and circulating means forcing primary 
and fluids through their respective circuits. Turbulence 
means within the shell are connected to the primary fluid circuit for 
the purpose of increasing heat exchange. The secondary fluid 
circuit comprises a plurality of tubes extending within the shell be- 
tween the first inlet and first outlet. The fluid in the secondary 
circuit is in heat exchange relationship with the fluid from the pri- 
mary circuit. The system of the invention is particulary applicable to 
supplying a large quantity of hot fluid such as water without the ne- 
cessity of oversizing the boiler and with a most effective heating 
performance. 3 figs. 


33810 Foam insuleting a water heater. Hickman, M.O. To 
GSW Inc. (Canada). 3 Apr 1992. Filed date 2 Oct 1990. Canada 
Patent patent application 2026719. 19p. Source: Micromedia Ltd., 
Technical Information Centre, 165 Hotel de Ville, Place du Portage, 
Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC $6.00 CAN; 
MF $4.00 CAN. 
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Water heaters are conventionally insulated by foam insulation 
formed in the space between the water tank and the outer shell. 
The insulation is normally installed through the use of a bag placed 
between the tank and the shell which prevents the foam from es- 
caping through openings in the shell. The use of these bags is 
costly from both a material and labor standpoint. A low cost 
method of insulating a water heater is disclosed which overcomes 
problems with conventional insulation methods. Foam flow barriers 
are located between the inner tank and the outer shell around the 
periphery of each of the tank fitting openings and then foam- 
forming material is sprayed into the insulation space. The barriers 
have a donut-like configuration and are shaped to prevent the ex- 
panding foam from escaping from the tank fitting openings. 8 figs. 


33811 Dryer heat energy saver. Castonguay, A. 1 Mar 1992. 
Filed date 28 Aug 1990. Canada Patent patent application 
2024098. 15p. (In French). Source: Micromedia Ltd., Technical In- 
formation Centre, 165 Hotel de Ville, Place du Portage, Phase 2, 
Hull, Quebec, Canada J8X 3X2. Prices: PC $6.00 CAN; MF $4.00 
CAN. 

In a heat recovery apparatus for a dryer, a crossflow heat 
exchanger module comprises a diamond-shaped group of heat ex- 
change surfaces placed at opposing faces and defining among 
themselves a plurality of open channels in which a first flow of rela- 
tively cold medium (ambient air) passes across a group of related 
channels in order to exchange heat with a second flow of air com- 
ing from the dryer which passes across another group of channels. 
The latter group of channels ends in an inlet surface and in an out- 
let surface corresponding to the sections of each group of channels. 
These surfaces extend the entire length of the side of the diamond- 
shaped group. The apparatus also comprises a closed box capable 
of enclosing the heat exchanger, four hermetically sealed celis with 
sealed joints and partitions for separating humid air from hot dry 
air, and motor means for circulating air, all combined in the closed 
box to form a system for recovering heat from a dryer. 8 figs. 
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Refer also to citation(s) 33914, 33921, 33922, 33923, 33931, 
33932, 34125, 34237, 34240, 34242, 34265, 34266, 34267, 34268, 
34273, 34274, 34276, 34286, 34287, 34288, 34289, 34290, 34291, 
34292, 34294, 34295, 34296, 34297, 34298, 34299, 34300 


33812 
friendly overall concept. Rauw, M. 
(Bundesverkehrsministerium, Bonn (Germany)). GSF_~ - 
Forschungszentrum fuer Umwelt und Gesundheit GmbH, Neuher- 
berg (Germany). May 1992. 121p. (In German). From Press 
seminar of the GSF Project ‘Information Environment’; Frankfurt 
am Main (Germany); 16 Jan 1992. In Current environmental situa- 
tion in the new Federal States. Pt. 2. Order Number DE93702624. 
Source: OSTI; NTIS (US Sales Only). 

The German unification has also considerable effects on the 
transportation sector. This concerns traffic infrastructure as the reg- 
ulative frame of transportation. In a uniform Germany with uniform 
living conditions there will not and have not to be different traffic 
systems for the old and new Federal States. The initial position of 
the traffic system in the former GDR differs considerably from the 
situation in the old Federal States. Transportation policy aims at 
creating the necessary conditions in the investment and regulative 
area. The changes resulting from this on the area of the former 
GDR depend on the market mechanism becoming effective against 
this background. In other fields of policy this can be established 
and noticed in a similar way. It will and has to result in a uniform 
system. The German unification is also for transportation policy a 
great challenge which requires unusual solutions but also offers the 
opportunity for a new orientation. (orig/UA). 


(CONF-9201115—, pp. 39-52) On an environmentally- 
traffic 


33813 (CONF-9207148-1) An interactive input data man- 
ager for the TRAF simulation system. Gibson, D.R.P. (Federal 
Highway Administration, McLean, VA (United States). IVHS Re- 
search Div.); Rathi, A.K.; Surapaneni, P.R. Oak Ridge National 
Lab., TN (United States). [1992]. 8p. Sponsored by Federal High- 
way Administration, Washington, DC (United States). DOE Contract 





AC05-840R21400. From 4. international conference on microcom- 
puters in transportation; Baltimore, MD (United States); 22-24 Jul 
1992. Order Number DE93001206. Source: OSTI; NTIS; GPO Dep. 

TRAFEdit is an interactive, menu driven program which allows 
the user to create or modify an input data file for the TRAF simula- 
tion system. TRAFEdit is essentially an update to the NEDIT input 
data manager which supported only the NETSIM component of the 
TRAF system. TRAFEdit, on the other hand, can be used to de- 
velop data files for other component models of TRAF system and 
allows the user to create data files involving more than one model. 
TRAFEdit provides two different edit options to the users. One op- 
tion labeled Quick Edit, works like conventional ASCII text editors 
in that it treats input data as 80-column strings. However, it is bet- 
ter than conventional text editors since it provides on-line access to 
the TRAF user guide for the data described on a given line. The 
other option, cailed Smart Edit, is the main feature of TRAFEdit. 
This option splits the 80-column data into individual data items (en- 
tries) and allows the user to edit data for individual entries while 
providing all the help/information that is possible. The Smart Edit 
option also has several other intelligent features about the type of 
data that can be entered. The program performs several diagnostic 
checks on the entered data to assist the user in detecting and cor- 
recting common data entry errors. In addition, the program first 
checks for the validity of data file when working with an existing file 
which may not have created originally using TRAFEdit. 


33814 (NEI-DK-926) Status of the follow-up of the trans- 
port management pian for development and the environment: 
A background report. Trafikministeriet, Copenhagen (Denmark). 
Dec 1991 45p. (In Danish). Order Number DE93711004. Source: 
OSTI; NTIS. 

In connection with the transport plan of management worked out 
under the Danish Ministry of Transport, a prognosis on the develop- 
ment of transport of goods and people in Denmark was produced. 
On the basis of this prognosis a number of scenarios are pre- 
sented in order to describe the energy and environmental effects of 
the initiatives taken in order to improve the environment. Actual de- 


velopments are compared with the predicted developments. (AB). 


33815 (NEI-DK-941) Demonstration project for duobus line 
in Copenhagen with new type of alternating current traction 
system. Miljoekontrolien, Copenhagen (Denmark). Mar 1992 61p. 
Contract ENS-UVE-90.0174. Order Number DE93711047. Source: 
OSTI; NTIS. 

Prepared for Koebenhavns Kommune, Magistratens 5. afdeling. 
Appendix to: Projekt Storbyeneri. 

The project concerned the demonstration of a new type of 
alternating-current traction system used in articulated dual-powered 
buses (trolleybuses with a service life of 12 years equipped with 
both a diesel and an electric engine) running on a bus route in 
central Copenhagen, Denmark. Aspects such as energy consump- 
tion, environmental effects, operation and maintenance costs and 
passenger service are dealt with. The results are monitored and 
evaluated by an independent engineering company. The project is 
described in detail. The eventual use of this innovative type of bus 
should reduce noise and air pollution. They are produced in Ger- 
many by the Mercedes-Benz company. Maintenance and servicing 
costs are relatively low. (AB). 


33816 (SP-16) Speciai publication of National Aerospace 
Laboratory.: Proceedings of the 9th NAL symposium on air- 
craft computational aerodynamics. National Aerospace Lab., 
Chofu, Tokyo (Japan). Dec 1991. 354p. (in Japanese). Order Num- 
ber DE93716195. Source: OSTI; NTIS. 

This is the proceedings of the 9th symposium on aircraft compu- 
tational aerodynamics held during June 12-14, 1991 at National 
Aerospace Laboratory. At the symposium, 53 studies are reported, 
and a number of advanced computational methods to challenge 
the most up-to-date problems on fluid dynamics are developed with 
the background of rapid development of computer technology. For 
example, main technologies are as follows: modeling of compli- 
cated flows appearing in the problems which space engineering 
faces, as seen in ‘a simple grid generation technique for 
hypersonic flow around complex configuration’ and ‘numerical sim- 
ulations of hypersonic rarefied transition-regime flows’; high-speed 
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computation technology, mainly development of simulation meth- 
ods, as seen in ‘evaluation of finite element analysis on the parallel 
simulation machine Cenju’; technology supporting wind tunnel 
tests, as seen in ‘wind tunnel wall interference correction at sub- 
sonic speeds’; development to make image processing technology 
applicable, as seen in ' three-dimensional measurement of turbu- 
lent shear flows using digital image processing’. 


33817 (SP-16, pp. 77-81) Calculations of serodynamic 
forces on a wing with thrust using B.E.M. Yanagizawa, M. (Sci- 
ence University of Tokyo, Tokyo (Japan)). National Aerospace Lab., 
Chofu, Tokyo (Japan). Dec 1991. (in Japanese). In Special publica- 
tion of National Aerospace Laboratory.: Proceedings of the 9th 
NAL symposium on aircraft computation aerodynamics. 354p. Or- 
der Number DE93716195. Source: OSTI; NTIS. 

Conventional aerodynamic panel code cannot be used for analy- 
sis when having lift fans in the wing like a VTOL plane. This paper 
represented the thrust effect due to the lift fans with a doublet and 
the calculation was carried out by adding this effect to the conven- 
tional panel code. Since the distance between two fans is narrow 
and only one panei can be stretched, the differential was carried 
out within one panel to get the velocity and pressure. The numeri- 
cal model in which the fans were equipped in the wing by using the 
wing section of NACA65A010 was compared with the conventional 
model as to the aerodynamic characteristics of wing. The following 
results could be obtained: It is possible to adopt the thrust effect in 
the conventional panel method by the disposition of the doublet 
from the calculation of pressure distribution, aerodynamic coeffi- 
cient and temperature distribution on the wing surface by using the 
attack angle as the parameter. The lift can be generated owing to 
the thrust even if the attack angle is zero. And a negative lift is 
generated at the back wash part of the fans. 3 refs., 11 figs. 


33818 (SP-16, pp. 135-140) Role of computational fluid 
dynamics in aeronautical engineering. (9).: Analysis of hyper- 
sonic equilibrium air flow. Kishimoto, T. (Kawasaki Heavy 
Industries, Ltd., Tokyo (Japan)); Hanamitsu, A. National Aerospace 
Lab., Chofu, Tokyo (Japan). Dec 1991. (In Japanese). In Special 
publication of National Aerospace Laboratory.: Proceedings of the 
9th NAL symposium on aircraft computational aerodynamics. 
354p. Order Number DES3716195. Source: OSTI; NTIS. 

When a hypersonic aeroplane re-enters into the atmosphere, the 
flow after the bow-shock wave becomes very hot and some phe- 
nomena such as vibration excitation, dissociation and ionization are 
generated. It is impossible to neglect real gas effect for the analy- 
sis of hypersonic flow owing to these chemical changes. This 
paper carried out the analysis by solving Euler/Navier-Stokes equa- 
tions which employed the assumption that the chemical equilibrium, 
that is, the chemical reaction rate of dissociation and ionization, 
etc. is infinite, and simulated the flowfields including the real gas 
effect. An implicit finite volume TVD upwind scheme was used as 
the scheme. The thermodynamic and transport properties of an 
equilibrium air were determined by using the curve-fit method. 
Flows around a circular cylinder and the whole HOPE aeroplane 
were calculated and the flowfield containing the real gas effect 
which could not be grasped under an assumption of ideal gas for 
the shock wave position and pressure and temperature distribu- 
tions in the flowfield could be simulated. 7 refs., 7 figs. 


33819 (SP-16, pp. 141-147) Computation of re-entry flows 
with tw model. Wada, Y. (National Aerospace Labo- 
ratory, Tokyo (Japan)). National Aerospace Lab., Chofu, Tokyo 
(Japan). Dec 1991. (In Japanese). In Special publication of 
National Aerospace Laboratory.: Proceedings of the 9th NAL sym- 
posium ronbunshu. 354p. Order Number DE93716195. Source: 
OSTI; NTIS. 

Numerical analysis considering the real gas effect becomes very 
important for an ultimate flow which will appear at the re-entry of a 
space plane or HOPE. For such a calculation, molecular oscillation 
and electronic excitation exist in an equilibrium state different from 
translational energy and rotational energy and the two-temperature 
model proposed by Park, et al. (preferential dissociation model and 
diffusive vibrational relaxation model), which has been supposed to 
be able to express them with one temperature, has been used. 
Therefore, this two-temperature model was used to study the effect 
of the physical model on the solution. The governing equations 
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consist of conservation equations of total mass/momentum/energy/ 
mass of respective chemical species/thermal internal energy. The 
calculated results were compared with the experiments for the 
shock-tube (Stoker-Tube) flows around a circular cylinder and 
wedges as to the shock wave position and density change to verify 
the validity of two-temperature model. In addition, this model was 
applied to the experimental plane OREX to verify the validity. 14 
refs., 6 figs., 1 tab. 


33820 (SP-16, pp. 159-164) 3D Navier-Stokes calculation 
of flow about scramjet inlet with strut. Ishiguro, T. (National 
Aerospace Laboratory, Tokyo (Japan)); Suematsu, K.; Wada, Y.; 
Ogawa, S. National Aerospace Lab., Chofu, Tokyo (Japan). Dec 
1991. (In Japanese). In Special publication of National Aerospace 
Laboratory.: Proceedings of the 9th NAL symposium on aircraft 
computational aerodynamics. 354p. Order Number DE93716195. 
Source: OSTI; NTIS. 

In a series of calculation concerning the flowfield analysis around 
a scramjet engine inlet, this paper calculated the flow around the 
airiniet with strut under the condition of M less than 4 based on the 
experimental results with a wind tunnel. The Langley type one with 
l-shaped thick cowl of National Aerospace Laboratory was used as 
the calculation model. To treat boundary conditions accurately, all 
boundaries were mapped onto faces of 5 rectangular parallelop- 
ipeds. The governing equations were the 3D full Navier-Stokes 
ones, the TVD scheme was applied for spatial discretizations and 
the IAF method was applied for time integration. The numerical 
simulation was carried out for 4 cases, that is, 3 kinds of different 
Strut length and another one case without the strut although the in- 
letvthroat ratio was identical. Some difference was found for the 
pressure distrubution between each other but there was no large 
difference as to the inlet performance such as mass capture ratio 
and total pressure recovery ratio. 3 refs., 13 figs. 
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Refer also to citation(s) 32637, 32638, 32917, 33030, 33282, 
33283, 33284, 33285, 33321, 33333, 33335, 33405, 33787, 33808, 
33811, 34199, 34494, 34565, 34748, 35507 


33821 (ANL/CP-—75555) Performance measurements of su- 
perconducting current leads having low helium bolloff rates. 
Niemann, R.C.; Cha, Y.S.; Hull, J.R. Argonne National Lab., IL 
(United States). [1992]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
920802-4: Applied superconductivity conference, Chicago, IL 
(United States), 23-28 Aug 1992). Order Number DE92040730. 
Source: OSTI; NTIS; GPO Dep. 

We have created a performance-measurement facility for current 
leads as a part of our Laboratory's program to develop applications 
for high-temperature superconductors. The facility measures the 
rate of helium vapor boil-off due to current-lead heat input to liquid 
helium and the pressure drop across a current lead for a pair of 
leads operating at currents to 100 A. The facility’s major compo- 
nents are a liquid-helium dewar having low background heat input; 
a dewar insert which incorporates the current leads and associated 
instrumentation or connections for flow, pressure, level, tempera- 
ture and voltage measurements; and a computer-driven 
data-acquisition system. The background beat input is small 
enough so that boiloff rates one-tenth that of an optimized conven- 
tional lead can be characterized. The facility has been operated 
with both conventional; i.e., vapor-cooled copper leads and with 
leads incorporating high-temperature superconductors at their cold 
ends. Details of the facility design, construction and operating ex- 
periences are presented. 


33822 (ANL/CP-76526) High-temperature superconducting 
current leads. Hull, J.R. Argonne National Lab., IL (United States). 
20 Jul 1992. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-920802-5: Ap- 
plied superconductivity conference, Chicago, IL (United States), 
23-28 Aug 1992). Order Number DE92040729. Source: OSTI; 
NTIS; GPO Dep. 

The use of high-temperature superconductors (HTSs) for current 
leads to deliver power to devices at liquid helium temperature is 
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near commercial realization. The use of HTSs in this application 
has the potential to reduce refrigeration requirements and helium 
boiloff to values significantly lower than the theoretical best achiev- 
able with conventional leads. Considerable advantage is achieved 
by operating these leads with an intermediate temperature heat 
sink. The HTS part of the lead can be made from pressed and sin- 
tered powder. Powder-in-tube fabrication is also possible, however, 
the normal metal part of the lead acts as a thermal short and can- 
not provide much stabilization without increasing the refrigeration 
required. Lead stability favors designs with low current density. 
Such leads can be manufactured with today’s technology, and 
lower refrigeration results from the same allowable burnout time. 
Higher current densities result in lower boiloff for the same lead 
length, but bumout times can be very short. In comparing experi- 
ment to theory, the density of helium vapor needs to be accounted 
for in calculating the expected boiloff. For very low-loss leads, two- 
dimensional heat transfer and the state of the dewar near the 
leads may play a dominant role in lead performance. 


33823 (ANL/CP-77104) Review of industrial pollution pre- 
vention in the United States and Taiwan. Chiu, Shen-yann. 
Argonne National Lab., IL (United States). [1992]. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-9209160-19: International symposium on 
energy, environment and information management, Argonne, IL 
(United States), 15-18 Sep 1992). Order Number DE92040739. 
Source: OSTI; NTIS; GPO Dep. 

Pollution prevention is rapidly becoming a primary focus of envi- 
ronmental protection,in many developed nations. This paper 
reviews the developments and status of industrial pollution- 
prevention programs in the United States and_ industrial 
waste-minimization programs in Taiwan. The general techniques 
and practices of pollution prevention are described, followed by es- 
timates of program accomplishments. Although pollution prevention 
has many advantages, technical and institutional barriers can 
inhibit the widespread use of pollution-prevention practices. Gov- 
ernments can employ measures to overcome these barriers and to 
promote pollution-prevention concepts. These measures include 
economic incentives, technical assistance, information exchange, 
public education, toxics-use bans, mandatory pollution-prevention 
audits, and mandatory toxic-release reports. 


33824 (CONF-9105378-, pp. 03.01-03.12) Removal and use 
of batteries. Fricke, J. Bundesakademie fuer Wehrverwaltung und 
Wehrtechnik, Mannheim (Germany). 1991. 267p. (In German). 
From Defence technology symposium 'Electro-chemical energy 
sources VII’; Mannheim (Germany); 13-15 May 1991. In Defence 
technology symposium ‘Electro-chemical energy sources VII’. Or- 
der Number DE93702313. Source: OSTI; NTIS (US Sales Only). 
There have been technically tested recycling processes for re- 
covering metals, partly also electrolytes (sulphuric acid) and for the 
thermal use of combustible components (plastics, paper, carbon 
etc) for nearly all important electro-chemical stcrage systems (Pb/ 
PbO2, NiCd, Zn/AgoO, Zn/HgO). No techniqu on the technical 
scale is available yet for the two variants of the zinc/manganese 
dioxide primary system (cylindrical cells). A plant was shut down 
after 2 years’ operation due to lack of success. There is also no re- 
cycling technique for the very smail sector of lithium batteries. The 
treatment plants for lead batteries and silver button cells work eco- 
nomically. The recycling processes for mercury button cells and 
certainly those for circular primary cells (zinc, manganese dioxide) 
require great financial subsidies. The greatly varying nickel and 
cadmium metal prices cause the processing of nickel/cadmium bat- 
teries to vary between a small profit and a large loss. (orig/MM). 


33825 (CONF-9202133—) Improved technologies for the 
rational use of energy in the glass industry. Pro- 
ceedings. Fachinformationszentrum Karlsruhe, Gesellschaft 
fuer Wissenschaftlich-Technische Information mbH, Eggenstein- 
Leopoldshafen (Germany); Commission of the European 
Communities, Brussels (Belgium). Directorate General for Energy. 
1992 464p. From European seminar on improved technologies for 
the rational use of energy in the glass industry - a Thermie pro- 
gramme action and exhibition; Wiesbaden (Germany); 4-6 Feb 
1992. Order Number DE93702415. Source: OSTI; NTIS (US Sales 
Only). 





The Commission of the European Communities, Directorate- 
General for Energy is conducting within its THERMIE Programme 
for the Promotion of Energy Technologies a series of actions aimed 
at improving the dissemination of energy-efficient technologies in in- 
dustrial sectors. In this context the Commission sponsored a three 
days seminar on Improved Technologies for the Rational Use of 
Energy in the Glass Industry in Wiesbaden, Germany on February 
4-6, 1992, which was organized by the Fachinformationszentrum 
Karlsruhe, a member of the THERMIE-OPET Network. in accor- 
dance with the general objectives of the THERMIE programme the 
seminar concentrated on overviews of the technical, economic and 
environmentally related situation of the glass industry in Western 
and Eastem Europe, analysed practical experience with improved 
energy technologies, in particular waste heat recovery, cullet pre- 
heating and improved furnaces, regenerators and control systems, 
and discussed incentives and barriers influencing the required mar- 
ket introduction of these technologies. The seminar was completed 
with visits of glass manufacturers near Wiesbaden. This book con- 
tains the text of the papers presented during the oral and poster 
sessions of the seminar. The Proceedings should not only preserve 
the comprehensive information presented, but also identify possible 
follow-up actions within the THERMIE programme in order to fur- 
ther promote the practical application of more energy-efficient and 
environmentally sound technologies in the glass producing pro- 
cess. An important aspect of the follow-up programme should be 
the assistance to and cooperation with Eastern European countries 
to modernize the glass industry in this region. (orig/GL). 

33826 (CONF-9202133-, pp. 9-21) Glass manufacture, 
energy and CO2-emissions. Copley, GJ. (British 
Glass Manufacturers Confederation, Sheffield (United King- 
dom)). Fachinformationszentrum Karisruhe, Geselischaft fuer 
Wissenschaftlich-Technische Information mbH, Eggenstein- 
Leopoldshafen (Germany); Commission of the European 


Communities, Brussels (Belgium). Directorate General for Energy. 
1992. 464p. From European seminar on improved technologies for 
the rational use of energy in the glass industry - a Thermie pro- 


gramme action and exhibition; Wiesbaden (Germany); 4-6 Feb 
1992. In Improved technologies for the rational use of energy in 
the glass industry. Proceedings. Order Number DE93702415. 
Source: OSTI; NTIS (US Sales Only). 

The European Community has adopted a policy target for stabil- 
ising CO2 emissions by the year 2000 at their 1990 level. This 
paper is concerned with carbon dioxide emissions arising from 
glass manufacture and the contribution which the industry might be 
able to make to meet the Community policy target. CO2 emissions 
can only be stabilised by reducing the combustion of fossil fuel 
which provides 85% of energy in the Community. The Glass Indus- 
try uses about 1.5% of the Community expenditure on energy. It 
gives rise to about 2% of the total industrial emission of carbon 
dioxide. The Commission recognises that the competitiveness of 
some industrial sectors may be adversely affected by policy mea- 
sures to stabilize CO2 emissions. (orig.). 


33827 (CONF-9202133-, pp. 23-29) Results of the CEC ac- 
tlon study of the glass Industry. Flanagan, T.M. (ETSU 
Energy Technology Support Unit, Harwell Lab. (United 
Kingdom)). Fachinformationszentrum (Karlsruhe, Geselischaft 
fuer Wissenschaftlich-Technische Information mbH, Eggenstein- 
Leopoldshafen (Germany); Commission of the European 
Communities, Brussels (Belgium). Directorate General for Energy. 
1992. 464p. From European seminar on improved technologies for 
the rational use of energy in the glass industry - a Thermie pro- 
gramme action and exhibition; Wiesbaden (Germany); 4-6 Feb 
1992. In Improved technologies for the rational use of energy in 
the glass industry. Proceedings. Order Number DE93702415. 
Source: OSTI; NTIS (US Sales Only). 

The studies are intended to provide a basis for an effective dis- 
semination strategy for the THERMIE programme. This particular 
study is intended to provide an overview of the Community glass 
industry in terms of the production characteristics, available tech- 
nology and energy use. Figure 1 provides a breakdown of industry 
output by Member State. (orig.). 


33828  (CONF-9202133-, pp. 49-57) The state of production 
and energy consumption in the glass indystry of the USSR. 
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Popov, O.N. (State Glass Research Institute, Moscow (Russia)); 
Strekalov, A.V. Fachinformationszentrum Karisruhe, Gesellschaft 
fuer Wissenschaftlich-Technische Information mbH, Eggenstein- 
Leopokishafen (Germany); Commission of the European 
Communities, Brussels (Belgium). Directorate General for Energy. 
1992. 464p. From European seminar on improved technologies for 
the rational use of energy in the glass industry - a Thermie pro- 
gramme action and exhibition; Wiesbaden (Germany); 4-6 Feb 
1992. In Improved technologies for the rational use of energy in 
the glass industry. Proceedings. Order Number DE93702415. 
Source: OSTI; NTIS (US Sales Only). 

The manufacture of different kinds of glass is carried out at 250 
glass works provided with about 900 glass-melting furnaces. The 
annual net production rate is above 10 million tons and total usage 
of energy resources equal to 6 million tons of conventional fuel 
(Q=29.3 Mu/kg) including 4.5 million tons for direct heating of glass- 
melting furnaces. The main number (above 90%) of glass-melting 
furnaces are heated by fossil fuels (natural gas, oil, kerosene), 
about 5% by electricity totally and about 3% are presented by 
mixed melters (with electric boosting the fraction of which as a rule 
isn't higher than 10-15%). The main quantity (above 85%) of fossil 
fuel fired furnaces are of regenerative type including about 40% of 
end-fired furnaces. About 5% of furnaces are recuperative ones 
and 10% are the furnaces of Unit-Melter type. (orig.). 


33829 (CONF-9202133-, pp. 59-68) The ecological prob- 
lems of energy saving in glass industry of the USSR. Popov, 
O.N. (State Glass Research Institute, Moscow (Russia)); om 
skii, 1.B. Fachinformationszentrum Karisruhe, 

fuer Wissenschaftlich-Technische Information mbH, seen 
Leopoldshafen (Germany); Commission of the European 
Communities, Brussels (Belgium). Directorate General for Energy. 
1992. 464p. From European seminar on improved technologies for 
the rational use of energy in the glass industry - a Thermie pro- 
gramme action and exhibition; Wiesbaden (Germany); 4-6 Feb 
1992. In Improved technologies for the rational use of energy in 
the glass ii Proceedings. Order Number DE93702415. 
Source: OSTI; NTIS (US Sales Only). 

In glass industry of the USSR we have now the tendencies to 
complex solution of energy saving and ecology problems. Due to 
complete utilization of glass melting furnaces waste heat, glass in- 
dustry saves 300.000-400.000 tons/y of conventional fuel with 
corresponding decrease of capacity of the industrial boiler-rooms 
Simultaneously the heat, dust and gaseous emissions reduce. Yet 
for great annual volume of pollutants, which is about 70.000 tons 
for specialized glass works (dust-18.000 tons, SO,-19.000 tons, 
NO,-26.000 tons, CO-11.000 tons, other pollutants - 2.000 tons), it 
is necessary to arrange both energy saving and waste cleaning 
systems behind the glass melting furnaces. (orig.). 


33830 (CONF-9202133-, pp. 69-85) Energy savings In glass 
melting. Boelens, S. (Philips Electronics NV, Eindhoven (Nether- 
lands). Dept. Mixing Rooms and Furnaces Technology Centre 
Glass); Bolder, A.; Herten, R. van; Rikken, A. Fachinformation- 
szentrum Karlsruhe, Geselischaft fuer Wissenschaftlich-Technische 
Information mbH, Eggenstein-Leopoldshafen (Germany); Commis- 
sion of the European Communities, Brussels (Belgium). Directorate 
General for Energy. 1992. 464p. From European seminar on im- 
proved technologies for the rational use of energy in the glass 
industry - a Thermie programme action and exhibition; Wiesbaden 
(Germany); 4-6 Feb 1992. In Improved technologies for the rational 
use of energy in the glass industry. Proceedings. Order Number 
DE93702415. Source: OSTI; NTIS (US Sales Only). 

The department "Mixing Rooms and Furnaces” is within Philips 
responsible for the introduction of innovations in glass furnaces 
and mixing rooms. During the years the reduction of the energy 
consumption of the glass melting process is a priority issue and 
several concepts and kinds of equipment have been evaluated and 
tested. The Dutch Philips Organisation and the Dutch Government 
have signed a declaration of intent that the company will try to re- 
alize an improved energy efficiency of production processes of 
20% in the year 2000 in comparison to 1989. This paper ad- 
dresses practical experiences with energy reduction and how 
further energy reductions could be achieved when :elated to the 
glass melting process. (orig.). 


ERA Vol. 17, No. 12 207 





32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 


3203 Industrial and Agricultural Processes 


33831  (CONF-9202133-, pp. 87-108) Improved technologies 
for the rational use of energy in the glass industry. 
Jarvis, D.A. (Liptak Bradley Ltd. Bromborough (United 
Kingdom)). Fachinformationszentrum (Karlsruhe, Gesellschaft 
fuer Wissenschaftlich-Technische information mbH, Eggenstein- 
Leopoldshafen (Germany); Commission of the European 
Communities, Brussels (Belgium). Directorate General for Energy. 
1992. 464p. From European seminar on improved technologies for 
the rational use of energy in the glass industry - a Thermie pro- 
gramme action and exhibition; Wiesbaden (Germany); 4-6 Feb 
1992. In Improved technologies for the rational use of energy in 
the glass industry. Proceedings. Order Number DE93702415. 
Source: OSTI; NTIS (US Sales Only). 

The practical applications of energy efficient refractory linings are 
extremely important in view of three long term trends which have 
been identified, these are: The reduction in the tonnage of refrac- 
tories consumed per ton of product due to higher refractory quality 
and improved process operation. The substitution of shaped refrac- 
tories in some cases by monolithics. The move, where possible, to 
lower thermal mass materials. Some of the largest and the highest 
temperature furnaces operate in the Glass Industry. Since heat 
losses are in general proportional to the size of the furnace and to 
the temperature at which it operates, it is very appropriate to con- 
sider energy efficiency in the Glass Industry. Although the energy 
required to produce one ton of glass has fallen in recent years 
from about 20 GJ to about 15 GJ today, there is little doubt that 
most furnaces provide further scope for improvement. (orig.). 


33832 (CONF-9202133-, pp. 109-125) Alternatives of waste 
heat recovery and emission decrease for glass melting fur- 
naces with recuperative air preheating. Poertner, D. (Heye (H.) 
Glasfabrik, Obernkirchen (Germany)). Fachinformationszentrum 
Karlsruhe, Geselischaft fuer Wissenschaftlich-Technische Informa- 
tion mbH, Eggenstein-Leopoldshafen (Germany); Commission of 
the European Communities, Brussels (Belgium). Directorate Gen- 
eral for Energy. 1992. 464p. From European seminar on improved 
technologies for the rational use of energy in the glass industry - a 


Thermie programme action and exhibition; Wiesbaden (Germany); 
4-6 Feb 1992. In Improved technologies for the rational use of en- 


ergy in the glass industry. Proceedings. Order Number 
DE93702415. Source: OSTI; NTIS (US Sales Only). 

The following paper will show, according to the current concept 
of steam generation after air preheating, essential technical and 
economic factors of a plant which is operated by HEYE-GLAS. In 
the steam-generator the flue gas temperature is reduced to 
310deg. This corresponds to a heat transfer of 13.4 GJ/h (3.2 
GcaVh). Finally, there is the economiser which consists of horizon- 
tally adjusted tubes to preheat the feedwater. The economiser 
reduces the flue gas temperature further to 170degC. The feed wa- 
ter outiet temperature from the economiser reaches boiling-point 
temperature, i.e. 240deg C at an inlet temperature of 105deg C. 
From this results the usable heat transfer of 4.67 GJ/h (1.116 
McaVh). The presently generated amount of steam of the whole 
system amounts to approx. 2 x 5.5 th. After the calculated reduc- 
tion for internal consumption of the degasification of the feed water 
as well as current consumption of the boiler and feed water plant, 
a net amount of 1 x 1000 kW remains. This generated electric en- 
ergy corresponds to the amount employed for the boosting system 
of the furnace during full load operation. (orig.). 


33833 (CONF-9202133-, pp. 127-139) Practical experience 
with raw material preheating on glass melting furnaces. En- 
ninga, G. (Nienburger Glas GmbH, Nienburg (Germany)); Dytrich, 
K.; Barklage-Hilgefort, H. Fachinformationszentrum Karlsruhe, 
Gesellschaft fuer Wissenschaftlich-Technische Information mbH, 
Eggenstein-Leopoldshafen (Germany); Commission of the Euro- 
pean Communities, Brussels (Belgium). Directorate General for 
Energy. 1992. 464p. From European seminar on improved tech- 
nologies for the rational use of energy in the glass industry - a 
Thermie programme action and exhibition; Wiesbaden (Germany); 
4-6 Feb 1992. In Improved technologies for the rational use of en- 
ergy in the glass industry. Proceedings. Order Number 
DE93702415. Source: OSTI; NTIS (US Sales Only). 

Nienburger Glas GmbH is working in the field of batch preheat- 
ing since about ten years. The preheater, which has been 
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developed during this work, works with direct contact of flue gas 
and batch in a cross counter flow; the flue gas ducts are set up by 
angle irons with the corner at the top side. During the preheating 
process also most of the acidic components, for example sulphur 
oxides, chlorine and fluorine, are removed out of the flue gases. 
This paper will report about practical experiences with the existing 
batch preheating systems. The energy consumption will be treated 
as well as the emission of sulphur oxides, chlorine and fluorine, the 
preheating temperatures, the melting behaviour of the furnace, the 
carry over of dust to the regenerators and the quality of the pro- 
duced glass. (orig.). 


33834 (CONF-9202133-, pp. 141-164) Raw material pre- 
heating and intergrated waste heat utilisation in the glass 
industry. Leimkuehler, J. (GEA Luftkuehler GmbH, Bochum 
(Germany)). Fachinformationszentrum Karlsruhe, Gesellschaft 
fuer Wissenschaftlich-Technische Information mbH, Eggenstein- 
Leopoldshafen (Germany); Commission of the European 
Communities, Brussels (Belgium). Directorate General for Energy. 
1992. 464p. From European seminar on improved technologies for 
the rational use of energy in the glass industry - a Thermie pro- 
gramme action and exhibition; Wiesbaden (Germany); 4-6 Feb 
1992. In Improved technologies for the rational use of energy in 
the glass ii . Proceedings. Order Number DE93702415. 
Source: OSTI; NTIS (US Sales Only). 

The relatively high energy content of waste heat in glass fur- 
naces has not been well utilised until recently. on technical reasons 
since build up in heat exchangers gave operating problems; on 
economic reasons since heat recovery installations with their atten- 
dent cleaning equipment were too expensive or it was simply not 
possible to continuously use the waste heat. In the following de- 
scribed possibilities of waste heat utilisation a general difference is 
made between primary and secondary waste heat recovery. (orig.). 


165-183) Recycling of 
consumption melting 


33835 (CONF-9202133-, pp. 
cullet: Emissions and y 

cullet rich batches. Enneking, C.Q.M. (Vereenigde Glas- 
fabrieken NV, Schiedam (Netherlands)); Beerkens, R.; 
Faber, A.J. Fachinformationszentrum Karlsruhe, Gesellschaft 
fuer Wissenschaftlich-Technische Information mbH, Eggenstein- 
Leopokishafen (Germany); Commission of the European 
Communities, Brussels (Belgium). Directorate General for Energy. 
1992. 464p. From European seminar on improved technologies for 
the rational use of energy in the glass industry - a Thermie pro- 
gramme action and exhibition; Wiesbaden (Germany); 4-6 Feb 
1992. In Improved technologies for the rational use of energy in 
the glass industry. Proceedings. Order Number DE93702415. 
Source: OSTI; NTIS (US Sales Only). 

Besides the savings in primary raw materials and reduction of 
solid waste, the increment of cullet as a raw material for container 
glass has some important additional environmental advantages. 
The specific energy consumption will reduce with about 0.3% per 
percent of cullet in the batch. Cullet preheating reduces the energy 
consumption even with 0.1% extra per percent cullet. With the ex- 
pected developments in cullet recycling, new melting technologies 
are considered using approximately 100% of cullet instead of the 
normal primary batch materials. No sand dissolution and no en- 
dothermal chemical reactions take place and desired melting 
temperatures may drop. This leads again to extra energy savings, 
lower flames temperatures, necessary for melting and lower glass 
mek surface temperatures. At the moment the Dutch glass industry 
studies new methods for processing of glass furnaces using up to 
100% cullet. The emissions of NO,, SO,, dust and the energy con- 
sumptions will then be measured during tests in regenerative fired 
glass furnaces using high amounts of cullet. Pilot plant tests with 
cullet preheating have been carried out showing that cullet absorbs 
chlorides, fluorides and to some extend sulfur dioxides in the initial 
stage of heating. (orig.). 


33836 (CONF-9202133-, pp. 185-194) Reliable cullet pre- 
heater for glass furnaces. Zippe, B.H. (Zippe Industrieanlagen 
GmbH, Wertheim (Germany)). Fachinformationszentrum Karlsruhe, 
Geselischaft fuer Wissenschaftlich-Technische Information mbH, 
Eggenstein-Leopolishafen (Germany); Commission of the Euro- 
pean Communities, Brussels (Belgium). Directorate General for 





Energy. 1992. 464p. From European seminar on improved tech- 
nologies for the rational use of energy in the glass industry - a 
Thermie programme action and exhibition; Wiesbaden (Germany); 
4-6 Feb 1992. In Improved technologies for the rational use of en- 
ergy in the glass industry. Proceedings. Order Number 
DE93702415. Source: OSTI; NTIS (US Sales Only). 

In the Glass Industry, the biggest energy consumers are tradi- 
tionally the glass melting furnaces. In these, glass batch with an 
increasing amount of cullet - in container glass factories in 
Continental Europe today regularly between 30-100% of cullet de- 
pending on the glass colour - are being melted at appr. 1500deg C 
(2732deg F). Subsequently, the then liquid glass is processed into 
container glass, float glass, crystal glass, optical glass, TV-glass, 
fiber glass etc. During this process, which requires very high en- 
ergy, large amounts of waste gases are produced. These waste 
gases leave the melting furnaces with a temperature of appr. 
1300deg C (2372deg F) and are then partly cooled down by regen- 
erators or recuperators. After leaving these nerators or 
recuperators, however, the waste gas temperatures are still 


between 450deg-700deg C (752deg-1292deg F). This is a consid- 
erable amount of energy, which disappears into the atmosphere, 
unused and wasted. And there are limits to the further preheating 
of combustion air due to the size of the regenerators and recupera- 
tors and due to the NO, problem, which is aggravated at higher 
flame temperatures, and environmental laws. (orig.). 


33837 (CONF-9202133-, pp. 195-203) Experiences with cul- 
let preheating at the plant in St-Prex. Pabst, R. (Vetropack 
AG, Buelach (Switzerland)). Fachinformationszentrum Karlsruhe, 
Geselischaft fuer Wissenschaftlich-Technische Information mbH, 
Eggenstein-Leopoldshafen (Germany); Commission of the Euro- 
pean Communities, Brussels (Belgium). Directorate General for 
Energy. 1992. 464p. From European seminar on improved tech- 
nologies for the rational use of energy in the glass industry - a 
Thermie programme action and exhibition; Wiesbaden (Germany); 
4-6 Feb 1992. In Improved technologies for the rational use of en- 
in the glass industry. Proceedings. Order Number 
DE93702415. Source: OSTI; NTIS (US Sales Only). 

Over a period of more than one year we operated a pilot-cullet- 
preheater behind one of our doghouses. The equipment was 
calculated for 25 t/day (approx. 8% of our furnace capacity) but we 
operated it with an average tonnage of 100 tday, knowing that the 
cullet-temperature would reach 200degC only. Thus the energy- 
saving achieved was not representative. Nevertheless the furnace 
operation with 1/3 of preheated cullet proved to be a big advantage. 
Our initial concerns were: massive abrasion of the cullet-preheater 
channel metal-sheets in cullet-contact; obliteration of the cullet fun- 
nels by big cullet parts like bottles bottoms; heavy dust deposits on 
the waste-gaz funnelwalis. Only the last concern occured. With the 
installation of a sound-emitter and a fully automate dust-discharge 
system we could eliminate this problem. (orig.). 


33838 (CONF-9202133-, pp. 207-223) Heat transters in re- 
generators: A basic study leading to a new concept of 
checkershape. Zanoli, A. (SERP ‘Les Miroirs’, Le Pontet 
(France)); Leahy, W.D. Jr. Fachinformationszentrum Karlsruhe, 
Geselischaft fuer Wissenschaftlich-Technische Information mbH, 
Eggenstein-Leopoldshafen (Germany); Commission of the Euro- 
pean Communities, Brussels (Belgium). Directorate General for 
Energy. 1992. 464p. From European seminar on improved tech- 
nologies for the rational use of energy in the glass industry - a 
Thermie programme action and exhibition; Wiesbaden (Germany); 
4-6 Feb 1992. In Improved technologies for the rational use of en- 
ergy in the glass industry. Proceedings Order Number 
DE93702415. Source: OSTI; NTIS (US Sales Only). 

This paper deals with the efficiency of regeneration which is a 
topic of major importance for the glass industry. An industrial scale 
experimental regenerator testing facility has been designed and 
built to reliably measure thermal performance of various kinds of 
checkerwork. In parallel, a new concept of fused-cast checkerwork 
shape has been developed in order to increase the heat exchange 
between the refractory pieces and the gases and this new shape 
has been tested under realistic conditions in the experimental facil- 
ity. (orig.). 
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33839 (CONF-9202133-, pp. 225-230) Twinbed com- 
pact regenerative burners for glass melting. Newby, 
J.N. (North American Mfg. Co., Cleveland, OH (United 
States)). Fachinformationszentrum Karlsruhe, Geselischaft fuer 
Wissenschaftlich-Technische Information mbH, Eggenstein- 
Leopokishafen (Germany); Commission of the European 
Communities, Brussels (Belgium). Directorate General for Energy. 
1992. 464p. From European seminar on improved technologies for 
the rational use of energy in the glass industry - a Thermie pro- 
gramme action and exhibition; Wiesbaden (Germany); 4-6 Feb 
1992. In improved technologies for the rational use of energy in 
the glass ii . Proceedings. Order Number DE93702415. 
Source: OSTI; NTIS (US Sales Only). 

The TwinBed Regenerative Burner, a high temperature pre- 
heated air burner close coupled to a compact, fast cycle, ceramic 
regenerator, provides air preheat in excess of 85% of the process 
temperature in fuel fired applications up to 1650deg C. The units 
provide high fuel savings in glass melting, both on closed pot fur- 
naces where exhaust gases are clean, and tanks and open pot 
furnaces where the exhaust gases have volatile and particulate 
loadings. The average 90% effectiveness of the compact regenera- 
tor gives close-to-ultimate performance for any combustion air 
preheater recovering heat from exhaust gas. The high preheat 
level and insensitivity to the operating environment combine to 
provide good economics with trouble free, low maintenance, opera- 
tion. (orig/GL). 


33840 (CONF-9202133—, pp. 231-250) The development of 
a large oxy-fuel glass melter and an assessment of its 
mance and potential. Ibbotson, A. (BOC Ltd., Baikdon (United 
Kingdom)); Hunter, J. Fachinformationszentrum Karisruhe, 
Geselischaft fuer Wissenschaftlich-Technische Information mbH, 
Eggenstein-Leopokishafen (Germany); Commission of the Euro- 
pean Communities, Brussels (Belgium). Directorate General for 
Energy. 1992. 464p. From European seminar on improved tech- 
nologies for the rational use of energy in the glass industry - a 
Thermie programme action and exhibition; Wiesbaden (Germany); 
4-6 Feb 1992. In improved technologies for the rational use of en- 
ergy in the glass industry. Proceedings. Order Number 
DE93702415. Source: OSTI; NTIS (US Sales Only). 

Over the last decade, Corning Incorporated has worked with the 
oxygen supply industry to develop oxy-fuel firing as a new option 
for glass melting. The technology was quickly established as viable 
for direct fired furnaces due to their poor thermal performance, but 
has now been extended to large furnaces, where reduced capital 
costs and lower pollutant emissions are of higher value. The first 
large furnace project, a 100 tonne/day borosilicate melter, is dis- 
cussed and its operational performance compared to that of a 
conventional furnace. Future potential for the technology is exam- 
ined, and the effects of emission legislation policy and new oxygen 
production methods are considered. (orig.). 


33841 (CONF-9202133-, pp. 251-268) Optimizatior, of oxy- 
fuel fired glass melting. Eleazer, P.B. (Air Products and 
Chemicals, Allentown, PA (United States)); Slavejkov, A.G.; Baxter, 
A.; Neff, G. Fachinformationszentrum Karlsruhe, Gesellschaft 
fuer Wissenschaftlich-Technische Information mbH, Eggenstein- 
Leopoldshafen (Germany); Commission of the European 
Communities, Brussels (Belgium). Directorate General for Energy. 
1992. 464p. From European seminar on improved technologies for 
the rational use of energy in the glass industry - a Thermie pro- 
gramme action and exhibition; Wiesbaden (Germany); 4-6 Feb 
1992. In Improved technologies for the rational use of energy in 
the glass industry. Proceedings. Order Number DE93702415. 
Source: OSTI; NTIS (US Sales Only). 

More stringent environmental regulations, high energy costs, and 
availability of capital for major rebuilds are effecting the cost com- 
péetitiveness of glass products such as containers. To deal with 
such issues an increasing number of American and European 
glass producers are recognizing that oxy-fuel melting is a low risk 
alternative. By eliminating nitrogen, oxy/fuel systems have been 
proven to decrease NO-x emissions up to 95% depending on the 
system installed, furnace tightness, fuel nitrogen content, and other 
factors. The elimination of nitrogen also improves fuel efficiency up 
to 20% for traditional regenerative furnaces. The improved process 
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efficiency typically enables a reduction in electric boost which 
brings further energy savings. In addition, the reduced volume of 
flue gases carries fewer particulates out of the furnace than the air/ 
fuel system which either downsizes the capacity of an electrostatic 
precipitator or, as in one U.S. case, eliminates the need for it all to- 
gether. Another major benefit with oxy-fuel is the elimination of 
traditional regenerators or recuperators, lowering capital installation 
cost. Furthermore, the reduction in particulate emissions enable 
molten glass and gaseous phase above it to come closer to phase 
equilibrium decreasing vaporization rates of volatile components 
from the molten phase. The result is an increase in the retention 
time of batch chemicals in the glass which leads to substantial sav- 
ings in raw materials. The burner’s operating performance is 
compared with air/fuel and conventional oxy/tuel melting. Full and 
partial conversions are reviewed with emphasis on technical and 
economic a: . Finally, field data on oxy/fuel glass melting with 
the Cleanfire™ burner are discussed. (orig.). 


33842 (CONF-9202133-—, pp. 269-283) Advances in electric 
melting. Reynolds, A.M. (King Taudevin and Gregson Ltd., 
Sheffield (United Kingdom)). Fachinformationszentrum Karlsruhe, 
Gesellschaft fuer Wissenschaftlich-Technische Information mbH, 
Eggenstein-Leopoldshafen (Germany); Commission of the Euro- 
pean Communities, Brussels (Belgium). Directorate General for 
Energy. 1992. 464p. From European seminar on improved tech- 
nologies for the rational use of energy in the glass industry - a 
Thermie programme action and exhibition; Wiesbaden (Germany); 
4-6 Feb 1992. In Improved technologies for the rational use of en- 
ergy in the glass industry. Proceedings. Order Number 
DE93702415. Source: OSTI; NTIS (US Sales Only). 

It is now quite common to use electricity as a secondary source 
of energy input in glass melting processes in the form of electrical 
‘boosting’ of oil or gas fired furnaces. The use of electricity as the 
primary energy source in All Electric systems has also become in- 
creasingly widespread especially for particular glass types such as 
borosilicates and lead glasses. It is the intention of this paper to re- 
view a selection of recent developments within electric melting 


technology all of which have contributed to improving its perfor- 
mance and efficiency. (orig.). 


33843 (CONF-9202133-, pp. 287-297) Computation of un- 
melted materials flow In glass furnaces by moving imaging 
techniques. Costeira, J.P. (Instituto Superior Tecnico, CAPS-IST, 
Lisbon (Portugal)); Victor, J.A.; Sentieiro, J.J. Fachinformationszen- 
trum Karlsruhe, Geselischaft fuer Wissenschaftlich-Technische 
Information mbH, Eggenstein-Leopoldshafen (Germany); Commis- 
sion of the European Communities, Brussels (Belgium). Directorate 
General for Energy. 1992. 464p. From European seminar on im- 
proved technologies for the rational use of energy in the glass 
industry - a Thermie programme action and exhibition; Wiesbaden 
(Germany); 4-6 Feb 1992. In improved technologies for the rational 
use of energy in the glass industry. Proceedings. Order Number 
DE93702415. Source: OSTI; NTIS (US Sales Only). 

In glass furnaces, in order to improve efficiency and glass quality 
it is important not only to monitor the presence of unmolten materi- 
als in the melting tank but also to compute the magnitude and 
direction of their movement. This paper describes a Computer Vi- 
sion System that is able not only to measure the amount of the 
unmolten materials present in the melting tank but also to estimate 
their motion using optical flow algorithms. These estimates can be 
used by the Control System either to change burners angles and/ 
or air/fuel ratio or to implement independent control of the different 
burners, ensuring a better distribution of the heat transfer into the 
glass. (orig.). 


33844 (CONF-9202133-, pp. 299-321) AIMBURN: A multl- 
sensor methodology for the analysis of combustion chambers 
and the intelligent control of large Industrial glass furnaces. 
Farmer, D. (imperial Coll. of Science, Technology and Medicine, 
London (United Kingdom)); Heitor, M.V.; Sentieiro, J.; Vasconce- 
los, A.T. Fachinformationszentrum Karlsruhe, Gesellschaft 
fuer Wissenschaftlich-Technische Information mbH, Eggenstein- 
Leopoldshafen (Germany); Commission of the European 
Communities, Brussels (Belgium). Directorate General for Energy. 
1992. 464p. From European seminar on improved technologies for 
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the rational use of energy in the glass industry - a Thermie pro- 
gramme action and exhibition; Wiesbaden (Germany); 4-6 Feb 
1992. In Improved technologies for the rational use of energy in 
the glass industry. Proceedings. Order Number DE93702415. 
Source: OSTI; NTIS (US Sales Only). 

The present paper describes a new methodology for the monitor- 
ing, performance analysis and control of large glass container 
furnaces developed under the project AIMBURN. This development 
has included the implementation and testing of a general purpose 
intelligent multi-sensor system for condition and performance moni- 
toring, for fault diagnosis and aiding maintenance and for optimising 
the operation of large industrial glass furnaces. The system has 
been successfully demonstrated in the furnace of one of the largest 
Portuguese manufacturers of glass containers and integrates a vi- 
sion subsystem which acquires, process and classifies images of 
the combustion chamber and other sensor subsystems processing 
multiple input data. A model-based on-line adaptive control scheme 
was developed with three main optimizing tasks, namely the modu- 
lation of fuel input to the furnace to maintain constant marginal 
heat input to the melt per unit fuel consumption, the air/fuel ratio to 
enhance furnace efficiency and the fuel allocation to individual 
burners to improve combustion mixing and heat transfer. In order 
to guarantee operation within safety margins and to allow easy 
adaptation to new environmental conditions, an intelligent decision 
scheme based on an expert system was also developed. (orig.). 


33845 (CONF-9202133-, pp. 323-339) Application of energy 
saving technologies for glass furnaces: A comparative 
study. Beerkens, R. (TNO-Inst. of Applied Physics, Delft 
(Netherlands)). Fachinformationszentrum Karlsruhe, Geselischaft 
fuer Wissenschaftlich-Technische Information mbH, Eggenstein- 
Leopoldshafen (Germany); Commission of the European 
Communities, Brussels (Belgium). Directorate General for Energy. 
1992. 464p. From European seminar on improved technologies for 
the rational use of energy in the glass industry - a Thermie pro- 
gramme action and exhibition; Wiesbaden (Germany); 4-6 Feb 
1992. In Improved technologies for the rational use of energy in 
the glass industry. Proceedings. Order Number DE93702415. 
Source: OSTI; NTIS (US Sales Only). 

The possibilities of energy saving technologies for glass furnaces 
have been investigated and compared using an energy balance 
model for the melting furnace and air and batch preheat system. 
Different technologies are briefly presented: batch and cullet pre- 
heating, using existing commercial systems or new devices like a 
fluidized bed for batch preheating and dust filtration; thermochemi- 
cal recuperators using a water/methane reformer; oxygen burners; 
air preheat systems like ceramic recuperators; new combustion 
technologies. The energy savings for these different measures at 
an industrial glass furnace have been calculated by using heat bal- 
ance models. A soda lime glass furnace with a production rate of 
250 metric tonnes/day has been chosen as an example. Melting of 
batches with up to 100% cullet may have additional advantages for 
the energy consumption because of the possible lower melting 
temperatures needed to remelt cullet. The impact of some of the 
here mentioned energy saving technologies on the reduction of the 
emissions of air pollutants like nitrogen oxides, sulfur oxides, chio- 
rides and fluorides seems to be very promising for the near future. 
(orig.). 


33846 (CONF-9202133-, pp. 391-401) Modelling of the 
glass furnace combustion space. Dusatko, P. (SVUS - Glass 
Inst., Hradec Kralove (Czechoslovakia)). Fachinformationszentrum 
Karlsruhe, Gesellschaft fuer Wissenschaftlich-Technische Informa- 
tion mbH, Eggenstein-Leopoldshafen (Germany); Commission of 
the European Communities, Brussels (Belgium). Directorate Gen- 
eral for Energy. 1992. 464p. From European seminar on improved 
technologies for the rational use of energy in the glass industry - a 
Thermie programme action and exhibition; Wiesbaden (Germany); 
4-6 Feb 1992. In Improved technologies for the rational use of en- 
ergy in the glass industry. Proceedings. Order Number 
DE93702415. Source: OSTI; NTIS (US Sales Only). 

Modelling of the glass furnace combustion space involves de- 
scription of mass transfer, chemical reactions between fuel and 
oxygen (combustion) and heat transfer. Although the mathematical 
solution of these phenomena is relatively difficult, some complete 





mathematical models have been already published. A SVUS - 
Glass Institute the above mentioned problems are solved using 
mathematical and physical modelling. It is possible to predict the 
position and the shape of the flame in the furnace on cold scale- 
model based on Reynolds, Euler and Thring-Newby criteria. The 
mathematical model has been developed to predict the tempera- 
ture field and heat fluxes in the glass furnace. This model and 
some results form the subject matter of this paper. (orig.). 


33847 (CONF-9202133-, pp. 421-428) Crown of the furnace 
with increased emissivity. Smrcek, J. (VUSU - Electroheat Ltd., 
Prague (Czechoslovakia)); Bendlova, A. Fachinformationszentrum 
Karlsruhe, Geselischaft fuer Wissenschaftlich-Technische Informa- 
tion mbH, Eggenstein-Leopoldshafen (Germany); Commission of 
the European Communities, Brussels (Belgium). Directorate Gen- 
eral for Energy. 1992. 464p. From European seminar on improved 
technologies for the rational use of energy in the glass industry - a 
Thermie programme action and exhibition; Wiesbaden (Germany); 
4-6 Feb 1992. In Improved technologies for the rational use of en- 
ergy in the glass industry. Proc . Order Number 
DE93702415. Source: OSTI; NTIS (US Sales Only). 

Heat from the flame to the glass melt is transfered at a rate 
more than 90% through radiation. Convection contributes only little 
in the furnace there cannot be high velocities of the gases for the 
volatisation and carry over from glass melt and bath. Therefore a 
layer of waste gases 1-3 m thick is over the glass melt, which radi- 
ated to the crown as well as to the glass surface. One way to 
increase the heat transfer is through higher regeneration or recu- 
peration. This means larger regenerator packing and higher air 
temperature. This is very expensive; for example, when regenera- 
tor efficiency increased from 70 to 78%, it is necessary to increase 
the surface of regenerator packing 1,5-times. Furthermore, the en- 
vironmental protection forces one to decrease the temperature of 
preheated air in order to decrease NO, emission. So there is only 
one way to increase furnace efficiency - to increase heat transfered 
from gas directly to the glass melt. (orig.). 


33848 (DOE/CE-92017076) Bibliography of industrial 
cogeneration, January 1985—-May 1991. USDOE Assistant Secre- 
tary for Conservation and Renewable Energy, Washington, DC 
(United States). Office of industrial Technologies. Sep 1991. 135p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE92017076. Source: OSTI; NTIS; GPO Dep. 

This bibliography was compiled to provide current base of infor- 
mation for those interested in industrial cogeneration and to 
promote effective application of cogeneration technologies in indus- 
try. It is concerned with all aspects of industrial cogeneration. It 
includes citation for the period of January 1985 through May 1991. 
Citations encompass federal and state government publication, 
published reports, books, journal articles, technical conference pro- 
ceedings, and legal publications. Relevant citations were identified 
trough searches of computerized data bases, prior bibliographies of 
cogeneration publications, publication lists from industry associa- 
tions and publishing companies, technical report lists, and journal 
indices. 


33849 (DOE/CH/10093-138) Industrial innovations for 
tomorrow: Advances in industrial energy-efficiency technoio- 
gies: Bioconversion of waste gases to acetic acid. National 
Renewable Energy Lab., Golden, CO (United States); Energetics, 
Inc., Columbia, MD (United States). Aug 1992. 2p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
83CH10093. Order Number DE92001230. Source: OSTI; NTIS; 
GPO Dep. 

Engineering Resources, Inc., is developing and testing a biologi- 
cal process for converting the waste gases into acetic acid. The 
process can operate at the atmospheric temperature and pressure 
of the carbon black waste gas stream and can selectively utilize 
the gas components to produce acetic acid. The technology should 
also be applicable to waste gases from the production of coke 
(used to make steel) and other industries as well. 


33850 (ETDE-mf-93702173) Elimination of Pb-containing 
dust by using an lonisation-scrubber. Final report. Kola, R.; 
Estel, R.; Steil, H.U. B.U.S. Metall GmbH, Duesseldorf (Germany); 
Umweltbundesamt, Berlin (Germany). Sep 1991 39p. (in German). 
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Contract UBA 1108. Order Number DE93702173. Source: OSTI; 
NTIS (US Sales Only). 

During cooling of Waelz-kiln slag a dust and steam containing 
ventilation gas will arise. The content of solids is approx. 5-20 
m® (Norm, tr.), the lead content will be in the order of 2-5 mg/ 
(Norm, tr.). The particle size is 98% less than 10 um, still 52% is 
less than 1 um. Cleaning by using classical scrubbers would not 
bring acceptable efficiencies, the installation of a wetgas electro- 
Static precipitator with 3 or more fields would result in unacceptable 
high investment cost. In part 1 of the project a scrubber with two 
ionisation fields was tested under industrial circumstances. After 
nearly two years of operation we can say, that the project was a 
full success. Dust in exit gas was less than 1 mg/m® (Norm, tr.), 
after some modifications operation of the system is stable and no 
relevant failures appeared. From the economic point of view it can 
be said, that compared with a wet-gas electrostatic precipitator op- 
eration cost are approx. 25% lower. (orig.). 


33851 (ETDE-mf-93702391) Special Research Area 110, 
Hannover Univ.: Basic data and structures of bio-economic 
models for energy conservation and effi In horticultural 
production les. Final report 1981-1989. Hannover 
Univ. (Germany). Sonderforschungsbereich 110 - Biooekonomische 
Modelle Gartenbaulicher Produktion. [1991] 354p. (in German). Or- 
der Number DE93702391. Source: OSTI; NTIS (US Sales Only). 

The presented intensified research sector "SFB 110’ investigated 
the extent to which systems theory approaches in the form of mod- 
els constitute a useful tool for simulation in horticulture. They were 
found to require cooperation of many disciplines. At the centre of 
the bio-economic model are the greenhouse climate and plant 
growth in its dependence on input factors. The conference volume 
presents the individual projects. Eight reports were separately 
recorded. (BWI). 


33852 (ETDE-mf-93702391, pp. 71-179) Partial project B - 
growth models. Krug, H. Hannover Univ. (Germany). 
Sonderforschungsbereich 110 - Biooekonomische Modelle Garten- 
baulicher Produktion. [1991]. 354p. (In German). In Special 
Research Area 110, Hannover Univ.: Basic data and structures of 
bio-economic models for energy conservation and efficiency in hor- 
ticultural production technologies. Final report 1981-1989. Order 
Number DE93702391. Source: OSTI; NTIS (US Sales Only). 
Partial project B had the aim to parameterize biological growth, 
in its dependence on genotypes and the inner climate of green- 
houses, with the aid of growth models as a function of greenhouse 
properties and climate control, rendering it operable for the 
comprehensive bio-economic model. Methodologically, different ap- 
proaches were taken. A vast amount of data obtained from 
greenhouses under varied climate conditions provided a first basis, 
from which ‘long-term models’ were developed. These experiments 
were complemented by special investigations regarding the limits 
of tolerance of high COz2 concentrations, the limits of temperture 
drops of short duration, the vernalization behaviour of plants, water 
consumption and mineral substance uptake, and mathematical in- 
vestigations for optimizing experimental planning. (orig/BWI). 


33853  (ETDE-mf-93702391, pp. 181-253) Partial project C - 
technology and ergonomy. Zabeltitz, C. v.; Stoffert, G. Hannover 
Univ. (Germany). Sonderforschungsbereich 110 - Biooekonomische 
Modelle Gartenbaulicher Produktion. [1991]. 354p. (In German). In 
Special Research Area 110, Hannover Univ.: Basic data and 
structures of bio-economic models for energy conservation and effi- 
ciency in horticultural production technologies. Final report 
1981-1989. Order Number DE93702391. Source: OSTI; NTIS (US 
Sales Only). 

Partial project C 10 started by studying different types of plastic- 
film greenhouses with a view to the optimization of energy 
conservation during heating and to the supply of basic data for 
computer simulations. Work was continued in unheated piastic-film 
greenhouses. Here the storage capacity of the ground was studied 
particularly with a view to theoretical calculations of climate curves 
and heat consumption. Partial project C 20 established adaptive 
control algorithms for climate control in greenhouses; these were 
tested in the control of greenhouse heating and ventilation. Fur- 
thermore, climate control models were optimized, tested and used 
in climate computers in practice. Different measurement techniques 


ERA Vol. 17, No. 12 211 





32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 


3203 Industrial and Agricultural Processes 


were tested with a view to on-line control according to plant 
growth. Partial project C 40 had the object of preparing a simula- 
tion model for enhancing in-house transport in horticultural 
enterprises. (orig/BWI). 


33854 (ETDE-mf-93702391, pp. 187-188) Partial project C 
10. Investigations on new types of plastic-film greenhouses. 
Summary of dissertation 1986. Weimann, G. Hannover Univ. 
(Germany). Sonderforschungsbereich 110 - Biooekonomische Mod- 
elle Gartenbaulicher Produktion. [1991]. 354p. (in German). In 
Special Research Area 110, Hannover Univ.: Basic data and 
structures of bio-economic models for energy conservation and effi- 
ciency in horticultural production technologies. Final 
1981-1989. Order Number DE93702391. Source: OSTI; NTIS (US 
Sales Only). 

This work provides comparative data for different types of platic- 
film greenhouses regarding light transparency, atmospheric 
humidity, condensate at the enveloping surface, CO2 characteris- 
tics, heat consumption and economy. Light transparency of 
plastic-film greenhouses in strongly subject to the choice of the 
plastic film. As a function of the energy conservation measure cho- 
sen, the quantity of condensate can be substantially reduced. The 
curve of CO. concentration and its speed of change point to the 
need for CO, enrichment in tight plastic-film greenhouses. - If one 
considers the payback period as a measure of the investment risk 
of plastic-film greenhouses with energy conservation, then inflated 
double film system carries the least risk. (orig/BWI) 


33855 (ETDE-mf-93702391, pp. 189-205) Partial project C 
10. Development of a simulation model for the climate in 
greenhouses. Zabeltitz, C. v.; Hoelscher, T. Hannover Univ. (Ger- 
many). Sonderforschungsbereich 110 - Biooekonomische Modelle 
Gartenbaulicher Produktion. [1991]. 354p. (in German). In Special 
Research Area 110, Hannover Univ.: Basic data and structures of 
bio-economic models for energy conservation and efficiency in hor- 
ticultural production technologies. Final report 1981-1989. Order 
Number DE93702391. Source: OSTI; NTIS (US Sales Only). 

To obtain statements on the time characteristics of conditions 
influencing plant growth in greenhouses directly or indirectly (for in- 
stance, insolation, ambient air temperature, saturation deficit, CO2 
content of ambient air, leaf and ground temperature), a simulation 
model for greenhouse climate is required which will demonstrate 
the complex interaction of greenhouse design, air-conditioning facil- 
ities and stock of plants with changing outside weather conditions. 
The project studied the tasks of, and demands on, greenhouse 
models. Modelling is demonstrated by means of the ground. A sim- 
plified approach is used which contains the components heat 
transfer exclusively through conduction, heat transfer only in verti- 
cal direction, and explicit requirement of soil water content. (BWI). 


33856 


(ETDE-mf-93702391, pp. 207-210) Partial project C 
10 - overview. Investigations in plastic-film greenhouses as a 
basis for simulation calculations. Zabeltitz, C. v. Hannover Univ. 
(Germany). Sonderforschungsbereich 110 - Biooekonomische Mod- 
elle Gartenbaulicher Produktion. [1991]. 354p. (in German). In 
Special Research Area 110, Hannover Univ.: Basic data and 
structures of bio-economic models for energy conservation and effi- 


ciency in horticultural production technologies. Final re 
1981-1989. Order Number DE93702391. Source: OSTI; NTIS (US 
Sales Only). 

Not much is known to date on the course of climates in unheated 
greenhouses under the conditions of central Europe. To avoid high 
temperature differences as compared to outside temperature, cov- 
erings should be in double film, constructions should be tight, and 
energy shields as well as energy storage systems in the ground 
and passive solar energy systems should be used. The paper deals 
with investigations on a greenhouse design covered by stretched 
plastic film and with lateral bracings to point foundations. (BWI). 


33857 (ETDE-mf-93702391, pp. 211-212) Partlal project C 
20. Adaptive contro! algorithms for climate control in green- 
houses. Summary of dissertation 1985. Parlitz, M. Hannover 
Univ. (Germany). Sonderforschungsbereich 110 - Biooekonomische 
Modelle Gartenbaulicher Produktion. [1991]. 354p. (In German). In 
Special Research Area 110, Hannover Univ.: Basic data and 
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structures of bio-economic models for energy conservation and effi- 
ciency in horticultural production technologies. Final report 
1981-1989. Order Number DE93702391. Source: OSTI; NTIS (US 
Sales Only). 

The work aimed to evolve and record adaptive control algorithms 
for climate control in greenhouses. The author restricted himself to 
the control of ambient air temperature through heating and ventila- 
tion. The algorithms were tested under regular conditions in 
different greenhouses with different heating and ventilation sys- 
tems. As the measuring results revealed, there were no lasting 
temperature deviations or oscillations. Adaptability to different 
closed loop controlled systems was good. A comparison with prac- 
tical demands showed the appropriateness of a high performance 
of temperature control in greenhouses, spelling a standard devia- 
tion of -0.0deg C. (orig./BWI). 


33858 (ETDE-mf-93702391, pp. 213-214) Partial project C 
20 - complement. Models for climate control in greenhouses. 
Tantau, H.J. Hannover Univ. (Germany). Sonderforschungsbereich 
110 - Biooekonomische Modelle Gartenbaulicher Produktion. 
[1991]. 354p. (in German). In Special Research Area 110, Han- 
nover Univ.: Basic data and structures of bio-economic models for 
energy conservation and efficiency in horticultural production tech- 
nologies. Final report 1981-1989. Order Number DE93702391. 
Source: OSTI; NTIS (US Sales Only). 

Apart from the works with a view to climate control in green- 
houses conducted in other projects, the following additional 
investigations were carried through: 1. Measurement of leaf 
surface increment using two cameras. 2. Measurement of stalk di- 
ameter to establish water stress. In the first case, already the mere 
summation of the data obtained by picture analysis showed good 
coincidence with the result of the conventional method. The mea- 
surement of stalk diameters revealed a constant decrease during 
the daytime with the greatest changes during the highest insolation 
(stress). (BWI). 


33859 (ETDE-mf-93702391, pp. 215-225) Partial project C 
20. On-line measurement of plant growth with a view to opti- 
mizing climate control. Tantau, H.J.; Hack, G. Hannover Univ. 
(Germany). Sonderforschungsbereich 110 - Biooekonomische Mod- 
elle Gartenbaulicher Produktion. [1991]. 354p. (In German). In 
Special Research Area 110, Hannover Univ.: Basic data and 
structures of bio-economic models for energy conservation and offi- 
ciency in horticultural production technologies. Final report 
1981-1989. Order Number DE93702391. Source: OSTI; NTIS (US 
Sales Only). 

For continuous recording of vegetable growth parameters, differ- 
ent measuring techniques were tested. These are - a gravimetric 
method to establish the rate of transpiration and increae in fresh 
plant weight; - a gas-analytical method to determine the net assimi- 
lation of a stock of plants; - a picture-analysis method to measure 
leaf surface increment. With certain qualifications, these techniques 
can be used in greenhouses. Optimization of climate control neces- 
sitates the inclusion of growth models. The values established by 
means of the described methods serve as feedback and for the 
adaptation of the models. (orig.). 


33860 (LA-UR-92-2685) Modeling of silent discharge 
plasma for the destruction of hazardous organic compounds. 
Greene, A.E.; Bechtold, L.A.; Coogan, J.J.; Rosocha, L.A. Los 
Alamos National Lab., NM (United States). [1992]. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9209189-1: Industrial applications of 
plasma physics workshop, Varenna (Italy), 2-12 Sep 1992). Order 
Number DE92040246. Source: OSTI; NTIS; INIS; GPO Dep. 

As we learn more about the consequences of releasing haz- 
ardous materials into the environment, there is increasing pressure 
to find better techniques to destroy hydrocarbons, halocarbons, and 
sulfurous and nitrous oxides. In some cases existing technology is 
sufficient to destroy these materials but in many cases it is not. As 
an example, incineration is often used to destroy both hydrocarbon 
and halocarbon waste. However, often this process is incomplete, 
releasing some of the hazardous material or creating others; it is 
generally energy inefficient, and it generates large quantities of 
materials such as carbon dioxide, which are also of increasing con- 
cern. Los Alamos National Laboratory (LANL) is currently exploring 





several alternatives to waste destruction including plasma pro- 
cesses. One of the most mature and potentially energy efficient is 
the dielectric barrier or silent discharge plasma (SDP). SDP has 
been used for more than 100 years in the production of very large 
quantities of ozone. The process is dependent on the formation of 
large quantities of oxygen free-radicals by “hot” electrons without a 
significant increase in gas temperature. SDP is such a reliable and 
economical process that the easy production of ozone, generated 
as needed in kilogram quantities, has made ozonation the method 
of choice for sanitary water treatment in Europe and in parts of the 
US, where tons per day are generated for municipal plants. 


33861 (LA-UR-92-3044) Acoustic resonance techniques for 
quality control. Sinha, D.N. Los Alamos National Lab., NM 
(United States). [1992]. 16p. Sponsored by USDOE, Washington, 
DC (United States); Department of Defense, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-921199-—1: 
American Society of Mechanical Engineers (ASME) annual winter 
meeting, Richland, WA (United States), 12 Nov 1992). Order Num- 
ber DE92040150. Source: OSTI; NTIS; GPO Dep. 

Acoustic resonance based nondestructive techniques are de- 
scribed that can be used for both process and quality control in 
manufacturing. The Acoustic Resonance Spectroscopy (AS) tech- 
nique is highlighted for its capability in fluid property (flow, density, 
viscosity, and speed of sound) monitoring. Possible applications of 
these noninvasive techniques for textile manufacturing are pointed 
out. 


33862  $(LBL-31351) Analysis of energy use in buliding ser- 
vices of the industrial sector in California: Two case studies: 
Final report. Akbari, H.; Sezgen, O. Lawrence Berkeley Lab., CA 
(United States). Sep 1991. 34p. Sponsored by California Inst. for 
Energy Efficiency, Berkeley, CA (United States). DOE Contract 
AC03-76SF00098. Order Number DE93001531. Source: OSTI; 
NTIS; GPO Dep. 

Energy-use patterns in many of California's fastest-growing in- 
dustries are not typical of the existing mix of industries in the US. 
Many California firms operate small- and medium-sized facilities 


housed in buildings used simultaneously or interchangeably over 
time for commercial (office, retail, warehouse) and industrial activi- 
ties. In these industrial subsectors, the energy required for building 
services (providing occupant comfort and necessities like lighting, 
HVAC, office equipment, computers, etc.) may be at least as 


important as the more familiar process energy requirements — es- 
pecially for electricity and on-peak demand. Electricity for building 
services is sometimes priced as if it were base loaded like process 
uses; in reality this load varies significantly according to occupancy 
schedules and cooling and heating loads, much as in any commer- 
cial building. Using informal field surveys, simulation studies, and 
detailed analyses of existing data (including utility commercial/ 
industrial audit files), we studied the energy use of this industrial 
subsector through a multi-step procedure: (1) characterizing non- 
process building energy and power use in California industries, (2) 
identifying conservation and load-shaping opportunities in industrial 
building services, and (3) investigating industrial buildings and sys- 
tem design methodologies. In an earlier report, we addressed 
these issues by performing an extensive survey of the existing 
publicly available data, characterizing and comparing the building 
energy use in this sector. In this report, we address the above ob- 
jectives by examining and analyzing energy use in two industrial 
case-study facilities in California. Based on the information for the 
case studies, we discuss the design consideration for these indus- 
trial buildings, characterize their energy use, and review their 
conservation and load ing potentials. In addition, we identify 
and discuss some research ideas for further investigation. 


33863 (NEI-DK-931) Total energy system based on natural 
gas, 1990: Pilot project. Rosborg (L.) A/S, Odense (Denmark). 
[1990] 18p. (In Danish). Contract TR-89.0389. Order Number 
DE93711062. Source: OSTI; NTIS. 

The aim was to present information on the possibilities involved 
in a total solution to the energy problem in relation to a market gar- 
den’s consumption of energy for heating greenhouses and the use 
of electricity for lights used to stimulate plant growth in addition to 
the operation of other installations. A market garden business 
needs to use electricity at all times of the day and night, which is 
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expensive. The greenhouses in question are connected to the dis- 
trict heating distribution network and much of the heat needed is 
produced on the premises. By producing electric power from its 
own system, waste heat from the cooling system and the hot flue 
gas can be used as supplementary heating sources. The market 
garden and the proposed total energy system are described in de- 


tail. Economical aspects are also dealt with. Graphs and diagrams 
illustrate the text. (AB). 


33864 (NYSERDA-92-7) Start-up of an anaerobic/oxic pro- 
cess for removal at the Northwest Quadrant 
Wastewater Treatment Plant: Final report. New York State En- 
ergy Research and Development Authority, Albany, NY (United 
States); Monroe County Dept. of Pure Waters, Rochester, NY 
(United States); Lu (Joseph C.) Engineers, Penfiekd, NY (United 
States). Aug 1992. 65p. Sponsored by New York State Energy Re- 
search and Development Authority, Albany, NY (United States). 
Source: OSTI; New York State Energy Development Authority, Two 
Rockefeller Plaza, Albany, NY 12223. 

This study investigated the suitability and effectiveness of a pro- 
prietary anaerobic/oxic (A/0) process to facilitate the biological 
removal of phosphorus from domestic wastewater. The study took 
place at the Northwest Quadrant Wastewater Treatment Plant in 
Hilton, New York, and was conducted in conjunction with the New 
York State Energy Research & Development Authority (the Energy 
Authority) and the Monroe County Department of Pure Waters. The 
NWQWWTP concentration limit for total effiuent phosphorus is 1.0 
mg/l. Influent phosphorus concentrations usually vary from 4 to 5 
mg/l at the plant. 


33865 Jam proof closure assembly for lidded pressure ves- 
sels. Cioletti, O.C. To Dept. of Energy. 1991. Filed date 22 Jan 
1991. USA Patent patent application 7-643,295. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC11- 
76PN00014. Order Number DE92019829. Source: OSTI; NTIS; 
GPO Dep. 

An expendable closure assembly is provided for use (in multiple 
units) with a lockable pressure vessel cover along its rim, such as 
of an autoclave. This assembly is suited to variable compressive 
contact and locking with the vessel lid sealing gasket. The closure 
assembly consists of a thick walled sleeve insert for retention in 
the under bores fabricated in the cover periphery and the sieeve is 
provided with internal threading only. A snap serves as a retainer 
on the underside of the sleeve, locking it into an under bore reten- 
tion channel. Finally, a standard elongate externally threaded bolt 
is sized for mating cooperation with the so positioned sleeve, 
whereby the location of the bolt shaft in the cover bore hole deter- 
mines its compressive contact an the underlying gasket. 


33866 (PNL-8269) Results from a pilot cell test of cermet 
anodes: Inert Electrodes Program. Windisch, C.F. Jr. (Pacific 
Northwest Lab., Richland, WA (United States)); Strachan, D.M.; 
Henager, C.H. Jr.; Greenwell, E.N.; Alcorn, T.R. Pacific Northwest 
Lab., Richland, WA (United States). Aug 1992. 209p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE92041357. Source: OSTI; NTIS; 
GPO Dep. 

Goal was to develop long-lasting, energy-efficient anodes for 
Hall-Heroult cells used to produce Al metal. The anodes were 
made from a ceramic/metal composite consisting of NiO and 
NiFe2O, and a Cu/Ni metal phase. Thirteen cermet anodes were 
tested at Reynolds Metals Co., Muscle Shoals, AL. All anodes cor- 
roded severely during the pilot test. Electrolyte components were 
found deep within the anodes. However, there were many deficien- 
cies in the pilot cell test, mainly the failure to maintain optimal 
operating conditions. It is concluded that there is a variety of fabri- 
cation and considerations that need to be addressed 
carefully in any future testing. 118 figs, 16 tabs, 17 refs.(DLC) 


33867 (RFP-4609) Reduction of chlorofiuorocarbon emis- 
sions from refrigeration . Cordova, A.; Kennicott, M.A. 
EG and G Rocky Flats, Inc., Golden, CO (United States). Rocky 
Flats Plant. [1992]. 11p. Sponsored by USDOE, W , DC 
(United States). DOE Contract AC34-90DP62349. (CONF- 
9209169-1: Hazardous materials control resource institute 
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conference, Arlington, VA (United States), 22-24 Sep 1992). Order 
Number DE92019360. Source: OSTI; NTIS; INIS; GPO Dep. 

Recently enacted State and Federal legislation, (The Clean Air 
Act and Colorado Senate Bill 77), and the implementation of regu- 
lations for each, forbid the intentional release of ozone depleting 
chlorofluorocarbons(CFCs) from refrigeration and air conditioning 
systems to the atmosphere. In addition, an international agreement 
(The Montreal Protocol), calls for CFC manufacturing reductions, 
which began in 1991, and eventual discontinuation. The declining 
supply and resultant escalating costs of CFCs are additional driving 
forces toward conservation and reuse of present refrigerant re- 
sources. Rocky Fiats Plant (RFP) currently has an estimated 
42,000 pounds of CFCs in refrigeration and air conditioning sys- 
tems. The purpose of this paper is to discuss steps being taken at 
RFP toward the abatement of CFC releases. The main thrust of 
our efforts is the use of a refrigerant management system, used to 
recover and recycle our current CFC stock. Additional methods of 
further reducing CFC emissions will also be discussed. These in- 
clude the installation of state-of-the-art oil filtration systems on 
major chiller units, installation of spring-loaded pressure relief 
valves and the retrofitting of major chiller units to accept less harm- 
ful, alternative refrigerants. 


33868 (SAND-92-1364C) Recycle and treatment ap- 
proaches for weapon com . Wheelis, W.T. Sandia 
National Labs., Albuquerque, NM (United States). [1992]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9209164—4: New Mexico con- 
ference on the environment: toward a sustainable environment, 
Albuquerque, NM (United States), 13-15 Sep 1992). Order Number 
DE92019422. Source: OSTI; NTIS; INIS; GPO Dep. 

Recent national and world events indicate that nuclear weapon 
stockpiles will be reduced. To meet these requirements will neces- 
sitate the dismantlement and safe disposal, in accordance with 
Environmental Protection Agency (EPA) guidelines, of a wide vari- 
ety of components (representing more than 30 years of hardware 
development). The primary regulatory driver for these components 
is the Resource Conservation and Recovery Act (RCRA). Weapon 
components contain hazardous materials (e.g., heavy metals), 
PCBS, self-contained explosives, radioactive material, gas-filled 
tubes, etc. In addition, these components may be classified and 
are generally sealed in a potting compound, making waste stream 
separation difficult. Because of the wide range of materials found in 
these components, advanced processes that are technologically ro- 
bust (i.e., can handle a wide variation of materials), cost-effective, 
recycle as much material as possible, provide true waste minimiza- 
tion, and are frilly regulatory compliant are needed. The Waste 
Component Recycle, Treatment, and Disposal Integrated Demon- 
stration (WeDID) is a Department of Energy (DOE), Environmental 
Restoration and Waste Management (ERWM) program that is ex- 
amining issues in these areas and demonstrating technologies that 
can be used for the safe disposal of the non-nuclear components 
of a nuclear weapon. 


(SAND-92-1483C) Integration of environmentally 
compatible soldering technologies for waste minimization. 
Hosking, F.M. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 12p. Sponsored by USDOE, Washington, DC 


(United States). DOE Contract AC04-76DP00789. (CONF- 
9209186—1: Conference for southern states on waste minimization, 
poliurion prevention and environmental regulations, Biloxi, MS 
(United States), 22-24 Sep 1992). Order Number DE92040263. 
Source: OSTI; NTIS; INIS; GPO Dep. 

There has been a concentrated effort throughout the international 
microelectronics industry to phase out chlorofluorocarbon (CFC) 
materials and alleviate the serious problem of ozone depletion 
created by the release of CFCS. The development of more environ- 
mentally compatible manufacturing technologies is the cornerstone 
of this effort. Alternative materials and processes for cleaning and 
soldering have received special attention. Electronic. sokdering typi- 
cally utilizes rosin-based fluxes to promote solder wettability. Flux 
residues must be removed from the soldered parts when high 
product reliability is essential. Halogenated or CFC solvents have 
been the principle chemicals used to clean the residues. With the 
accelerated push to eliminate CFCs in the US by 1995, CFC-free 
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solvents, aqueous-based cleaning, water soluble or “no clean” 
fluxes, and fluxless soldering technologies are being developed 
and quickly integrated into manufacturing practice. Sandia’s Center 
for Solder Science and Technology has been ch g a variety of flux- 
less and alternative soldering technologies for DOE's waste 
minimization program. The work has focused on controlled atmos- 
phere, laser, and ultrasonic fluxless soldering, protective metallic 
and organic coatings, and fluxes which have water soluble or low 
solids-based chemistries. With the increasing concern that Pb will 
also be banned from electronic soldering, Sandia has been charac- 
terizing the wetting, aging, and mechanical properties of Pb-fire 
solder alloys. The progress of these integrated studies will be dis- 
cussed. Their impact on environmentally compatible manufacturing 
will be emphasized. Since there is no universal solution to the vari- 
ous environmental, safety, and health issues which currently face 
industry, the proposed technologies offer several complementary 
materials and processing options from which one can choose. 


33870 Whole tire disposal system. McDilda, J.A. 7 Jul 1992. 
Filed date 14 Nov 1989. Canada Patent patent application 
2002900. 31p. Source: Micromedia Ltd., Technical Information 
Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $6.00 CAN; MF $4.00 CAN. 

A closed system is provided which includes an incinerator for 
burning waste tires together with means to remove the oils of com- 
bustion in the combustion housing. The gases and particulates of 
combustion are drawn through a plurality of cooling tanks and are 
subsequently drawn through a series of laterally placed tanks 
equipped with mesh filters and nearly solid baffles that are de- 
signed to cause the carbon black and gases to travel a tortuous 
path through a series of intake and exhaust tanks. After traversing 
these tanks, a blower mechanism draws the emissions through a 
first set of tanks and then forces the gases through a second set of 
sequentially and laterally arranged exhaust tanks. The exhaust 
tanks are designed to remove the remaining amounts of carbon 
black and to filter any deleterious or obnoxious gases prior to re- 
turn to the atmosphere and to return the remainder of the gases to 
the incinerator system. A principal objective of this invention is to 
provide a closed system which is economic in construction, simple 
in operation, is portable, and can process a great many tires con- 
tinuously without harm to the environment, and at the same time 
can economically recover important oils, steel, and carbon black as 
well as any other materials that were the original components of 
tire manufacture. 6 figs. . 


33871 Process for the complete reprocessing of high poly- 
mer waste products. Dummersdorf, H.-U.; Jahn, W.; Noack, W.; 
Heidel, W. 1 Mar 1992. Filed date 30 Aug 1990. Canada Patent 
patent application 2024340. 16p. Source: Micromedia Ltd., Techni- 
cal Information Centre, 165 Hotel de Ville, Place du Portage, 
Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC $6.00 CAN; 
MF $4.00 CAN. 

A novel process makes it possible to process high polymer 
waste products, preferably those which contain no volatile matter 
that can be defined by standardized measuring methods indepen- 
dently of their chemical composition and physical consistency, into 
a form such that the raw materials contained in these wastes are 
completely reusable. The polymer waste products are converted 
into a crushed or granulated form and into a conveyable consis- 
tency by mixing them with superheated steam, and by feeding 
them to a hydrogen plasma jet having an average mass tempera- 
ture of at least 1000°C and a pressure of 0.05-0.5 megapascals so 
that the polymer suspension or granulate is mixed with the hydro- 
gen plasma. In this plasma, the polymer waste products are 
completely decomposed and are reacted to highly endothermic 
valuable target products, such as acetylene, ethylene, hydrogen, 
CO, HCN, or HCl. The solids present in the plasma pyrolysis gas 
current, such as carbonized polymer waste products or carbon 
black, are removed from the plasma pyrolysis gas, which is com- 
pletely or partially separated into its constituents. Experiments are 
described to illustrate the process of the invention. 
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Refer also to citation(s) 32825, 33280, 33281, 33427, 33789, 
33871, 34092, 34093, 34312, 34567, 34568, 34569 


33872 (CONF-920289-, pp. 76-82) Long term contracts in 
portfolios of core LDC gas supply. John, F.E. (Souther Califor- 
nia Gas Co., Los Angeles, CA (United States)). USDOE, 
Washington, DC (United States); National Association of Regula- 
tory Utility Commissioners, Washington, DC (United States). 
[1992]. From Conference on state regulation and the market poten- 
tial for natural gas: challenges and opportunities; Phoenix, AZ 
(United States); 3-5 Feb 1992. In Record of proceedings: Confer- 
ence on state regulation and the market potential for natural gas: 
Challenges and opportunities. 512p. Order Number DE92016374. 
Source: OSTI; NTIS; INIS. 

This paper recommends that local distribution companies (LDCs) 
should use a portfolio approach for their gas supply strategy. The 
author recommends that LDCs not rely on spot supplies to meet 
the peak needs of the core residential and commercial markets. He 
recommends that a secure supply through long-term contracts are 
better sources than spot or even intermediate term suppliers. The 
paper provides a brief outline format of the advantages to the use 
of a portfolio approach which include the rapid restructuring of the 
market, general changes in the market, and general market perfor- 
mance. By maintaining a portfolio, a list of available natural gas 
suppliers is always available. This portfolio also acts to compare 
pricing between short, medium, and long-term pricing for the LDCs. 


33873 (CONF-920289-, pp. 84-90) Long term contracts in 
portfolios of gas supply. Metz, R.A. USDOE, Washington, DC 
(United States); National Association of Regulatory Utility Commis- 
sioners, Washington, DC (United States). [1992]. From Conference 
on state ee eee ae ae ee chal- 
lenges and opportunities; Phoenix, AZ (United States); 3-5 Feb 
1992. In Record of proceedings: nce on state regulation 
and the market potential for natural gas: Challenges and opportuni- 
ties. 512p. Order Number DE92016374. Source: OSTI; NTIS; INIS. 
This paper gives a historical development of the spot-market 
method of natural gas contracting. Because of past regulatory pric- 
ing controls, both the supplier and consumer have been reluctant 
to enter into long-term contracts. However, this reluctance to enter 
into longer, secure contracts has taken a significant toll on both the 
distribution industry and the natural gas industry. Exploration and 
development has declined along with sales. This author presents 
sales and production costs information which helps to demonstrate 
that the oversupply of natural gas is coming to an end which will 
result in a significant price increase. The main thrust of the paper is 
that local distributors and utilities need to recognize the stability of 
long term contracts for meeting the bulk of their energy demands. 


33874 (CONF-920289-, pp. 92-98) Changing incentives for 
long-term gas contracts. Bohi, D.R. (Resources for the Future, 
Washington, DC (United States)). USDOE, Washington, DC (United 
States); National Association of Regulatory Utility Commissioners, 
Washington, DC (United States). [1992]. From Conference on state 
regulation and the market potential for natural gas: challenges and 
opportunities; Phoenix, AZ (United States); 3-5 Feb 1992. In 
Record of proceedings: Conference on state regulation and the 
market potential for natural gas: Challenges and opportunities. 
512p. Order Number DE92016374. Source: OSTI; NTIS; INIS. 
There is much concern about the absence of long-term gas con- 
tracts with fixed price and quantity conditions, which until recent 
years was the standard way of doing business in the gas industry. 
These types of contracts performed a valuable service in the de- 
velopment of the gas industry, and there comparative absence 
today is sometimes thought to be one reason for the current 
malaise in the industry. One hears the argument that there must 
be some kind of ‘market failure’ that prevents buyers and sellers 
from entering into these long term arrangements, and recent 
changes in state and federal regulations are often cited as the 
cause of the problem. The purpose of the author's remarks is to 
argue that what is taken as a breakdown in the market may be 
simply a reaction to a decline in economic incentives to enter into 
long-term contracts with rigid price and quantity terms. This is, in 
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other words, simply one more aspect of change in the gas busi- 
ness that Frank Heintz referred to in his opening remarks this 
morning. The author starts by giving a brief description of the mo- 
tives for engaging in long-term contracts, and then describes how 
incentives to use long-term contracts have declined for both gas 
buyers and gas sellers. He concludes that the decline in the use of 
long-term contracts is not cause for regulatory concern, but a result 
of the continuing transformation of the gas business to one that 
more closely resembles other commodity markets. 


33875 (CONF-920289-, pp. 117-132) PUC review of LDC 
gas purchasing practices and transportation agreements. 
Lemon, R. (Monmouth College, IL (United States)). USDOE, Wash- 
ington, DC (United States); National Association of Regulatory 
Utility Commissioners, Washington, DC (United States). [1992]. 
From Conference on state regulation and the market potential for 
natural gas: challenges and opportunities; Phoenix, AZ (United 
States); 3-5 Feb 1992. In Record of proceedings: Conference on 
state regulation and the market potential for natural gas: Chal- 
lenges and opportunities. 512p. Order Number DE92016374. 
Source: OSTI; NTIS; INIS. 

The optimal paradigm for the PUC review of LDC purchasing 
and contracting starts with a regulatory paradigm that assigns risk 
upon the LDC. There are profits and risks in a market economy. 
Being exposed to risk causes firms to expend costs to minimize 
the risk, including lowering costs and altering input combinations. 
The transition within the industry implies greater need for planning, 
for optimization based on both economics and engineering, and 
less upon political directives. But the transition is far more encom- 
passing than adding a new layer of regulatory oversight at the 
state level. States must revise their regulation to get out front - to 
give those incentives. The management audits will be internally 
profitable to the firms. If LDCs don't adjust, there will be other firms 
that will evaluate where poor management exists within this indus- 
try, and they will buy them out and lower the costs both for the 
profit they can obtain and to the betterment of ratepayers who ex- 

i lower rates. An a priori incentive process needs to govern 
PUC review of purchasing practices and transportation agree- 
ments. Lessons can be learned from the competitive market on 
how to structure this dynamic process which yields consumer ben- 
efits. This paper is organized as follows. First it identifies the forces 
which drive change - both historical bias and new options stem- 
ming from federal policy. Second, problems with ‘improved’ 
traditional regulatory review are discussed. Third, dimensions to an 
optimal PUC review process are set forth. 


33876 (CONF-920289-, pp. 226-230) PG and E's environ 
mental and natural gas. McLeod, J. USDOE, 
Washington, DC (United States); National Association of Regula- 
tory Utility Commissioners, Washington, DC (United States). 
[1992]. From Conference on state regulation and the market poten- 
tial for natural gas: challenges and opportunities; Phoenix, AZ 
(United States); 3-5 Feb 1992. In Record of proceedings: Confer- 
ence on state regulation and the market potential for natural gas: 
Challenges and opportunities. 512p. Order Number DE92016374. 
Source: OSTI; NTIS; INIS. 

This paper reviews the environmental and energy policy of the 
Pacific Gas and Electric Company (PG and E). It discusses the 
clean fuel aspects of PG and E's environmental policy along with a 
seven point policy statement of the company which promotes en- 
ergy efficiency, electric resource planning, use of clean fuels, clean 
air vehicles, natural resource stewardship, employee involvement, 
and environmental management. It reviews the steps the company 
has achieved following this policy and the conversion to gas-fired 
equipment to replace electric-driven counterparts. The paper dis- 
cusses these issues on both a business and energy-resource 
basis. 


33877 (CONF-920289-, pp. 258-260) Natural gas integrated 
resource planning and the gas cooling option. itteilag, R.L. 
(Missouri Public Service Commission, Jefferson City (United 
States)). USDOE, Washington, DC (United States); National Asso- 
ciation of Regulatory Utility Commissioners, Washington, DC 
(United States). [1992]. From Conference on state regulation and 
the market potential for natural gas: challenges and opportunities; 
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Phoenix, AZ (United States); 3-5 Feb 1992. In Record of proceed- 
ings: Conference on state regulation and the market potential for 
natural gas: Challenges and opportunities. 512p. Order Number 
DE92016374. Source: OSTI; NTIS; INIS. 

This paper discusses the history and development of integrated 
resource planning (IRPs) by public utility commissions (PUCs). 
They originated from the least-cost utility planning programs 
(LCPs) required of electric utilities in the early 1980’s. The LCP 
programs were primarily supply cost minimization programs. PUCs 
are becoming more active in promoting gas IRP programs. At the 
end of 1990, there were 15 states actively pursuing gas IRP pro- 
grams. Nevada and the District of Columbia have IRP programs in 
place. The objective of an IRP is for a utility to meet its future en- 
ergy demand in the most cost-efficient manner taking economic, 
environmental and social costs into account. This is done through 
a combination of supply-side and demand-side management tech- 
niques which include load leveling, conservation, fuel switching, 
least cost supply and purchased energy. This paper recommends 
the use of natural gas cooling systems to meet all of the goals of 
an IRP by providing lower peak electricity demand, reduction in 
carbon dioxide emissions, and decreased cooling costs. A series of 
graphs and charts help demonstrate the author's findings. 


33878 (CONF-920289-, pp. 271-275) IRP for gas utilities: 
‘The train is about to leave the station’. Goldman, C. (Lawrence 
Berkeley Lab., CA (United States)). USDOE, Washington, DC 
(United States); National Association of Regulatory Utility Commis- 
sioners, Washington, DC (United States). [1992]. From Conference 
on state regulation and the market potential for natural gas: chal- 
lenges and opportunities; Phoenix, AZ (United States); 3-5 Feb 
1992. In Record of proceedings: Conference on state regulation 
and the market potential for natural gas: Challenges and opportuni- 
ties. 512p. Order Number DE92016374. Source: OSTI; NTIS; INIS. 

Until recently, state regulators focused most of their attention on 
development of integrated resource plan (IRP) processes for elec- 
tric utilities. However, a number of state public utility commissions 
(PUCs) are now looking closely at the planning processes of gas 
LDCs in part because of the increased control that local distributing 
companies (LDCs) have over their purchased gas costs and be- 
cause of questions surrounding the role and potential of gas 
end-use efficiency options. The focus of this paper is the develop- 
ment of IRP processes for gas LDCs. A handful of states are 
exploring this approach, and it is clear that most gas utilities are 
not yet on board. The overall message of the paper is that gas IRP 
processes have to be creatively adapted to conditions, circum- 
stances and structure of the gas industry. The paper presents the 
potential benefits of IRPs on energy costs, conservation, and both 
long- and short-term supplies. 


33879 (CONF-920289-, pp. 293-305) Panel presentation: 
LDC rate design and tr tion issues. Patrick, T.M. (Peo- 
ples Gas Light and Coke Company, Chicago, IL (United States)). 
USDOE, Washington, DC (United States); National Association of 
Regulatory Utility Commissioners, Washington, DC (United States). 
[1992]. From Conference on state regulation and the market poten- 
tial for natural gas: challenges and opportunities; Phoenix, AZ 
(United States); 3-5 Feb 1992. In Record of proceedings: Confer- 
ence on state regulation and the market potential for natural gas: 
Challenges and opportunities. 512p. Order Number DE92016374. 
Source: OSTI; NTIS; INIS. 

This paper covers four general views about local distributing 
company (LDC) sales rate design, transportation issues, and their 
implications for policy makers. LDC sales rates often hinder mar- 
keting to price sensitive customers. LDC rate design contributes to 
this problem, but there are other major causes such as add-on rev- 
enue taxes and pipeline take-or-pay charges that add to customer 
costs. State commissions, in varying degrees, are constrained in 
their ability to respond to a number of the barriers to improved gas 
marketing. Some problems are simply beyond the power of state 
commissions to remedy. These include federally imposed pipeline 
rate structures and take-or-pay costs, as well as various limits im- 
posed by state legislatures (e.g., shut-off prohibitions, add-on 
taxes). Where they are feasible, LDC transportation services can 
mitigate marketing barriers that impede sales services. Customers 
select and pay for only their desired level of supply reliability and 
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flexibility from sellers and pipeline transporters, as well as desired 
levels of. standby service from the LDC. While it greatly benefits 
markets, the provision of transportation service by an LDC creates 
important new issues. One is fairness in allocating LDC resources 
between the sales and transportation functions and in pricing them, 
to avoid subsidies of one service by the other. 


33880 (CONF-920289-, pp. 277-284) [Natural rate de- 
sign and transportation issues]. Howard, G.S. (Sutherland, Asbill 
and Brennan, Washington, DC (United States)). USDOE, Washing- 
ton, DC (United States); National Association of Regulatory Utility 
Commissioners, Washington, DC (United States). [1992]. From 
Conference on state regulation and the market potential for natural 
gas: challenges and opportunities; Phoenix, AZ (United States); 
3-5 Feb 1992. In Record of proceedings: Conference on state reg- 
ulation and the market potential for natural gas: Challenges and 
opportunities. 512p. Order Number DE92016374. Source: OSTI; 
NTIS; INIS. 

This paper is presented from an industrial user viewpoint with re- 
gards to natural gas distribution and pricing. The author reviews the 
problems with rate structures at local distributing companies and 
gas utility companies which resort to charging high prices to indus- 
trial users while subsidizing residential users. He goes on then to 
discuss the lack of innovation amount LDCs to meet the needs of 
the industrial sector. Secondly it analyses the regulation and price 
structure of the pipeline industry which drastically affects all gas 
prices. The paper specifically discusses ‘equivalent margin rates’ 
which are being used by many states to control transportation rates. 
The author feels that these margin rates are inappropriate in that it 
transfers much of the LDC’s exploration and development costs to 
the pipeline company which transfers it on to the consumer. He 
feels that the transportation rates should exclude all costs that are 
clearly not incurred by an LDC to provide transportation service. 
The paper concludes with recommendations to regulators regard- 
ing the need for regulatory reform of deregulation of the gas 
industry with regards to profit-taking and the transportation industry 
with regards to developing capacity assignment programs. 


33881 (CONF-920289-, pp. 307-317) Panel presentation: 
LDC rate design and transportation issues. Hare, R. (National 
Fuel Gas Supply Corp., Buffalo, NY (United States)). USDOE, 
Washington, DC (United States); National Association of Regula- 
tory Utility Commissioners, Washington, DC (United States). 
[1992]. From Conference on state regulation and the market poten- 
tial for natural gas: challenges and opportunities; Phoenix, AZ 
(United States); 3-5 Feb 1992. In Record of proceedings: Confer- 
ence on state regulation and the market potential for natural gas: 
Challenges and opportunities. 512p. Order Number DE92016374. 
Source: OSTI; NTIS; INIS. 

This paper reviews the effects that new pipeline regulatory 
changes might have on the local distributing company (LDC). The 
most pronounced effect will be increased costs and a shift in cost 
allocation among LDC customer classes. The paper reviews the 
potential impacts of Order 436 which requires the pipeline industry 
to become a more market-oriented entity. Graphs show the decline 
in US wellhead gas prices, decline in exploration, and general 
decline in industrial use of gas which the author attributes to regu- 
latory inflexibility and lack of innovation with the LDC and the 
pipeline industry. 


33882 (DTH-IMSOR-RR-1991-19) Application of nonpara- 
metric regression methods on load data in energy systems. 
Sejling, K. Technical Univ. of Denmark, Lyngby (Denmark). Inst. of 
Mathematical and Operations Research. 1991. 24p. Contract ENS- 
1323/89-14. Order Number DE93711051. Source: OSTI; NTIS. 

EFP-89. 

In this report a motivation for the application of nonparametric re- 
gression methods on load data in energy systems is given. Both 
kernel smoothers and orthogonal series estimator are investigated 
on one month of 15 minute averages of supplied district heating 
power to 16 terrace houses in Kulladal, a suburb of Malmoe in 
Sweden. (au) (13 refs.). 


33883 (ETDE/DK-mf-—93711039) Project on urban energy: 
Report. Miljoekontrolien, Copenhagen (Denmark). Jun 1992 19p. 





(In Danish). Contract ENS-UVE-90.0174. 
DE93711039. Source: OSTI; NTIS. 

The continuation of a former project on energy use and environ- 
mental quality in connection with urban areas, the case-in-point 
being Copenhagen, Denmark, is described. Details are given of ac- 
tivities concerning urban ecology and retrofitting of buildings, 
management of organic wastes and biogas compost, traffic pollu- 
tion abatement and energy supply and consumption. It was 
decided to “renew” Vesterbro, a closely-populated area in the city. 
Low-temperature district heating systems were installated, energy- 
saving activities such as thermal insulation of buildings, the use of 
passive solar energy in relation to glass extensions (often in the 
form of covered in balconies), lowering hot water consumption, 
sorting wastes at the source in order to enable recycling and en- 
ergy production through incineration and promoting "green” aspects 
in the area by planting trees and plants were all part of the plan. 
These activities are described in more detail. (AB). 


33884 (ETDE-mf-93702400) Investigation to examine and 
to minimize ecologically undesirable pressure on the environ- 
ment resulting from the pyrolytic treatment of sewage 
sludges. Final report. Beckers, W.; Brat, B.; Meyer, G.; Schuller, 
D. Oldenburg Univ. (Germany). Fachbereich 9 - Chemie; Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany). 
Mar 1992 87p. (In German). Contract BMFT 02WS8902. Order 
Number DE93702400. Source: OSTI; NTIS (US Sales Only). 

The kinetics of the pyrolysis of dried sewage sludge and the 
kinetics of the steam gasification of solid residues have been ex- 
amined. The pyrolysis of sewage sludge and the steam gasification 
of the solid residues have been carried out in a technical appara- 
tus. The solid residues have been leached. Basic work has been 
done to analyze and valuate the distribution of toxic organic 
substances (PAH, PCB). In the apparatus mentioned above experi- 
ments will be carried out with the pyrolysis products passing 
through a fluidized bed consisting of a catalyst. The technical pa- 
rameters of the pyrolysis process and the gasification process have 
been varied in order to optimize the process and to minimize the 
pressure on the environment resulting from the process itself. 
(orig.) With 27 refs., 22 tabs., 24 figs. 


33885 (ETDE-mf—93702583) Stabilization and y-post 
disinfection of night soll by a combined aerobic-thermophilic 
and anaerobic-mesophilic treatment. Final report. Poepel, H.J.; 
Zhang Jiansan. Technische Hochschule Darmstadt (Germany). Inst. 
fuer Wasserversorgung, Abwasserbeseitigung und Raumplanung; 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). Sep 1991 324p. (In German). Contract BMFT 02WS8543. 
Order Number DE93702583. Source: OSTI; NTIS (US Sales Only). 

The investigations are performed to determine the practicability 
of the two-stage aerobic thermophilic/anaerobic mesophilic stabi- 
lization technique for treatment and disinfection of night soil, 
especially with respect to process stability and the energy- 
optimization. Based on the experimental results, the stabilization 
processes in both stages can be considered as stable, despite the 
irregular characteristic of the night soil with an extreme range of 
variation. No significant effect of the aerobic thermophilic stage on 
the overall removal rate has been observed. The energy-balance of 
the treatment piant is influenced in particular by the production of 
digester gas after the aerobic pretreatment and by the amount of 
the biochemical heat generated in the aerobic thermophilic stage 
due to the oxidation processes. The experimental results indicate 
that the gas production is reduced to a higher degree than the re- 
moval efficiency of organic matter in the aerobic thermophilic 
stage. An average biochemical heat generation rate of approxi- 
mately 10.5 kJ/g O2 has been found in the aerobic thermophilic 
stage. Recommendations for the application of the two-stage pro- 
cess in practice are derived. (orig.) With 93 refs., 32 tabs., 73 figs. 


33886 (KFK-5000) Symposium: 25 years of ‘LIT’, 5 years 
of "TAMARA’. Research and development at the Karlsruhe Nu- 
clear Research Center on municipal waste incineration. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Lab. fuer Iso- 
topentechnik. Mar 1992. 149p. (in German). (CONF-9204198-: 
Symposium: 25 years of 'LIT’, 5 years of TAMARA’, Karisruhe 
(Germany), 7-8 Apr 1992). Order Number DE93702439. Source: 
OSTI; NTIS (US Sales Only). 


Order Number 
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This report contains lectures on chemical reactions in fly ash, 
methods for dioxin destruction, emission monitoring, flue gas clean- 
ing, process control, as well as the characterization and utilization 
of residual materials. Eight papers are individually recorded. (EF). 


33887 (KFK-5000, pp. 57-76) Process control and comput- 
erized control systems for waste incineration. Kerpe, R. 
(Kernforschungszentrum Karlsruhe GmbH, Inst. fuer Datenverar- 
beitung in der Technik (Germany)); Depta, J.; Mittag, K.; Nagel, K.; 
Jaeschke, A. Kernforschungszentrum Karisruhe GmbH (Germany). 
Lab. fuer lsotopentechnik. Mar 1992. (in German). (CONF- 
9204198—-: Symposium: 25 years of 'LIT’, 5 years of TAMARA’, 
Karlsruhe (Germany), 7-8 Apr 1992). In Symposium: 25 years of 
‘LIT’, 5 years of ‘TAMARA’. Research and development at the Kari- 
sruhe Nuclear Research Center on municipal waste incineration. 
149p. Order Number DE93702439. Source: OSTI; NTIS (US Sales 
Only). 

Published in summary form only. INCINERATORS/process 
control; INCINERATORS/computerized control systems; INCINER- 
ATORS; MATHEMATICAL MODELS; OPERATIONS RESEARCH; 
AUTOMATION; FLUE GAS; PURIFICATION 


33888 (KFK-5000, pp. 124-149) Residual materials. 
Characterization, treatment, utilization. Vehiow, J. (Kern- 
forsch mtrum Karlsruhe GmbH, Lab. fuer lsotopentechnik 
(Germany)); Pfrang-Stotz, G.; Schneider, J. Kernforschungszen- 
trum Karlsruhe GmbH (Germany). Lab. fuer Isotopentechnik. Mar 
1992. (In German). (CONF-9204198-: Symposium: 25 years of 
‘LIT’, 5 years of TAMARA’, Karisruhe (Germany), 7-8 Apr 1992). In 
Symposium: 25 years of 'LIT’, § years of TAMARA’. Research and 
development at the Karlsruhe Nuclear Research Center on munici- 
pal waste incineration. 149p. Order Number DE93702439. Source: 
OSTI; NTIS (US Sales Only). 

Evaluating the possibilities opened up by modern waste incinera- 
tion concepts in terms of the achievable quality of different residual 
waste streams, the picture obtained is as follows:Slags from waste 
incineration have high potential for recycling, which can be en- 
hanced by elimination of boiler ash and grate throughfalls. If simple 
means of safeguarding a required high slag quality could be found, 
recycling of this material would be facilitated in the future. The 
same as, on the flue gas cleaning side, different technicl concepts 
coexist today, there is no universally applicable, optimum solution 
in the residual materials sector either. Each waste incineration plant 
will have to react flexibly to the demands of the market. In such 
regions where recycling of waste incineration slags is excluded be- 
cause the marked is saturated with other products, only the quality 
standard for landfill storage will have to be applied to slags. (orig.). 


33889 (NEDO-P-9127) Survey based on a questionnaire 
and interviews on energy consumption in the commercial 
sector. New Energy and Industrial Technology Development Orga- 
nization, Tokyo (Japan). Mar 1992. 275p. (in Japanese). 
Sponsored by New Energy and Industrial Technology Development 
Organization, Tokyo (Japan). Order Number DE93716355. Source: 
OSTI; NTIS. 

This is a report on the survey made by the institute of Energy 
Economics contracting with NEDO, for the purpose of clarifying the 
energy consumption structure and trend in the commercial sector 
and using it for the reference of new energy development. in the 
fiscal 1991, data compilation based on the existing reports and a 
questionnaire survey on the actual status were made in the follow- 
ing 4 sectors: schools/research organizations, hotels/inns, 
hospitals/medical corporations and other service sectors. First, the 
business-use building floor space as an energy activity index is 
sorted and amounted from extensive data. Next, the detalis of the 
questionnaire survey are reported and the energy consumption unit 
requirement based thereon is indicate. Then, annual energy con- 
sumption in each business type is comparatively analyzed. For 
example, energy consumption in FY1985 and FY1990 shows 103 
and 113 Mcal/m? in schools/research organizations, 497 and 490 
Mcal/m? in hotels/inns, 426 and 418 Mcal/m? in hospitals/medical 
corporations and 281 and 188 Mcal/m? in other service sectors, re- 
spectively. 48 refs., 194 figs., 129 tabs. 
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33890 (NEI-DK-928) Corrosion and water treatment in 
Nordic district heating systems: lence gained, and prac- 
tice. Nordvaerme. [1992] 51p. (In Swedish). Order Number 
DE93710995. Source: OSTI; NTIS. 

The quality of the water used has a great influence on the risk of 
corrosion in district heating systems. The risk is also increased by 
leakage into the system of water and air. The degree of corrosion 
is influenced by the choice of various materials and material com- 
binations. inroads are of an electrochemical nature and are 
characterized mainly by oxygen-reducing and hydrogen-developing 
corrosion. The former is caused by oxygen in the water and the 
latter is dependent on how sour the water is. Salt and solid parti- 
cles in the water and also calcium, magnesium and iron and 
copper oxides can cause corrosion problems. Various filters can be 
used to soften the water, thermal or chemical gasification can get 
rid of the oxygen and solid particles can be filtered mechanically. 
Values to be used in analysis carried out in order to control coating 
and corrosion are recommended and analytic methods are de- 
scribed in detail with relation to various conditions. It is s' 
that leakage in district heating systems increases with age. Meth- 
ods of leakage detection are also described. Possible pollution 
from district heating networks are also dealt with. (AB). 


33891 (NEI-DK-933) Optimization of storage tanks for 
smaller district heating systems. Plan og Projekt A/S, Aabyhoej 
(Denmark). Jul 1992 31ip. (In Danish). Contract ENS-51191- 
91.0022. Order Number DE93711058. Source: OSTI; NTIS. 

During the last few years where the winters have been warmer 
than usual, less heat has been produced by the straw-fired plants 
in question. This has led to a reduction in the use of the boilers 
and thus a deterioration in efficiency,and also to a reduction in uti- 
lization of the straw all of which has had a negative economical 
effect. The aim of the project was thus to investigate the potentials 
of heat storage in 240 cubic meter tanks in relation to smaller 
straw-fired district heating plants. The various types of commer- 
cially available storage tanks were examined and the economic and 
efficiency consequences of establishing a tank at a specific plant in 
Thorsager in Denmark are discussed. The design of the recom- 
mended tank and related calculations are shown. It was concluded 
that the investment cost would be 580,000 Danish kroner and sav- 
ings could be 24,000 kroner annually at top efficiency. (AB). 


33892 (NEI-DK-934) Optimization of storage tanks for 
smailer district heating systems: Supplement. Plan og Projekt 
A/S, Aabyhoej (Denmark). Jul 1992 115p. (in Danish). Contract 
ENS-51191-91.0022. Order Number DE93711059. Source: OSTI; 
NTIS. 

This supplement to the publication of the same name presents 
data on the measurements taken in relation to a study of the feasi- 
bility of establishing a heat storage tank at a straw-fired district 
heating plant in Thorsager, Denmark. The installation should in- 
crease energy efficiency and improve the overall economy of the 
plant. (AB). 


33893 (NREL/TP-—249-4988) Data summary of municipal 
solid waste management alternatives: Executive summary. Na- 
tional Renewable Energy Lab., Golden, CO (United States); SRI 
International, Menlo Park, CA (United States). Aug 1992. 27p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-83CH10093. Order Number DE92016433. Source: 
OSTI; NTIS; GPO Dep. 

This study was initiated to compile publicly available data on the 
five major options commonly used for municipal solid waste MSW 
management today: Landfilling, mass burning for energy recovery, 
production and combustion of refuse-derived fuel (RDF), and com- 

i The report also provides some data on energy, 
environmental releases, and economics for the following less com- 
monly used options: Anaerobic digestion, coining of RDF with coal, 
gasification/pyrolysis. Because no commercial anaerobic digestion 
and gasification/pyrolysis facilities have operated in the United 
States, the data for these options are based on pilot plant results. 


33894 (NYSERDA-92-3) Fundamental aspects of dioxin 
(PCDD) and furan (PCDF) from combustion: Final report. Al- 
twicker, E. (Rensselaer Polytechnic Inst., Troy, NY (United 
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States)). New York State Energy Research and Development Au- 
thority, Albany, NY (United States); Rensselaer Polytechnic Inst., 
Troy, NY (United States). Jul 1992. 188p. Sponsored by New York 
State Energy Research and Development Authority, Albany, NY 
(United States). Source: OSTI; New York State Energy Develop- 
ment Authority, Two Rockefeller Plaza, Albany, NY 12223. 
Formation of polychlorinated dibenzo-p-dioxins (PCDD) and poly- 
chlorinated dibenzofurans (PCDF) was investigated in a spouted 
bed combustor and in a low temperature fly ash reactor using plau- 
sible precursors. Combustion of chlorinated benzenes and 
chlorinated phenols yielded measurable quantities comparable in 
some instances to those observed in incinerators of PCDD/F as 
well as of many chlorinated benzene (CB) and chlorinated phenol 
(CP) isomers. In the absence of fly ash, the dominant PCDD ap- 
pears to be OCDD (octa-chlorodibenzo-p-dioxin) favoring a gas 
phase mechanism. However, there is also evidence that the tetra- 
through-octa congeners of PCDD and PCDF were formed from the 
combustion of 1,2-dichlorobenzene. If this finding can be con- 
firmed, it would agree with initial modeling results. Extensive work 
was done to establish the baseline performance of the combustor. 
A few experiments with a solid fuel, RDF (refuse-derived fuel) 
showed that PCDD/F could be readily formed; 1,2-dichiorobenzene 
and RDF produced similar distribution of chlorobenzene isomers. 
Separate studies in a fly ash reactor indicated that such diverse re- 
actants as carbon and 1,2-dichlorobenzene can be precursors. 
When combustion products were passed over fly ash at low tem- 
peratures (~300 °C), PCDD and PCDF’s were also found. 
Modeling studies showed that drastic adjustments in model param- 
eters were required to reconcile laboratory and incinerator findings. 


33895 (SVF-412) Leak detection in district pipes. 
Thurner, H. (Geodynamik AB, Stockholm (SE)). Stiftelsen foer 
Vaermeteknisk Forskning, Stockholm (Sweden). Dec 1991. 31p. (in 
Swedish). Order Number DE93711207. Source: OSTI; NTIS. 

A pilot project, with the aim to study the applicability of different 
dynamic methods to identify leakage on the tubes of a central 
heating system or to define the status of the system, was carried 
out. A number of objects with interesting tube types were selected. 
Measurement data were stored on magnetic discs for later analysis 
in the office. Recorded data were analyzed by deconvolution of the 
original signal in background noise, electronical disturbances and 
excited transients. Arrival time and travel speed of different partial 
signals have been documented. Detailed studies of the test mate- 
rial have led to the following conclusions: 1. With respect to the 
circumstances found during the tests it probabiy is not possible to 
locate or even identify a leakage along a certain tube section by 
means of a single measurement only (absolute method). 2. There 
are certain indications that the status of a heating system can be 
estimated by means of a relative method. Presupposing a first mea- 
surement has been carried out in order to document the “signature” 
of a certain tube section, all later measurements can be compared 
with the first one and differences in the dynamic behaviour of the 
tube section will indicate whether the status has changed or not. 3. 
Central heating system tubes could also be continuously checked 
by a monitoring system. Such system should consist of perma- 
neent installed sensors connectedd to a PC-based data aquisition 
and analysis system. Again the principle would be a comparison of 
a "signature”-signal with each measurement-signal. Due to high in- 
stallation costs a system of this kind should only be used for 
monitoring of specially important parts of a heating system. 
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Refer also to citation(s) 32757, 32795, 33820, 34272, 34290, 
34291, 34292, 34300 


33896 (ETDE-mf-93702070) M 100 pilot program. Final re- 
port. Breitsprecher, G. Mercedes-Benz AG, Stuttgart (Germany); 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). Jul 1991 39p. (In German). Contract BMFT TV8423B. 
Order Number DE93702070. Source: OSTI; NTIS (US Sales Only). 





In the course of the project 'M 100 Pilot Program’ altogether 21 
vehicles have been adapted to the operation with methanol fuels. 
The conversion of the vehicles into methanol powered cars was 
done in branches, in the testing garage, and even partly on a mass 
production line, depending on the model types. These 21 vehicles 
distribute to: - 12 monovalent vehicles, model 200, adapted to 
methanol fuel with an optimized 4-cylinder carburetor engine - 4 
dual fuel vehicles, reversible to methanol fuel and gasoline model 
200, equiped with an modified 4-cylinder carburetor engine - 1 
dedicated vehicle, model 300 E, with an optimized 6-cylinder in-line 
engine optimized for methanol fuel, equiped with an electronically- 
controlled continuous fuel injection - 4 dual fuel vehicles, model 
300 E, reversible to methanol and gasoline. The working perfor- 
mance of all 21 vehicles which took part in this program amounted 
to 1,378,000 km. (orig.). 


33897 (EUR-13867) Efficient optimization of 

diese! in compliance with emission standards. Cornetti, G.M. 
(Fiat, Turin (Italy). Sezione Energia Nucleare); Pidello, F. Commis- 
sion of the European Communities, Luxembourg (Luxembourg). 
1992. 72p. Contract EN3E-0140-1. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The main objective of the project is to arrive at a prototype of a 
highly advanced heavy-duty diesel engine having: increased ther- 
mal efficiency, a 30% lower emission standard against foreseen 
future regulations, the ility to operate efficiently also with fu- 
ture lower-quality fuels. The targets of the engine optimization are: 
compliance with emission standards of R49-30% and thermal effi- 
ciency of 0.44. Another objective is to deliver useful feed-back 
information to model developers. The KIVA computer code is used 
for combustion modeling. 


33898 (EUR-13919) Study of hom combustion 
and knock In spark ignited engines. Lys, X. (Regie Nationale 
des Usines Renault, 92 - Boulogne (France)). Commission of the 
European Communities, Luxembourg (Lux ). 1992. 


29p. 
Contract ENSE-0124-F. Source: OSTI; INIS; NTIS (US Sales Only). 


The work focused on experimental knowledge of turbulent flame 
initiation and propagation in real engines up to the point where 
knocking combustion occurs, taking into account air flow and turbu- 
lence effects. This led to setting up a database which could be used 
to validate 3D codes combustion predictions. An experimental and 
modelling programme was also conducted to measure the auto- 
ignition delay in engines and to model the complicated chemical 
kinetic process either on extended or reduced schemes bases. The 
numerical algorithms of the SPEED flow simulation code developed 
in a separate parallel project were extended to allow homogeneous 
combustion calculations. Flame propagation and flow velocities 
were measured in a 4-cylinder SI engine with optical access to the 
combustion chamber via transparent pistons. Another engine was 
equipped to allow optical access in the combustion chamber of a 
single cylinder, and set up on a bench, for measurements at given 
crank angles. Different numerical models were tested for simulating 
knock in engines and their performances compared with experi- 
mental results. All these models were based on the principle that 
knock is caused by auto-ignition of the air/fuel mixture and were 
thus built on more or less complex chemical kinetics mechanisms. 


33899 (IFP-39615) Modelling of initiation and propagation 
of a premixed turbulent flame with the coherent flame model. 
Application to the spark ignition engine. Boudier, P. Institut 
Francais du Petrole (IFP), 92 - Rueil-Malmaison (France). Mar 
1992. 274p. (In French). Order Number DE93706764. Source: 
OSTI; NTIS (US Sales Only). 

This work is a contribution to the development of a turbulent 
combustion model forecasting time and local evolution of pressure, 
temperature and concentration for a spark ignition engine. The 
turbulent flow is described by the Navier-Stokes equation and a co- 
herent flame model, combining volume density of flame surface 
and flamelet consumption velocity. Solutions are obtained with the 
KIVA | code. Models are tested for validation using flame visualiza- 
tion by the Schlieren method. 

33900 § (KFK-PEF—-91) Improvement of exhaust emissions of 
diesel engines in unsteady operation. Kuhnt, 
H.W. (Technische Hochschule Darmstadt (Germany). Fachgebiet 
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Verbrennungskraftmaschinen); Hohenberg, G. Kernforschungszen- 
trum Karlsruhe GmbH (Germany). Projekt Europaeisches 
Forschungszentrum fuer Massnahmen zur Luftreinhaltung (PEF). 
May 1992. 209p. (in German). Contract PEF 88/002/3. Order Num- 
ber DE93702610. Source: OSTI; NTIS (US Sales Only). 

A significant importance to the formation of soot in Diesel en- 
gines has the course of combustion and the mixture formation. 
Therefore a calculation model for combustion, trajectory and vapor- 
ization has been developed. On the basis of test and calculation 
results a formula was developed, which describes the most impor- 
tant influences such as supplied air, course of pressure and 
temperature, engine speed and course of vaporization on the 
emitted mass of soot. A combined air injection in turbine and com- 
pressor resulted in a significant decrease of soot emissions, 
whereas the engine performance increased during transient mode. 
(orig.) With 128 figs., 69 refs. 


33901 (NAL-TR-1126T) Characteristics of heat transfer to 
nickel plated chamber walls of high pressure rocket combus- 
tors. Kumakawa, A. (National Aerospace Laboratory, Tokyo 
(Japan)); Sasaki, M.; Sato, K.; Ono, F.; Sakamoto, H.; Yat- 
suyanagi, N. National Aerospace Lab., Chofu, Tokyo (Japan). Oct 
1991. 15p. Order Number DE93716250. Source: OSTI; NTIS. 

The performance of two prototype rocket combustors was stud- 
ied by water-cooled high-pressure combustion tests to reduce the 
thermal load and to enhance the lifetine of combudtors. In both liq- 
uid oxygen (LOX)/gaseous hydrogen and LOX/gaseous methane 
propellants, the thermal load was reduced by 30-30% by nickel- 
plated chamber wall, and the thermal resistance of the nickel layer 
was much larger than calculated values. Many microcracks were 
observed in the nickel layer in the direction of thickness after tests, 
and those probably increased the thermal resistance. In LOX/RJ-1J 
propellant, characteristics of carbon deposition were greatly 
affected by wall material and/or temperature, the presence of hy- 
drogen, and the injection pattern of propellant. The heat flux was 
reduced to 50% by carbon deposition under the same combustion 
pressure and mixture ratio conditions. The nickel layer survived in 
30 combustion tests with a total duration of 600 sec. 7 refs., 19 
figs., 1 tab. 


33902 (ORNL/Sub-85-22008/2) Development of ceramic 
matrix composites for application in the ceramic 

for advanced heat engines project: Final report, Phase 2. Yeh, 
H. (Allied-Signal Aerospace Co., Torrance, CA (United States). 
Garrett Ceramic Components Div.); Solidum, E.; Karasek, K.; 
Stranford, G.; Yuhas, D.; Schienle, J.; Bradley, S. Oak Ridge Na- 
tional Lab., TN (United States); Allied-Signal Aerospace Co., 
Torrance, CA (United States). Garrett Ceramic Components Div. 
Apr 1992. 200p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE92041378. Source: OSTI; NTIS; GPO Dep. 

The objective of this effort (Phase || of a multi-phase program) 
was to maximize the toughness of a high-temperature SigN, (GN- 
10) by the near-net-shape fabrication technology established 
previously (Phase |). Acid-etched American Matrix SiC whiskers 
were selected as the reinforcement. Extensive green forming and 
densification process optimizations were conducted. The results 
showed that whisker addition increased the toughness slightly, but 
decreased the strength of the material. It has been recommended 
to discontinue the whisker reinforcement approach, and to instead 
pursue the in-situ grown-whisker reinforcement approach. To ad- 
dress future needs for the composite technology, two mental 
efforts were conducted using monolithic GN-10 SigN4. These were 
nanometer deposition of sintering aids and ultrasonic characteriza- 
tion of drying. Spray drying, polymerization, basic precipitation, and 
evaporation yielded more uniform sintering aid distributions than 
conventional ball milling. Spray drying was selected for scale-up 
study. Improved mechanical properties were demonstrated. The re- 
sults of the ultrasonic study showed that variations in ultrasonic 
compressional velocity in slip-cast components are more complex 
than anticipated. Specifically, it was found that the sonic velocity, 
as a function of moisture content, was double-valued. This behav- 
ior, together with the problems associated with maintaining uniform 
couplant, precludes the use of ultrasonics as a routine means of 
monitoring moisture content. 
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33903 (ORNL/Sub-85-22008/3) Development of ceramic 
matrix composites for application in the ceramic technology 
for Advanced Heat Engines Project: Phase 2a, Development of 
In-situ toughened silicon nitride: Final report. Pollinger, J. 
(Allied-Signal Aerospace Co., Torrance, CA (United States). Garrett 
Ceramic Components Div.); Newson, D.; Yeh, H.; Solidum, E.; Ya- 
manis, J.; Behi, M.; Li, C.W.; Whalen, P. Oak Ridge National Lab., 
TN (United States); Allied-Signal Aerospace Co., Torrance, CA 
(United States). Garrett Ceramic Components Div. Jun 1992. 81p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE92041371. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this program was to develop a net shape form- 
ing process for an in-situ reinforced SigN4 (AS-700). AS-700 was 
initially developed using cold isostatic pressing (CIP) of alcohol 
milled powders. The CIP’ed AS-700 material exhibited a moderate 
strength (690 MPa) and high toughness (9 MPa,/m) at room 
temperature. In addition to net-shape process development, opti- 
mization of AS-700 properties was also investigated through the 
refinement of densification processes, and evaluation of the effect 
of SigN4 powder properties on resulting microstructure and me- 
chanical properties. Slip casting was chosen as the net-shape 
forming process. A slip casting process was successfully devel- 
oped for forming green parts ranging from thin plates to thick 
cylinders, and to large complex shaped turbine rotors. The densifi- 
cation cycle was optimized to achieve full density parts without any 
cracks or warpage, and with comparable properties and microstruc- 
ture to the CiP’ed baseline AS-700 material. The evaluation of six 
(6) alternate SisN4 powders indicated that SigN4 powders have a 
very strong influence on the development of resulting AS-700 in- 
situ microstructures and mechanical properties. The AS-700 slip 
casting process and optimized densification process were then 
combined and a number of test specimens were fabricated. The 
mechanical properties and microstructure of the optimized slip cast 
AS-700 SigN, were then fully characterized. The key property val- 
ues are: 695 MPa at room temperature, 446 MPa at 1370°C 
flexural strengths and 8.25 MPa,/m toughness. 


33904 (ORNL/Sub-85-22011/2) Development of ceramic 
matrix composites for application in Ceramic Technology for 
Advanced Heat Engine program: Final report. Buljan, S.T. (GTE 
Labs., Inc., Waltham, MA (United States)); Baldoni, J.G.; Huck- 
abee, M.L.; Neil, J.; Hefter, J. Oak Ridge National Lab., TN (United 
States); GTE Labs., Inc., Waltham, MA (United States). Apr 1992. 
103p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400. Order Number DE92041379. 
Source: OSTI; NTIS; GPO Dep. 

The objectives of the program are to develop an advanced 
toughened silicon nitride composite and a process for near net 
shape part fabrication. This program was initiated in 1985. The 
initial phase of the program considered particulate and whisker- 
reinforced composites and examined the effect of TiC and SiC 
dispersoids on fracture toughness of SigN4. The best results were 
obtained with whisker reinforcements. Silicon carbide whisker- 
reinforced SizN, was selected for further development. A predictive 
model that relates microstructure-fracture toughness dependence 
developed and scrutinized in the course of these studies has 
shown that fracture toughness of polycrystalline ceramics could be 
affected by changes of grain size and shape as well as strength of 
intergranular bond. Accordingly, it was shown that a deflection/ 
debonding mechanism could utilize SizjN, whiskers to toughen 
SigNg body. SigN,-SiC composites offer a number of distinct ad- 
vantages over “monolith,” which in addition to their improved 
thermal shock and wear resistance (due particularly to improved 
conductivity and hardness), SigN,-SiC composites are tailorable 
with respect to high-temperature properties. It was considered that 
in heat engine applications, SigN4-SiC whisker composites, due to 
their higher hardness, thermal conductivity, thermal shock, and 
wear resistance, have a definite advantage and warrant further de- 
velopment. In the current program (Phase 11), 1987-1989, the 
properties were further improved to achieve nearly two times 
higher fracture toughness and considerably improved elevated tem- 
perature (1400°C) strength of the composite. These improvements 
were obtained through optimization of processing and modifications 
of composite phase assembly, primarily intergranular phase. 
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33905 (ORNL/Sub-85-22031/2) Processing of sinterable 
transtormation toughened ceramics for application in ceramic 
technology for advanced heat engines project: Final report, 
Phase 2. Lilley, E. (Norton Co., Northboro, MA (United States)); 
Rossi, G.A. Oak Ridge National Lab., TN (United States); Norton 
Co., Northboro, MA (United States). Apr 1992. 125p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE92041372. Source: OSTI; NTIS; 
GPO Dep. 

The Y-TZP material developed in Phase | of this ORNL/DOE 
contract was modified in its composition to give improved resis- 
tance to low temperature degradation without loss of strength and 
toughness. The variations in yttria between 4.69 and 5.52 w% 
produced little difference in strength in the ceramics measured be- 
tween RT and 700°C, nor was there any clear influence on 
toughness. The addition of 4.0 w% ceria together with 4.49 w% yt- 
tria, however did reduce the strength. No correlation between grain 
size and toughness was found although there was a strong corre- 
lation between either yttria concentration or grain size and the 
fracture surface monoclinic phase %. These results suggest that 
there may be another toughening mechanism in operation in addi- 
tion to irreversible transformation toughening. 


33906 (ORNL/Sub-86-22049/1) Development of low- 
expansion ceramics for diesel engine applications: Final 
report: DOE/ORNL Ceramic Technology Project. Brown, J.J. Jr. 
(Virginia Polytechnic Inst. and State Univ., Blacksburg, VA (United 
States). Center for Advanced Ceramic Materials). Oak Ridge Na- 
tional Lab., TN (United States); Virginia Polytechnic Inst. and State 
Univ., Blacksburg, VA (United States). Center for Advanced 
Ceramic Materials. Apr 1992. 97p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE92041380. Source: OSTI; NTIS; GPO Dep. 

The need for stable fabricable low thermal expansion ceramics 
for use in advanced heat engines was first recognized in the De- 
partment of Energy Advanced Gas Turbine (AGT) technology 
programs. More recently, the need for ceramic materials having low 
thermal expansion for use in components of advanced low heat re- 
jection diesel engines has also been recognized. This investigation 
concentrated on (1) synthesis, (2) property characterization, and 
(8) fabrication of candidate low thermal expansion ceramics from 
four systems based upon aluminum phosphate, silica, mullite, and 
zircon. The NZP [zircon - NaZro(PO,4)3] structures clearly represent 
a new class of high melting, thermal shock-resistant ceramics. 


33907 (ORNL/Sub-86-95906/2) Material development in the 
SkN, system using glass encapsulated Hip’ing: Final report, 
Phase 2: DOE/ORNL Ceramic Technology Project. Corbin, N.D.; 
Sundberg, G.J.; Siebein, K.N.; Willkens, C.A.; Pujari, V.K.; Rossi, 
G.A.; Hansen, J.S.; Chang, C.L.; Hammarstrom, J.L. Oak Ridge 
National Lab., TN (United States); Norton Co., Northboro, MA 
(United States). Advanced Ceramics Div. Apr 1992. 115p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE92041381. Source: OSTI; 
NTIS; GPO Dep. 

This report covers a two-year program to develop fully dense 
SigNg matrix SiC whisker composites with enhanced properties 
over monolithic SigN4 materials. The primary goal was to develop 
a composite with a fracture toughness > 10 MPa,/m, capable of 
using high pressure glass encapsulated HIP’ing. Coating methods 
were developed to apply thin (<150nm) stoichiometric BN layers to 
SiC whiskers and also to apply a dual coating of SiC over carbon 
to the whiskers. Fracture toughness of the composites was deter- 
mined to increase as the quantity of whiskers (or elongated grains) 
with their axis perpendicular to the crack plane increased. Of the 
interface compositions evaluated in this effort, carbon was deter- 
mined to be the most effective for increasing toughness. The 
highest toughnesses (6.8-7.0 MPa./m) were obtained with uniaxi- 
ally aligned carbon coated whiskers. There was no evidence of the 
carbon coating compromising the oxidation resistance of the com- 
posites at 1370°C. 


33908 (ORNL/Sub-86-95915/1) Development of adherent 
ceramic coatings to reduce contact stress damage of ceram- 
Ics: Final report. D'Angelo, C. (GTE Labs., Inc., Waltham, MA 
(United States)); Kim, H.J.; Oblas, D.W.; Rebenne, H.E.; Sarin, 





V.K. Oak Ridge National Lab., TN (United States); GTE Labs., Inc., 
Waltham, MA (United States). Apr 1992. 113p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE92041373. Source: OSTI; NTIS; 
GPO Dep. 

High-strength, oxidation-resistant materials for advanced heat 
engine applications are susceptible to contact stress damage at 
ceramic/ceramic interfaces. It has been observed that surface dam- 
age and strength loss under sliding contact can be substantially 
reduced by applying a thin ceramic coating. In this program, a mul- 
tilayered, compositionally graded coating was designed for ceramic 
components in advanced heat engines. A chemical vapor deposi- 
tion process was developed for applying coatings in the thickness 
range of 2-20 um on 2 in. x 1/4 in. x 1/8 in. bars. Strongly adher- 
ent coatings were grown on the three substrates of interest — 
reaction bonded silicon nitride, hot isostatically pressed silicon ni- 
tride, and sintered silicon carbide. The effect of the coating on 
relevant mechanical properties of the substrate materiais was eval- 
uated. Performance of the coated material was assessed by 
conducting long-term high-temperature oxidation and thermal shock 
tests at 1000°C and 1200°C. Some oxidation tests were also per- 
formed at 1375°C. Coated material was prepared for contact 
stress testing at 1000°C and 1200°C. Results indicate that with 
the present coating configuration, potential exists for commercial 
application at temperatures of up to 1200°C. Increases in the use 
temperature appear possible by modifying the coating properties. 


33909 (ORNL/Sub-87-SA581/1) Development of wear- 
resistant ceramic coatings for diesel engine components: 
Volume 1, Coating development and tribological testing: Final 
report: DOE/ORNL Ceramic Technology Pr Naylor, M.G.S. 
(Cummins Engine Co., Inc., Columbus, IN (United States)). Oak 
Ridge National Lab., TN (United States); Cummins Engine Co., 
Inc., Columbus, IN (United States). Jun 1992. 195p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. Order Number DE92041382. Source: OSTI; NTIS; 
GPO Dep. 

The tribological properties of a variety of advanced coating mate- 
rials have been evaluated under conditions which simulate the 
piston ring — cylinder liner environment near top ring reversal in a 
heavy duty diesel engine. Coated “ring” samples were tested 
against a conventional pearlitic grey cast iron liner material using a 
high temperature reciprocating wear test rig. Tests were run with a 
fresh CE/SF 15W40lubricant at 200 and 350°C, with a hi 
engine-tested oil at 200°C and with no lubrication at 200°C. For 
lowest wear under boundary lubricated conditions, the most 
promising candidates to emerge from this study were high velocity 
oxy-fuel (HVOF) Crs C2 - 20% NiCr and WC - 12% Co cermets, 
low temperature arc vapor deposited (LTAVD) CrN and plasma 
sprayed chromium oxides. Also,plasma sprayed Cr20, and A1203- 
ZrO2 materials were found to give excellent wear resistance in 
unlubricated tests and at extremely high temperatures (450°C) with 
a syntheticoil. All of these materials would offer substantial wear 
reductions compared to the conventional electroplated hard 
chromium ring facing and thermally sprayed metallic coatings, es- 
pecially at high temperatures and with high-soot oils subjected to 
degradation in diesel environments. The LTAVD CrN coating 
provided the lowest lubricated wear rates of all the materials evalu- 
ated, but may be too thin (4 um) for use as a top ring facing. Most 
of the coatings evaluated showed higher wear rates with high-soot, 
engine-tested oil than with fresh oil, with increases of more than a 
factor of ten in some cases. Generally, metallic materials were 
found to be much more sensitive to soot/oil degradation than ce- 
ramic and cermet coatings. Thus, decreased “soot sensitivity” is a 
significant driving force for utilizing ceramic or cermet coatings in 
diesel engine wear applications. 


33910 (ORNL/Sub-87-SB045/1) Analytical and experimental 
evaluation of joining silicon carbide to silicon carbide and sill- 
con nitride to silicon nitride for heat engine applications: Final 
report. Foley, M.R. (Norton Co., Northboro, MA (United States). 
Advanced Ceramics Div.); Rossi, G.A.; Sundberg, G.J.; Wade, 
J.A.; Wu, F.J. Oak tty National Lab., TN (United States); Norton 
Co., MA (United States). Advanced Ceramics Div. Apr 
1992. 197p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract AC05-840R21400. Order 
DE92041376. Source: OSTI; NTIS; GPO Dep. 

Techniques were developed to produce reliable ceramic-ceramic 
joins and analytical models were developed to predict the mechani- 
cal performance of the joins at room and elevated temperatures. 
SigN4-4% Y203 (Norton NCX-5100) and 8-Sic (Norton NCX-4500) 
were joined to themselves in the green state prior to final densifica- 
tion. The joins and controls were chemically and mechanically 
characterized at room and elevated temperatures to prepare the 
data banks for analytical modeling. Analytical models combining fi- 
nite element and probabilistic software were developed that are 
capable of predicting the reliability of the joined components under 
fast fracture and creep. 


Number 


33911 (ORNL/Sub-87-SB046/1) Analytical and experimental 
evaluation of joining ceramic oxides to ceramic oxides and ce- 
ramic oxides to metal for advanced heat engine applications: 
Final report. Ahmad, J. (Battelle Columbus Labs., OH (United 
States)); Majumdar, B.; Rosenfield, A.R.; Swartz, SL; Cawley, J.; 
Park, E.; Hauser, D.; Hopper, AT. Oak Ridge National Lab., ™N 
(United States); Battelle Columbus Labs., OH (United States). Apr 
1992. 133p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE92041383. Source: OSTI; NTIS; GPO Dep. 

The problem of designing reliable, high strength zirconia-to- 
zirconia and zirconia-to-nodular cast iron joints is addressed by 
developing a general joint design and assessment methodology. A 
joint’s load carrying capability is predicted in terms of its material 
strength and fracture toughness characteristics. The effects of joint 
constituent properties and joining process variables are included. 
The methodology is verified in a two step process by applying it 
first to notched bend bars and then to a notched disk specimen 
loaded in compression. Key technical accomplishments in the pro- 
gram include the development of a joint design and assessment 
methodology which predicts failure based on a combination of 
strength and toughness, the development of a new method of hot 
forging magnesia partially stabilized zirconia to itself, and the de- 
velopment of a bimaterial disk-shaped specimen notched along the 
diametral bond line and compressively loaded to generate both 
shear and tensile loadings on the bond line. Mechanical and ther- 
mal characterization of joints, adherents, and interlayer materials 
were performed to provide data for input to the design methodol- 
ogy. Results from over 150 room temperature tests and 30 high 
temperature tests are reported. Extensive comparisons of experi- 
mental results are made with model predictions of failure load. The 
joint design and assessment model, as applied to the materials . 
and test specimens of this program, has been programmed for a 
PC and is available to interested researchers. 


33912 (ORNL/Sub-88-22042/2) Effect of translucence of 
engineering ceramics on heat transfer in diesel engines: Final 

Wahiduzzaman, S. (Integral Technologies, Inc., Westmont, 
IL (United States)); Morel, T. Oak Ridge National Lab., TN (United 
States); Integral Technologies, inc., Westmont, IL (United States). 
Apr 1992. 131p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE92041384. Source: OSTI; NTIS; GPO Dep. 

This report describes the experimental portion of a broader study 
undertaken to assess the effects of transiucence of ceramic materi- 
als used as thermal barrier coatings in diesel engines. In an earlier 
analytical work a parametric study was performed, varying several 
radiative properties over ranges typical of engineering ceramics, 
thereby identifying the most important radiative properties and their 
impact on in-cylinder heat transfer. In the current study these prop- 
erties were experimentally determined for several specific zirconia 
coatings considered for thermal barrier applications in diesel en- 
gines. The methodology of this study involved formulation of a 
model capable of describing radiative transfer through a semitrans- 
parent medium as a function of three independent model 

meters, ie, absorption coefficient, scattering coefficient and re- 
fractive index. For the zirconia-based ceramics investigated in this 
study, it was concluded that for usual coating thicknesses (1.5-2.5 
mm) these ceramics are optically thick and hence, are effective as 
radiative heat transfer barriers. These ceramics possess high scat- 
tering coefficients and low absorption coefficients causing them to 
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be highly reflective (60-80%) in the spectral region where thermal 
radiation is important. The performance of the investigated ceram- 
ics and the mechanism of heat transfer were found to depend on 
surface condition, specifically on soot deposition. Thus, to insure 
the optimum thermal barrier operation for either clean or heavily 
sooted surfaces, a ceramic material with high scattering coefficient 
provides the best choice. 


33913 (ORNL/Sub-90-SG372/1) Tribology of improved 
transtormation-toughened ceramics-heat engine test: Final re- 
port: DOE/ORNL Ceramic Technology Project. Lilley, E. (Norton 
Co., Northboro, MA (United States). Advanced Ceramics Div.); 
Rossi, G.A.; Pelletier, P.J. Oak Ridge National Lab., TN (United 
States); Norton Co., Northboro, MA (United States). Advanced Ce- 
ramics Div. Apr 1992. 101p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. Order Num- 
ber DE92041385. Source: OSTI; NTIS; GPO Dep. 

A short term study has been carried out to evaluate the suitabil- 
ity as cam roller followers of three ceria zirconia toughened 
aluminas and two yttria stabilized tetragonal zirconias (YTZPs) pre- 
viously enhanced in programs supported by ORNL. Norton SigN, 
(NBD-100) was also included in this study as a reference material, 
because it was known from work at Northwestern University that 
SigN4 to experienced little or no wear in this application, and NBD- 
100 is currently a successful commercial bearing material. The 
tribological studies were subcontracted to the Torrington Company. 
They found that in cam roller follower simulated tests that there 
was essentially no wear after 1 hour and 5 hours of testing de- 
tectable by weighing and concluded that all of these ceramics are, 
therefore, candidate materials. Because of the minute amounts of 
wear it was not possible to identify the wear mechanism or to 
make any correlations with the other physical properties which 
were evaluated such as MOR, Kic hardness, density and grain 
size. Phase transformation during rolling has been of interest in the 
tribology of zirconia contain materials. The least stable of the ceria 
zirconia toughened aluminas resulted in as much as 33% mono- 
clinic phase after testing whereas the yttria stabilized (TTZ) 
contained very little of this transformed phase. The results of this 
study show that oxide materials can now be considered as candi- 
dates for cam roller followers in heat engines. 


33914 (SP-16, pp. 165-172) Numerical simulation of flow 
for a scramjet nozzle. Tsuyuki, T. (ishikawajima-Harima Heavy 
Industries, Co. Ltd., Tokyo (Japan)); Hosaka, Y.; Higashino, F. Na- 
tional Aerospace Lab., Chofu, Tokyo (Japan). Dec 1991. (In 
Japanese). In Special publication of National Aerospace 
Laboratory.: Proceedings of the 9th NAL symposium aircraft com- 
putatioanl aerodynamics. 354p. Order Number DE93716195. 
Source: OSTI; NTIS. 

A nozzle in the Scramjet engine often utilizes the after airframe 
body as a part of the nozzle, where the internal flow interferes with 
external flows at a cowl trailing edge and an afterbody trailing edge 
to form complex flows. This paper descrides considerations given 
on influences affecting the physical properties of the flows, the flow 
fields generated from nozzle shapes, the thrust and the lift taking 
into account of the difficulty of analyzing such complex flows. A nu- 
merical simulation was carried out using the two-dimensional 
Reynolds averaged Navier-Stokes equations as the basic equa- 
tions, and the following results were mainly obtained. The flow 
patterns including shock waves and expansion waves in asymmet- 
ric nozzle flows are determined by extent of the expansion of fuel 
gas at the cowl outlet. In addition, even with a proper expansion, 
the gas showed under-expansion at the cowl outlet and over- 
expansion at the afterbody outlet, indicating that no truly proper 
expansion can not exist. The nozzle flow generates forces in verti- 
cal direction, and an under-expansion creates a lift. 12 refs., 10 


33915 (SP-16, pp. 239-244) Numerical study on transverse 
hydrogen injection into a supersonic flowflield. Yokota, K. (The 
University of Tokyo, Tokyo (Japan)); Kaji, S. National Aerospace 
Lab., Chofu, Tokyo (Japan). Dec 1991. (in Japanese). In Special 
publication of National Aerospace Laboratory.: Proceedings of the 
9th NAL symposium on aircraft computational aerodynamics. 
354p. Order Number DE93716195. Source: OSTI; NTIS. 
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Flows in a scram jet engine combustion chamber were analyzed, 
but values of the hydrogen concentrations did not show a good 
agreement. This was considered because the flows in an actual 
combustion chamber have shock waves and expansion waves, 
which interfere with blowout and diffusion. Therefore, discussions 
were given on effects of oblique shock waves and expansion waves 
on a flow field with blowouts. The fluid equations used the two- 
dimensional Reynolds time-averaged full Navier-Stokes equations, 
and the turbulence equations used the q-w model, a two-equation 
model which is equivalent to the «-e and applicable to compressible 
fluids. The result of numerical calculations may be summarized as 
follows: Hydrogen distribution on the flow field expands because of 
the shock waves and shrinks slightly because of the expansion 
waves. In addition, when part of hydrogen excited by the shock 
waves burns to raise the total temperature, a hydrogen diffusion 
takes places as a result of large-scale interference. 6 refs., 6 figs. 


33916 Energetic machine having lever plungers. Beaudoin, 
N. 17 May 1992. Filed date 16 Nov 1990. Canada Patent patent 
application 2030118. 17p. (in French). Source: Micromedia Ltd., 
Technical Information Centre, 165 Hotel de Ville, Place du Portage, 
Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC $6.00 CAN; 
MF $4.00 CAN. 

A machine which can serve as an engine, turbine, or compres- 
sor comprises an engine block fitted with a cylinder whose internal 
form is defined so as to have one or more bulges and one or many 
points of approach to the core of a turbine. Within this block and 
this cylinder a cylindrical core is disposed rotationally, the circum- 
ference of the core allowing slippage on the points of approach to 
the cylinder. In a first version of the invention, a blade was inserted 
across this core whose ends glided on the cylinder, which brought 
about a rectilinear action of the blade with respect to the core. In 
the present version, each blade crossing the core is replaced by 
an assembly of two or more pistons called lever-plungers, each 
having one part attached rotationally to the core, and the other part 
linked to one another by one or more piston rods. In the simplest 
embodiment of this version, the two lever-plungers are connected 
to the core at diametrically opposed locations. These two pistons 
are linked at their reverse direction to each other by a piston rod. 
Therefore, each point of the lever-plunger will slide on the cylinder 
surface and any movement of a lever-plunger will be transferred to 
the other, with only minimal friction of those parts against the core. 
The combustion chamber is formed by the lever-plunger and the 
cylinder, and the action of the lever-plunger arcs has the effect of 
keeping a combustion chamber tight and perpendicular to the tan- 
gent of the circle of rotation. This increases the torque of the 
machine considerably and enables the lever-plunger to receive a 
maximum quantity of energy. 5 figs. 


33917 Rotary opposed piston internal combustion engine. 
Horsley, P.B. 14 May 1992. Filed date 13 Nov 1990. Canada 
Patent patent application 2029729. 9p. Source: Micromedia Ltd., 
Technical Information Centre, 165 Hotel de Ville, Place du Portage, 
Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC $6.00 CAN; 
MF $4.00 CAN. 

In a rotary engine, displacement is accomplished with ordinary 
pistons and cylinders, thereby avoiding the problems of blow-by 
and oil-drift in lobe-type and sliding vane-type rotary engines. In 
the engine of the invention, two sets of pistons are and 
adapted to reciprocate in two opposed groups of cylinder chambers 
spaced around the circumference of two rotary members all paral- 
lel to the axis of rotation. The two circular groups of cylinders are 
rotated on an angle with respect to each other, and the angle acts 
to make the fixed piston sets reciprocate within the cylinders. The 
main advantage of this arrangement is that the usual valve shafts, 
crankshafts, connecting rods and their related bearings are all 
eliminated. The 4-stroke cycle is accomplished during one engine 
revolution by using a high-pressure fuel injection jet between two 
sets of pistons, and the valve action is accomplished by using 
cones with ports at suitable intervals. Two rows of cylinders can be 
used around the circumference of each rotating member with one 
row performing as intake stroke and the compression stroke and 
the other row performing as the work stroke and the exhaust 
stroke. 7 figs. 





33918 Device promoting the dispersion of fuel when atom- 
ized. Ulirich, R. 6 May 1992. Filed date 5 Nov 1990. Canada 
Patent patent application 2029270. 14p. Source: Micromedia Ltd., 
Technical Information Centre, 165 Hotel de Ville, Place du Portage, 
Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC $6.00 CAN; 
MF $4.00 CAN. 

A device is disclosed for promoting the dispersion of liquid fuel 
on atomization in order to permit more complete combustion, par- 
ticularly in internal combustion engines. The device is installed in 
the fuel line proximate the fuel atomizer and comprises a core sur- 
rounded by a nonconductive sheath so as to provide channels 
through the device. The core is an alloy comprising over 50% Cu, 
ca 25% Zn, ca 10% Mn, and over 5% Ni. The core is ridged to 
generate turbulence in the fuel in order to improve the exposure of 
the fuel to the core. Furthermore, the configuration of the core may 
be chosen to provide a large surface area, again to improve the 
exposure of the fuel to the core. Road tests are described which 
attribute gasoline fuel savings in automobiles fitted with the device 
of the invention. 4 figs. 


33919 Rotary internal combustion engine. Lopes, A.S. To 
Front-Tech Systems Inc. (Canada). 19 Apr 1992. Filed date 18 Oct 
1990. Canada Patent patent application 2027958. 49p. Source: Mi- 
cromedia Ltd., Technical Information Centre, 165 Hotel de Ville, 
Place du Portage, Phase 2, Hull, Quebec, Canada J8X 3X2. 
Prices: PC $6.00 CAN; MF $4.00 CAN. 

A rotary engine has an engine block with a generally oval- 
shaped rotor chamber arranged in the block and a rotor member 
rotatably mounted in this chamber on a central shaft. The rotor 
member has a maximum diameter substantially equal to the maxi- 
mum width of the chamber taken midway along the longitudinal 
axis of the chamber and is mounted so as to divide the chamber 
into an intake side and an outlet side. Three to five vanes are slid- 
ably mounted in slots formed in the rotor member and these divide 
the chamber into separated sectors. The vanes are biased by 
springs in a radially outward direction. The rotor member has three 
to five recesses for receiving a gaseous mixture formed in its cir- 
cumference, each recess being located between a respective pair 
of vanes. Each vane has an outer end of substantially reduced 
thickness relative to a main body portion of the vane. There are 
guide members for the springs extending into longitudinal passage- 
‘ie Sioa te Gh wien GU in teles coe. aaah eon 
guide members. The engine of the invention can be constructed at 
reasonable cost and does not require an excessive number of 
parts or components. 12 figs. 


33920 Rotary diesel engine, supercharger, steam and gas 
turbine. Pohanka, M. 1 Mar 1992. Filed date 30 Aug 1990. 


Canada Patent patent application 2024280. 54p. (in French). 
Source: Micromedia Ltd., Technical Information Centre, 165 Hotel 
de Ville, Place du Portage, Phase 2, Hull, Quebec, Canada J8X 
3X2. Prices: PC $6.00 CAN; MF $4.00 CAN. 

It is proposed to utilize as a compressor two truncated cones, in 
the surface of which a screw is machined, which are placed in a 
cylinder. The screw thread rises on the surface of the cones at an 
angle of 45° and has such a form that when those two cones are 
pushed against each other, the screw threads of the first cone fit 
exactly between the threads of the second. Assembied in that 
manner, the cones are placed in a cylinder. A toothed wheel is 
fixed on the axis of each cone, and between these wheels a third 
toothed wheel is then fixed such that it can put them into rotation. 
All these three wheels will have to turn at one side. A motor turns 
the central wheel and consequently also turns the cones and air 
will be displaced between the screw threads of the cones toward 
the thinner end of the cylinder, thereby compressing the air. On the 
other hand, if compressed air is fed into the thin end of the cylin- 
der, the device will act as a turbine. If a combustion chamber is 
placed between such a compressor and turbine, and fuel is burned 
in the chamber, the device will act as a gas turbine. And if the 
compressor is fixed directly on the turbine and the fuel is burned 
between the cone screws, in the center of the device, a diesel en- 
gine will result. The two cones of this motor will have to turn on 
one side. The two cones of this diesel engine and of the compres- 
sor will be identical. 44 figs. 
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33921 (NAL-TR-1124) Combustion characteristics of the 
LO2/GCH, fuel-rich for staged combustion cycle 
rocket engines. Ono, F. (National Aerospace Laboratory, Tokyo 
(Japan)); Tamura, H.; Sakamoto, H.; Sasaki, M. National 
Aerospace Lab., Chofu, Tokyo (Japan). Sep 1991. 22p. (in Japan- 
ese). Order Number DE93716249. Source: OSTI; NTIS. 

Studies are in progress aiming at developing a first-stage engine 
for a space transporting airframe that uses hydrocarbon fuel which 
is more advantageous than liquid hydrogen in terms of spacific im- 
pulse, cost, and handling. This paper describes a combustion test 
using a subscale combustor to investigate combustion characteris- 
tics of fuelrich prebumers using oxygen and methane as 
propellants. Three types of preburners with coaxial propellant injec- 
tors were fabricated. Using oxygen and gaseous methane at room 
temperature as propeliants, the test was conducted at combustion 
pressures ranging from 6.7 Mpa to 11.9 Mpa and a mixing ratio 
ranged from 0.16 to 0.42. The combustion characteristics were 
evaluated using combustion gas temperature efficiency, 7 T,, and 
characteristic velocity, n C*. Knowledge was obtained from com- 
paring the experimental values with the theoretical values that n T; 
and 7 C* are governed mainly by the mixing ratio and the combus- 
tion pressure and that these efficiencies can be arranged 
systematically by inducing a corrected mixing ratio that has taken 


the combustion pressure into consideration. 25 refs., 31 figs., 3 
tabs. 


33922 (NAL-TR-1130) Sealing characteristics of a carbon 
segmented circumferential seal for a liquid oxygen turbop- 
ump. Oike, M. (National Aerospace Laboratory, Tokyo (Japan)); 
Watanabe, Y.; Kikuchi, M.; Nosaka, M. National Aerospace Lab., 
Chofu, Tokyo (Japan ). Nov 1991. 16p. (in Japanese). Order Num- 
ber DE93716251. Source: OSTI; NTIS. 

A liquid oxygen turbopump (OTP) with its turbine driven by fuel 
enriched gas prevents explosion of liquid oxygen and driving gas 
mixture by disposiong a helium purge seal between the turbine and 
the pump. With an intention to develop a seal to be incorporated in 
an OTP for the H-2 rocket engine under development, this paper 
describes an experiment on a carbon segmented circumferential 
seal with the Rayleigh steps carried out under an OTP-simulated 
condition. As a result, the following Knowledge was obtained on its 
sealing characteristics. The sealing characteristics depend strongly 
upon effect of the Rayleigh steps anticipated from a numerical 
model. The effect is affected largely by runner seal face deforma- 
tion. Therefore, consigerations should be given on a seal face 
contact model that takes the runner deformation into account. 
Progress of seal wear has a strong correlation with changes in 
static and dynamic sealing characteristics. 10 refs., 24 figs., 2 tabs. 


33923 (NAL-TR-1131) ee study a high- 
speed LH, pump for rockets. 3rd Report.: Fluid dynamic 

. Yamada, H. (National Aerospace , Tokyo 
(Japan)); Watanabe, Y.; Hirata, K. National Aerospace Lab., Chofu, 
Tokyo (Japan). Nov 1991. 10p. (in Japanese). Order Number 
DE93716252. Source: OSTI; NTIS. 

The previous report on the subject reported characteristics of a 
prototype small liquid hydrogen pumptabricated to obtain tech- 
nologibal information on the pump required in upper-stage rockets. 
This paper describes the overall and suction performance of the 
pump as identified from series of test using liquid nitrogen and liq- 
uid oxygen. The performance and efficiency of the liquid hydrogen 
pump were found nearly as expected. A procedure was used that 
expresses acurately the vane shapes and facilitates the pump han- 
dling when the procedure in given only four points of inlet angles 
and outlet angles in the hub and the shroud. This procedure was 
found effective in computing the performance of the tested pump. 
The outlet guide vane showed reduced performance under a high- 
speed rotation, but the performance could be improved by a few 
more percents if a structural modification is given on the outlet 
guide vane. The pump showed good suction performance in a suc- 
tion test that used liquid hydrogen. The pump raised the liquid 
hydrogen pressure in a saturated vapor pressure condition with 
very little performance reduction even under a high rotation speed 
of 50,000 rpm. 8 refs., 15 figs., 3 tabs. 
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33924 Rotary steam expansion engine. Proglyada, L.P. To 
Tselevoi Nauchno-Tekhnichesky Kooperativ Stimer (USSR). 17 
May 1992. Filed date 16 Nov 1990. Canada Patent patent applica- 
tion 2030193. 23p. Source: Micromedia Ltd., Technical Information 
Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $6.00 CAN; MF $4.00 CAN. 

A rotary steam expansion engine has a spherical rotor formed by 
a diaphragm in the form of a disc-shaped partition mounted for ro- 
tation about the center of a spherical interior space of the engine 
casing and defining a pair of mutually isolated compartments. A 
pair of vanes is pivotally connected to the diaphragm on either side 
of the diaphragm in two mutually perpendicular diametrical planes 
and defines, with the diaphragm and inner surface of the casing, 
sealed variable-capacity working chambers. Each vane is rigidly 
secured to a respective power takeoff shaft. The shaft axes extend 
at an angle with respect to each other and intersect each other at 
the center of the spherical interior space. Two volumetric metering 
devices are provided, each having an inlet communicating with the 
line for a metered supply of fluid and an outlet communicating with 
a respective compartment of the rotary machine in a zone where 
working chambers of this compartment are of minumum capacity. 
The engine of the invention overcomes disadv es associated 


with known rotary steam expansion engines and has a high power- 
to-weight ratio for effective application as a vehicle engine. Speed 
control is carried out by the volumetric metering of fluid, thereby 
avoiding problems associated with speed control by throttling. 2 
figs. 


3303 Electric-Powered Systems 
Refer also to citation(s) 33683, 33684, 33687, 33935 


33925 (CONF-881162-5) A sodium-sultur battery for the 
ETX-ll propulsion system. Altmejd, M. (Powerplex Technologies, 
Inc., Downsview, ON (Canada)); Dzieciuch, M. Ford Motor Co., 
Dearborn, Mi (United States). [1988]. 9p. Sponsored by USDOE, 
Washington, DC (United States); National Research Council of 
Canada, Ottawa, ON (Canada); Department of Energy, Mines and 
Resources, Ottawa, ON (Canada). DOE Contract AC07- 
85NV10418. From 9. electric vehicle symposium; Toronto 
(Canada); 13-16 Nov 1988. Order Number DE92041006. Source: 
OSTI; NTIS; GPO Dep. 

A Canadian built 52 kWh sodium-sulphur battery is being inte- 
grated with the ETX-il powertrain. The propulsion system thus 
formed is being installed in a Ford Aerostar compact-size van for 
test and development purposes. The selection and design of the 
traction battery, as an integra! part of the propulsion system, will be 
outlined in this paper along with the projected performance of the 
test bed vehicle under both highway and urban driving conditions. 
The results of a battery optimization study will also be discussed. 
Braking energy recovery (regeneration) is an important part of the 
ETX-Il system capability and needs to be carefully managed when 
used with sodium-sulphur batteries. This will be discussed to show 
its effect on the system performance. 


33926 (CONF-881162-6) State of development of sodium 
sulphur traction batteries at ABB and Powerplex. Fischer, W. 
(ABB Asea Brown Boveri, Heidelberg (Germany)); Shiota, T. Ford 
Motor Co., Dearborn, MI (United States). [1988]. 11p. Sponsored 
by USDOE, Washington, DC (United States); National Research 
Council of Canada, Ottawa, ON (Canada); Department of Energy, 
Mines and Resources, Ottawa, ON (Canada); Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany). DOE Contract 
AC07-85NV10418. From 9. electric vehicle symposium; Toronto 
(Canada); 13-16 Nov 1988. Order Number DE92041005. Source: 
OSTI; NTIS; GPO Dep. 

Two categories of NaS traction batteries will be discussed: the 
present battery of Asea Brown Boveri and Powerplex and potential 
future NaS traction batteries. A large number of our present 24 
kWh - 35 kw battery has been subjected to bench and on-vehicle 
performance tests. Test results will be presented. Future battery 
types to be volume produced in the early 1990's are discussed 
with regard to energy, power and shape for special applications 
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such a passenger car and van propulsion. Examples for those bat- 
teries will be given and projected performance characteristiques 
will be discussed. 


33927 (CONF-911094—) S/EV 91: Soler and electric vehicle 
symposium, car and trade show: Pr . Northeast Sus- 
tainable Energy Association, Greenfield, MA (United States). 
[1991]. 216p. Sponsored by USDOE, Washington, DC (United 
States). From 3. annual solar and electric vehicle symposium, car 
and trade show; Boxborough, MA (United States); 25-26 Oct 1991. 
Order Number DE92019890. Source: OSTI; NTIS; GPO Dep. 

These proceedings cover the fundamentals of electric vehicles. 
Papers on the design, testing and performance of the power sup- 
plies, drive trains, and bodies of solar and non-solar powered 
electric vehicles are presented. Results from demonstrations and 
races are described. Public policy on the economics and environ- 
mental impacts of using electric powered vehicles is also 
presented. 


33928 (DOE/NV/10366-21) Dual-Shaft Electric Propulsion 
(DSEP) Technology Development Program: Final technical 
report. EG and G Idaho, Inc., Idaho Falls, ID (United States); US- 
DOE Idaho Field Office, Idaho Falls, ID (United States). Aug 1992. 
466p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO7-84NV10366. Order Number DE92040189. 
Source: OSTI; NTIS; GPO Dep. 

The background, progress, and current state of the DOE- 
sponsored Advanced Dual-Shaft Electric Propulsion Technology 
Development are presented. Three electric-drive vehicles were 
build as conversions of a commercial gasoline-powered van, using 
program-designed components and systems as required. The 
vehicles were tested primarily on dynamometer or test tract. Com- 
ponent and system testing represented a major portion of the 
development effort. Test data are summarized in this report, and an 
Appendix contains the final component design specifications. This 
major programmatic concerns were the traction battery, the battery 
management system, the dc-to-ac inverter, the drive motor, the 
transaxle and its ancillary equipment, and the vehicle controller. 
Additional effort was devoted to vehicle-related equipment: gear 
selector, power steering, power brakes, accelerator, dashboard in- 
strumentation, and heater. Design, development, and test activities 
are reported for each of these items, together with an appraisal 
(lessons learned) and recommendations for possible further work. 
Other programmatic results include a Cost and Commercialization 
Analysis, a Reliability and Hazards Analysis Study, Technical 
Recommendations for Next-Generation Development, and an as- 
sessment of overall program efforts. 


33929 (ETDE-mf-93702119) Tests on the long-term behav- 
jour of emissions from motor vehicles with catalytic 
converters. Umweltplanung, Arbeits- und Umweltschutz. Schriften- 
reihe der Hessischen Landesanstalt fuer Umwelt. Hoene, |.; 
Krowas, J.; Weyrauther, G. Hessische Landesanstalt fuer Umwelt, 
Wiesbaden (Germany); Technischer Ueberwachungsverein Rhein- 
land (TUeV), Mainz (Germany). Niederlassung Mainz. Apr 1990 
69p. (In German). Order Number DE93702119. Source: OSTI; 
NTIS (US Sales Only). 

On behalf of the 'Hessische Landesanstalt fuer Umwelt’ (environ- 
mental agency of the Land of Hesse), the long-term behavior of 
motor vehicles equipped with catalytic converters for exhaust purifi- 
cation was studied (91 cars, 45 VW busses, 8 measurement 
series). The concentrations behind the catalytic converter of cabon 
monoxide, hydrocarbons and nitrogen monoxide were determined 
in the following load states; idling, increased idling and 7 kW out- 
put at 50 knvh. The descriptions of the test vehicles are followed 
by equipment, and further tests (conversion degrees, US-Test-75). 
The measuring results of performance/consumption and emission 
values were evaluated. Overall it was found that the computer- 
controlled catalytic converter is excellently suited to convert the 
above pollutants, whereby, however, catalyst ageing leads to 
increased NO concentrations after approximately 100,000 km run- 
ning. (HW). 
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Refer also to citation(s) 33927 
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33930 (NAL-TR-1133) Evaluation of acoustic impedance 
models for a . Watanabe, M. (National 
Aerospace Laboratory, Tokyo (Japan)). National Aerospace Lab., 
Chofu, Tokyo (Japan). Dec 1991. 35p. (in Japanese). Order Num- 
ber DE93716253. Source: OSTI; NTIS. 

As for construction of perforated plate honeycomb sound- 
absorbing liners widely used to line aircraft engine ducts, several 
semi-empirical equations for prediction of acoustic impedance of 
perforated plates (acoustic impedance models) have been 
proposed. The paper outlines a methed for calculating sound atten- 
uation in two-dimensional sound-absorbing ducts using models. It 
also outlines a method for measuring an effect of sound attenuation 
in sound-absorbing ducts using flow duct facilities. From compara- 
tive studies of the results between calculation of sound attenuation 
in sound absorbing ducts using the models and measurement 
using the facilities, it is concluded that the model proposed by Hei- 
delberg and Rice in 1980 is nost appropriate for practical prediction 
of acoustic impedance of the perforated plates. In addition, the 
paper indicates such a point as orifice velocity required for the pre- 
diction can be found more reasonably based on the RMS method 
than based on the OA method. 29 refs., 15 figs., 1 tab. 


33931 (SP-16, pp. 41-49) ca ps of a 2D alrfoll motion 
flying In-proximity-to a wavy-wall surface 

method. Ando, S. (Nagoya University, Nagoya (Japan); Sakai, T.; 
Nitta, K. National Aerospace Lab., Chofu, Tokyo (Japan). Dec 
1991. (In Japanese). in Special publication of National Aerospace 
Laboratory.: Proceedings of the 9th NAL s jum on aircraft 
computational aerodynamics. 354p. Order Number DE93716195. 
Source: OSTI; NTIS. 

Although aerodynamic characteristics and an analysis of thin air- 
foil which flies over and in-proximity-to a wavy-wall surface such as 
WIG (Wing-in-Ground Effect Vehicle) are important, this problem 
has hardly been addressed up to now. This paper analyzed the 
motion of thin airfoil flying over and in-proximity-to a wavy-wall sur- 
face in an incompressible flow as an application problem of the 
lifting surface theory developed previously. The infinite integral on 
the wavy-wall surface was finished at a finite area and it was con- 
firmed that the area was sufficient for 10 times chord length. It was 
also found that this problem could be solved by using the finite dif- 
ference method. Both results agreed well each other. The following 
two examples were shown: the forced oscillation problem which 
evaluated the degree of wing oscillation and the sea worthiness 
which evaluated the riding quality of WIG. The former was sensible 
to w,(natural angular frequency at wing travel) and insensible to wa 
(natural angular frequency at wing rotation): but there was espe- 
cially no severe phenomenon for the latter. 4 refs., 5 figs., 5 tabs. 


33932 (SP-16, pp. 51-57) Analysis of a 2-D airfoil motion 
flying In-proximity-to a wavy-wall surface.: Finite difference 
method. Nitta, K. (Nagoya University, Nagoya (Japan)); Ando, S.; 
Sakai, T. National Aerospace Lab., Chofu, Tokyo (Japan). Dec 
1991. (In Japanese). In Special publication of National Aerospace 
Laboratory.: Proceedings of the 9th NAL s jum on aircraft 
computational aerodynamics. 354p. Order Number DE93716195. 
Source: OSTI; NTIS. 

Subsequent to the previous paper in which the calculation of 
aerodynamic characteristics and the analysis of motion of thin air- 
foil flying over a wavy-wall surface were carried out based on the 
lifting surface theory, this paper carried out the analysis by using 
the LTRAN2 modified version which is a code of the finite differ- 
ence method. As a preliminary step, the flat plate airfoil with attack 
angle which flies over a flat wall surface was calculated to check 
the coding, but since this calculation is impossible for the free flow 
Mach number M=0, M=0.3 was used. Then, the calculation 
aerodynamic characteristics and the analyses of motion 
ing over a wavy-wall surface, were executed. As a 
calculation agreed well with that executed by using the 
face, although M=0.3 was used in this method and M=0 


ee 
result, 
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was 


33 ADVANCED Oe SYSTEMS 
3308 Alternative Fuels 


in the lifting surface method. The calculation time by this method 
required about 3 times. But this method has the possibility to ex- 
pand to the high subsonic area with the same program, and further 
has the merit to enable the pursuit of the whole time history when 
moved the airfoil. 6 refs., 7 figs., 1 tab. 


3307 Emission Control 
Refer also to citation(s) 33897, 34623 


33933 (ETDE-mf-93702120) Unregulated motor vehicle 
exhaust gas components. Vokswagenwerk AG, Wolfsburg (Ger- 
many). Abt. Forschung und Entwicklung. 1988 128p. (in German). 
Order Number DES3702120. Source: OSTI; NTIS (US Sales ne 
The volume contains an overall presentation and assessment of 
the results of studies conducted by the Volkswagen company over 
the past 3 years in the field of legally unregulated motor vehicle 
exhaust gas components. Substantiated with numerous illustra- 
tions, it provides information on the following points: Generation of 
motor vehicle exhaust gases (chemistry of the internal combustion 


development of methods for sample trearment and analysis (mea- 
suring principles, applied analytical procedures); test vehicles and 
messuring program (test vehicle characteristics, exhaust gas emis- 


sion tests); results of the standard measuring program (measuring 
accuracy, emission results of regulated and unregulated exhaust 

components, of particulates, emission behaviour 
of vehicles under mileage accumulation); results of the special 


measuring program (diesel engine vehicles with particulate traps, 
gasoline engine vehicles run on alternative fuels); calculation of 
ambient concentrations (dispersion models, scenarios used to eval- 
uate air quality situations); evaluation of ambient concentrations 
(limit values, comparison between calculated ambient concentra- 
tions and effect threshold values). (HW,). 


33934 (ETDE-mf-93702451) Situation of the exhaust- 
emission of commercial vehicles with a Diesel-engine and a 
maximum permitted weight of more than 3500 kg in the FR of 

in the considered year 1986, phase |. Final report. 
Holtei, H. Rheinisch-Westfaelischer Technischer Ueberwachungs- 
Verein e.V., Essen (Germany). Pruefstelle fuer die Abgase von 
Kraftfahrzeugen; Umweltbundesamt, Berlin (Germany). Jun 1989 
136p. (in German). Contract UFOPLAN 10405151/01. Order Num- 
ber DE93702451. Source: OSTI; NTIS (US Sales Only). 

Aim of the investigation, phase |, was: Determination of the for 
the total investigation needed representative selection vehicles (en- 
gines) and the ascertainment of the vehicle specific data, which 
are needed for the calculation of the exhaust emission of the vehi- 
cles with values out of the engine-performance-graph. Statement of 
the traffic specific data, which are needed for calculation of envi- 
ronmental pollution by roadway traffic with commercial vehicles, as 
far as suitable informations are available. With help of the stock 
structure the population of the commercial vehicles, which must be 
taken into consideration, and its distribution on the traffic kinds, 
professional goods traffic, work traffic, were investigated. For the 
selection of the representative vehicle types beside the stock also 
engine- and traffic - specific points were taken into consideration. 
To take the traffic specific influence on the exhaust emission into 
consideration, the effects of transport and driving of the montioned 
traffic kinds were investigated, also the operation with 
trailers was included. At last the question of suitable driving cycles 
or velocity distributions was treated shortly. (orig.) With 13 refs., 31 
tabs., 1 annex. 


3308 Alternative Fuels 
Refer also to citation(s) 32821, 33402, 33896 


33935 (CONF-920695—) 1992 Windsor workshop on alter- 
native fuels: Proceedings. mt of Energy, Mines and 
Resources, Ottawa, ON (Canada); USDOE, Washington, DC 
(United States); Ontario Ministry of Energy, Toronto, ON (Canada). 
[1992]. 625p. Sponsored by USDOE, Washington, DC (United 
States). From 1992 Windsor workshop on alternative fuels; Toronto 
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(Canada); 15-17 Jun 1992. Order Number DE938000464. Source: 
OSTI; NTIS; GPO Dep. 

The Canada Centre for Mineral and Energy Technology (CAN- 
MET), the US Department of Energy (DOE) and the Ontario 
Ministry of Energy, teamed up once again to sponsor the ninth 
Windsor Workshop on Alternative Transportation Fuels. The 1992 
workshop attracted 270 participants from 8 countries including, 
France, Japan, Sweden, Switzerland, The Netherlands, The United 
Kingdom, The United States and Canada; continuing to indicate 
the growing awareness and importance of alternative transportation 
fuels in the world marketplace. Following in the footsteps of its pre- 
decessors, the 1992 workshop maintained its established approach 
to encourage an informal exchange of information among its partic- 
ipants, which include engine and vehicle manufacturers, fuel 
suppliers, public and private research organizations, and academic 
and regulatory bodies. In keeping with this informal theme, many of 
the papers presented in these proceedings are not in text format. 
After each paper a brief summary of the question and answer pe- 
riod is appended, which should serve as a reminder of some of 
their more salient. points. Individual reports are processed sepa- 
rately. 
33936 (NREL/TP-420-4892) Evaluation of aftermarket fuel 
delivery systems for natural gas and LPG vehicles. Willson, B. 
(Colorado State Univ., Fort Collins, CO (United States)). National 
Renewable Energy Lab., Golden, CO (United States); Colorado 
State Univ., Fort Collins, CO (United States). Sep 1992. 70p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-83CH10093. Order Number DE92016434. Source: 
OSTI; NTIS; GPO Dep. 

This study was designed to evaluate the effectiveness of after- 
market fuel delivery systems for vehicles fueled by compressed 
natural gas (CNG) and liquefied petroleum gas (LPG). Most of the 
CNG and LPG vehicles studied were converted to the alternative 
fuel after purchase. There are wide variations in the quality of the 
conversion hardware and the installation. This leads to questions 
about the overall quality of the converted vehicles, in terms of 
emissions, safety, and performance. There is a considerable body 
of emissions data for converted light-duty vehicles, and a smaller 
amount for medium- and heavy-duty vehicles. However, very few 
of these data involve real world conditions, and there is growing 
concern about in-use emissions. This report also attempts to as- 
sess factors that could allow in-use emissions to vary from the 
“best-case” results normally reported. The study also addresses is- 
sues of fuel supply, fuel composition, performance, safety, and 
warranty waivers. The report is based on an extensive literature 
and product survey and on the author's experience with fuel deliv- 
ery systems for light-duty vehicles. 
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33937 (CONF-9010247-, pp. 4, Paper 3) The future of de- 
fense and technology. Teller, E. (Lawrence Livermore National 
Lab., CA (United States)). Lawrence Livermore National Lab., CA 
(United States). Center for Technical Studies on Security, Energy, 
and Arms Control. [1990]. From The role of nuclear weapons in the 
year 2000; San Ramon, CA (United States); 22-24 Oct 1990. In 
The role of nuclear weapons in the year 2000. 169p. Order Num- 
ber DE92000527. Source: OSTI; NTIS. 

Report Number UCRL-JC-105925; CTS-11-90. 

In the decade when the contribution of high technology to mili- 
tary affairs seemed to be the big bang, a bad mistake was made 
by not looking into the possibilities of defense. It was a mistake 
that was not fatal because it was recognized in time. The author 
thinks that the natural development now favors defense because of 
the possibility of improvements in electronics, sensors, miniaturiza- 
tion, and computers. But at the time defense becomes possible, 
one should not forget about the possibilities connected with nuclear 
weapons. One should not repeat the mistake of forgetting about 
defense by also forgetting, in the new phase, about the methods of 
attack, because one can never be understood in a satisfactory way 
without understanding the other. The author wants to make this 
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quite concrete in two ways. He describes three lines of research, 
that, to his mind, will be important: (1) nuclear weapons safety; (2) 
x-ray laser; and (3) small explosions, that is applying the methods 
used to understand big explosions to small explosions - if this art is 
mastered, one of the con will be more opportunities for 
pure research. The general things that he wanted to mention here 
are peace by defense, peace by openness and cooperation, based 
on the endeavor that all sides should profit by the cooperation and 
that one does not apply a rigid calculus as to who profits more. 


33938 (CONF-9010247—, pp. 3, Paper 4) Minimum deter- 
rence. Rathjens, G. (Massachusetts Inst. of Tech., Cambridge 
(United States)). Lawrence Livermore National Lab., CA (United 
States). Center for Technical Studies on Security, Energy, and 
Arms Control. [1990]. From The role of nuclear weapons in the 
year 2000; San Ramon, CA (United States); 22-24 Oct 1990. In 
The role of nuclear weapons in the year 2000. 169p. Order Num- 
ber DE92000527. Source: OSTI; NTIS. 

CTS-13-90. 

The author thinks that we face the greatest opportunity since 
1946 to restructure the world order, to get us out of the box of the 
Cold War. Hanging on to military capabilities, which were 
developed during that period and predicated essentially on a con- 
tinuation of a bipolar world, it seems to be unwise in that our 
caution may contribute to a delay in the realization of a better world 
order. So, his conclusion, given where we are now, is that we do 
not need any nuclear deterrent against anyone. Maybe Israel does, 
maybe one to two other countries might, but we do not. Things 
might change over a period of a few years. Iraq or others could de- 
velop nuclear weapons and a means of their delivery that we might 
believe would threaten our interests. Perhaps we would then want 
a few weapons - and note, that the author has in mind numbers 
much smaller than his Kyoto-level residual forces, for he does not 
have in mind here a resurgence of the bipolar Soviet-American 
confrontation. If we had given up all of our nuclear weapons, we 
would then have to face having to create new ones. If we think this 
likely, it might be better to hold on to a few, for starting anew 
would not be without disruptive effects on our own society and the 
world community. This would not be a bad choice, but, for reasons 
given earlier, the author would favor going to zero quickly, and 
then facing the need for reversing the process later, if need be. 


33939 (CONF-9010247-, pp. 9, Paper 5) Nuclear weapons 
in a changing world. Carnesale, A. (Harvard Univ., Boston, MA 
(United States)). Lawrence Livermore National Lab., CA (United 
States). Center for Technical Studies on Security, Energy, and 
Arms Control. [1990]. From The role of nuclear weapons in the 
year 2000; San Ramon, CA (United States); 22-24 Oct 1990. In 
The role of nuclear weapons in the year 2000. 169p. Order Num- 
ber DE92000527. Source: OSTI; NTIS. 

Report Number CTS-10-90. 

This discussion is a little different than some of the others pre- 
sented at this workshop on The Role of the Nuclear Weapons in 
the Year 2000. It is not as focused, and it raises a number of is- 
sues and questions. The author does not have the foggiest notion 
as to their resolution. The structure of this discussion is based on 
the following three questions: What about the world of nuclear 
weapons in the year 2000, will it be roughly the same as today? 
(Do not take the year 2000 too literally.); What about the world of 
nuclear weapons in the year 2000, will it be importantly different 
than today? What are the challenges to be met in preparing fore 
the world of nuclear weapons in the year 2000? The short forms of 
these three questions are: What will be the same? What will be 
different? and So what? For each of these the author offers a se- 
ries of propositions. 


33940 (CONF-9010247-, pp. 3, Paper 7) Remarks about 
minimum deterrence. York, H.F. (Univ. of California, San Diego 
(United States)). Lawrence Livermore National Lab., CA (United 
States). Center for Technical Studies on Security, Energy, and 
Arms Control. [1990]. From The role of nuclear weapons in the 
year 2000; San Ramon, CA (United States); 22-24 Oct 1990. In 
The role of nuclear weapons in the year 2000. 169p. Order Num- 
ber DE92000527. Source: OSTI; NTIS. 
Report Number CTS-12-90. 





Minimum deterrence is minimal in two different senses: one in 
terms of its goals and the other in terms of if means. In terms of 
goals, the purpose is to deter the use of nuclear weapons by 
someone else and not something broader than that. And in terms 
of means, minimum deterrence involves very small numbers. Mini- 
mum deterrence necessarily involves plans for the use of these 
weapons against the potential enemy's most precious targets, 
which is another one of the euphemisms that is always used when 
talking about nuclear weapons. A clearer translation of this notion 
of most precious targets is cities, which of course raises major 
moral issues that are discussed. The notion of minimum deterrence 
is entirely consistent with the idea of no first-use. Whether it is con- 
sistent with extended deterrence depends on what is meant by 
extended deterrence. The notion of minimum deterrence is obvi- 
ously not consistent with the idea of using nuclear weapons in the 
event someone else commits a major non-nuclear act, but it is not 
necessarily inconsistent with the notion that one might provide 
some kind of a nuclear umbrella to a particular ally or group of al- 
lies - against a nuclear attack and only against a nuclear attack 
against them. Like mutual-assured destruction, minimum deter- 
rence is not an objective that is intrinsically desirable, it is simply 
the best of what is practically obtainable from a bad set of possibil- 
ities. Supporting it is a recognition of the fact that nuclear 
weapons, and the terrible threats that inhere in them, simply can- 
not be eliminated from the world. 


33941 (CONF-9010247-, pp. 17, Paper 10) The role of nu- 
clear weapons in the year 2000: Summary of the workshop 
proceedings. Francis, S. (Massachusetts Inst. of Tech., Cam- 
bridge (United States)). Lawrence Livermore National Lab., CA 
(United States). Center for Technical Studies on Security, Energy, 
and Arms Control. [1990]. From The role of nuclear weapons in the 
year 2000; San Ramon, CA (United States); 22-24 Oct 1990. In 
The role = ag ane gee! gla 169p. Order Num- 
ber DE92000527. Source: OSTI; NTIS. 

Report Number UCRL-JC-106361; cTS-1 8-90. 

At a fundamental level, Workshop partic ipants struggled with the 
quinn f Sa ects 4 ie maaan ete ae 
models are in the post-Cold War era. Do the political changes that 
we are witnessing suggest quantitative changes in our actions and 
policies? Does nuclear deterrence between the US and the Soviet 
Union simply require fewer numbers of nuclear weapons to reflect 
the diminished threat? Or does the nature of the change require 
qualitative responses, perhaps a whole new way of thinking and 
deeper reductions in nuclear weapons? The questions and chal- 
lenges posed with regard to nuclear weapons must be squarely 
placed and understood in their political context. Numbers, force 
posture, strategy - all of these have an important influence on the 
structure of political relationships. But the character and structure 
of future nuclear forces will also be shaped by these same political 
relationships. The question now is how to adapt the nuclear forces 
to reflect these realities. 


33942 (CONF-9010247-—, pp. 8, Paper 12) A shift to passive 
deterrence?. Garrity, P.J. (Los Alamos National Lab., NM (United 
States)). Lawrence Livermore National Lab., CA (United States). 
Center for Technical Studies on Security, Energy, and Arms Con- 
trol. [1990]. From The role of nuclear weapons in the year 2000; 
San Ramon, CA (United States); 22-24 Oct 1990. In The role of 
nuclear weapons in the year 2000. 169p. Order Number 
DE92000527. Source: OSTI; NTIS. 

Report Number CTS-21-90. 

The author's thesis can be summarized in two parts: first, begin- 
ning the late 1940s and early 1950s, the two dominant powers in 
the international system, the US and the Soviet Union, deliberately 
placed nuclear weapons at the center of their respective national 
security policies and military strategies. These two first-tier powers, 
rightly or wrongly, believed: that nuclear weapons represented a 
positive instrument to be utilized in the East-West competition; that 
nuclear weapons could provide critical leverage both in a political 
and a military sense over their opponent; that nuclear weapons 
could in some way decide the course and outcome of the Cold 
War. The US and the Soviet Union both adopted what may be 
called active deterrence policies on the assumption that nuclear 
weapons could do something positive for them. As a consequence, 
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given the dominant position of these two powers in the interna- 
tional system, lesser powers like Britain, France, Germany, China, 
and Japan were forced in one way or another to conform their own 
national interests and policies to the nuclearized US-Soviet compe- 
tition - even when these lesser powers were not themselves 
persuaded by the case for the active or instrumental use of nuclear 
weapons. The second part of his thesis is that in all likelihood we 
have passed a threshold beyond which an active approach to 
nuclear weapons is no longer politically enable or strategically de- 
sirable. The trends away from active deterrence have actually been 
observable for some time. 


33943 (CONF-9010247-, pp. 8, Paper 14) impact of a re- 
duced nuclear weapons stockpile on strategic stability. 
Chrzanowski, P. (Lawrence Livermore National Lab., CA (United 
States)). Lawrence Livermore National Lab., CA (United States). 
Center for Technical Studies on Security, Energy, and Arms Con- 
trol. [1990]. From The role of nuclear we in the year 2000; 
San Ramon, CA (United States); 22-24 Oct 1990. In The role of 
nuclear weapons in the year 2000. 1169p. Order Number 
DE92000527. Source: OSTI; NTIS. 

Report Number UCRL-JC-106901; CTS-24-90. 

The author was asked to talk about the impact of a reduced nu- 
clear weapons stockpile on strategic stability and he starts his 
presentation with a brief discussion of a methodology that has been 
used to study strategic stability issues. There has been sort of a 
cottage industry in the analyses of these issues using what are ba- 
sically strategic-force exchange models. These models are used to 
simulate (in a very crude sense) a massive nuclear exchange in 
which one side attacks and the other side retaliates. There has 
been a resurgence of interest in these models with the onset of the 
Strategic Defense Initiative (SDI) program. Researchers have been 
looking at issues conceming the stability of the transition period, 
during which some defenses have been deployed and during 
which deterrence and war-fighting capability rely partly on defense 
and partly on offense. Also, more recently, with interest in the 
Strategic Arms Reduction Treaty (START) and force reductions be- 
yond START, the same calculation engines have been used to 
examine the impact of reduced forces on strategic stability. For 
both the SDI and the START reduction cases, exchange models 
are able to address only a rather narrow class of strategic stability 
issues. There are many broader stability questions that are unre- 
lated to nuclear weapons or that relate to nuclear weapons but are 
not addressed by the caiculational tools discussed here. 


33944 (CONF-9010247-, pp. 3, Paper 16) Some Soviet 
views on strategic stability. Prilutsky, O. (Space Research Inst., 
Moscow (Russian Federation)). Lawrence Livermore National Lab., 
CA (United States). Center for Technical Studies on Security, En- 
ergy, and Arms Control. [1990]. From The role of nuclear weapons 
in the year 2000; San Ramon, CA (United States); 22-24 Oct 1990. 
In The role of nuclear weapons in the year 2000. 169p. Order 
Number DE92000527. Source: OSTI; NTIS. 

Report Number CTS-25-90. 

The Soviet views about the future of nuclear weapons in the 
year 2000 can be divided into three groups and classification is 
very simple. The first group advocates old principles and old levels 
- that is the post-Strategic Arms Reduction Treaty 1 (START-1) lev- 
els. These views are not very popular because of the changes in 
both the US and Soviet political situations, but nevertheless there 
are some arguments for them. First, as others have pointed out at 
this Workshop, the process of preparing new nuclear arms control 
agreements is very slow. Second, there is the problem of possible 
ballistic missile defense. The views of the second group can be 
characterized by old principles (that is nuclear deterrence) and new 
levels. This is now the most popular viewpoint in academic circles 
studying these problems and in the open talks between some mili- 
tary experts and representatives from the military industry. In our 
academic circles, the problems connected with the possible recon- 
ee eee 

the verification of the new composition. The views of the third group 
can be characterized by new principles and new levels. These are 
the least popular views and there are few studies to support them. 
We are not yet ready to change the nuclear deterrence principle to 
a different principle based on collective security because, in fact, 
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what helps to establish collective security in different parts of the 
world, for example in Western Europe, is mainly the interdepen- 
dence of societies. We are not now at the stage to be 
interdependent on the West, but we are moving in that direction. 


33945 (CONF-9010247—, pp. 6, Paper 17) Deterrence in the 
1990's: What can the past tell us?. Bundy, M. Lawrence Liver- 
more National Lab., CA (United States). Center for Technical 
Studies on Security, Energy, and Arms Control. [1990]. From The 
role of nuclear weapons in the year 2000; San Ramon, CA (United 
States); 22-24 Oct 1990. In The role of nuclear weapons in the year 
2000. 169p. Order Number DE92000527. Source: OSTI; NTIS. 

Report Number CTS-26-90. 

The author was asked to discuss how the overall current situa- 
tion looks from the point of view of history. What the author wants 
to do is pick out half a dozen general propositions that seem to be 
present in the historical record. Beginning near the end of the his- 
tory with what appears to be the end of the Cold War, the author 
thinks that this political change - not finished, not at all necessarily 
irreversible - is genuinely the largest single international political 
event since the beginning of the Cold War. We need to take into 
account its magnitude, and we need to consider every nuclear de- 
terrence issue in terms of what it means to think about it in this 
new light. A second and quite different general proposition that the 
author suggests is that, when one looks back at the whole of the 
nuclear age, what is striking is the slowing impact of technological 
change. A third phenomenon that can be seen looking back is the 
ebb and flow of fear, especially with respect to the Soviet threat. A 
fourth phenomenon that seems powerful in the historical record, 
and increasingly powerful as time goes on is the emergence and 
growth of what Tom Schelling was the first to call ‘the tradition of 
non-use.’ We have a less happy story when we turn to the capabil- 
ity of the nuclear powers to formulate and execute an effective 
policy against proliferation. Finally, the whole history of the nuclear 
shows that a necessary element in any constructive policy must be 
openness. 


(CONF-9010247-, pp. 29, Paper 19) A future target- 
ing doctrine for U.S. strategic nuclear forces. Wilkening, D. 
Lawrence Livermore National Lab., CA (United States). Center for 
Technical Studies on Security, Energy, and Arms Control. [1990]. 
From The role of nuclear weapons in the year 2000; San Ramon, 


CA (United States); 22-24 Oct 1990. 
weapons in the year 2000. 
Source: OSTI; NTIS. 

Report Number CTS-23-90. 

This paper addresses near-term changes in US nuclear targeting 
doctrine in light of the dramatic political changes that have oc- 
curred in the international arena over the past several years. Two 
assumptions run throughout this paper. First, though the Soviet 
military threat is on the wane, it will still dominate debates over tar- 
— and strategic nuclear force structure for the next 5-10 years. 

On the horizon are threats from emerging nuclear powers. Second, 

political and budgetary pressures will force the US strategic nuclear 
arsenal to shrink in the years to come. Thus, the challenge 
addressed in this paper is to construct a targeting doctrine that ac- 
counts for the changing nature of the soviet threat while minimizing 
US force requirements. The approach taken is evolutionary in that 
it starts with what is assumed to be current US targeting doctrine. 
This paper focuses on the strategy for deterring attacks by a major 
nuclear power, i.e., by the Soviet Union, though much of the dis- 
cussion can be carried over to threats from medium nuclear 
powers (e.g., China) and, to a lesser extent, small nuclear powers. 
The emphasis is on the logic of a coherent strategy for accom- 
plishing US national security objectives and less on the quantitative 
aspects of targeting doctrine - though illustrative numbers are pro- 
vided for the different types of targets and for the forces required 
to hold these targets at risk. 


In The role of nuclear 
169p. Order Number DES2000527. 


33947 (CONF-910208-) Fissile materials from nuclear arms 
reductions: A question of disposition. Sutcliffe, W.G. (ed.). 
Lawrence Livermore National Lab., CA (United States). 18 Feb 
1991. 90p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CTS-31-92). From Annual meet- 
ing of the American Association for the Advancement of Science: 
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earth science; Washington, DC (United States); 15-19 Feb 1991. 
Order Number DE92019614. Source: OSTI; NTIS; INIS; GPO Dep. 

This Session, 35T-2, of the Annual Meeting of the American As- 
sociation for the Advancement of Science (AAAS) was held on 
February 18, 1991. The papers presented during this session 
covered a variety of issues and technologies concerning the dispo- 
sition of the highly enriched uranium and plutonium salvaged from 
retired nuclear warheads. However, circumstances, including the 
amount of time available for the session, imposed limitations on 
the number and breadth of these papers. A comprehensive study 
of this topic should include a broader range of papers. This ses- 
sion included a paper on molten salt reactors designed to use 
highly enriched uranium or plutonium as fuel. Other options for the 
disposal of plutonium, such as transmutation using accelerators 
and underground vitrification using nuclear explosions, were not 
discussed during this session, but need to be considered. Individ- 
ual papers are indexed separately. 
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33948 (CONF-9010247-, pp. 8, Paper 1) U.S. nuclear 
weapons policy. May, M. (Lawrence Livermore National Lab., CA 
(United States)). Lawrence Livermore National Lab., CA (United 
States). Center for Technical Studies on Security, Energy, and 
Arms Control. [1990]. From The role of nuclear weapons in the 
year 2000; San Ramon, CA (United States); 22-24 Oct 1990. In 
The role of nuclear weapons in the year 2000. 169p. Order Num- 
ber DE92000527. Source: OSTI; NTIS. 

Report Number UCRL-JC-105480; CTS-08-90. 

Part of the task for US nuclear weapons policy is to adapt its nu- 
clear forces and the organizations managing them to the present, 
highly uncertain, but not urgently competitive situation between the 
US and the Soviet Union. Containment is no longer the appropriate 
watchword. Stabilization in the face of uncertainty, a more compii- 
cated and politically less readily communicable goal, may come 
closer. A second and more difficult part of the task is to deal with 
what may be the greatest potential source of danger to come out 
of the end of the cold war: the breakup of some of the cooperative 
institutions that managed the nuclear threat and were created by 
the cold war. These cooperative institutions, principally NATO, the 
Warsaw Pact, the US-Japan alliance, were not created specifically 
to manage the nuclear threat, nor was this management their most 
salient characteristic, but manage it they did. A third task for nu- 
clear weapons policy is that of dealing with nuclear proliferation 
under modern conditions, when the technologies needed to field 
effective nuclear weapons systems and their command and control 
apparatus are ever more widely available, and the leverage over 
some potential proliferators, which stemmed from superpower mili- 
tary support, is likely to be on the wane. In this discussion, the 
author makes some suggestions regarding these tasks. 


33949 (CONF-9010247-, pp. 5, Paper 2) Nuclear weapons 
In Europe: Some thoughts about the next 10 years. Mason, R. 
(Univ. of Sussex (United Kingdom)). Lawrence Livermore National 
Lab., CA (United States). Center for Technical Studies on Security, 
Energy, and Arms Control. [1990]. From The role of nuclear 
weapons in the year 2000; San Ramon, CA (United States); 22-24 
Oct 1990. In The role of nuclear weapons in the year 2000. 169p. 
Order Number DE92000527. Source: OSTI; NTIS. 

Report Number CTS-09-90. 

When the author was at Lawrence Livermore National Labora- 
tory, the future of US-United Kingdom cooperation in nuclear 
matters was being considered; that discussion took place in what 
one might call an overstylized scenario, at least as measured by 
today’s strategic environment. The present scenario is a good deal 
more variegated, and one in which the author thinks the only rea- 
sonably safe prediction he can offer is that there will be a nuclear 
element in European security in the year 2000. What, of course, is 
much more difficult to predict is who the actors will be and what 
their roles will be in the evolution of that nuclear element. Setting 
the scene for the future of European security must include the 
following parameters: an integrating Western Europe in which eco- 
nomic factors will assume greater import than purely military ones 





in the total security equation; a reshaping of the Western Alliance 
with the Trans-Atlantic links again having a broader security dimen- 
sion or context; the wider Mediterranean and Middle Eastern 
context, which most of us believe will increasingly bear upon Euro- 
pean security; the Soviet-American relationship and the future of 
extended deterrence in relation to British and French nuclear 
forces; the increasing divergence of any linkage - real or imagined 
- between vertical and horizontal proliferation; nuclear, chemical, 
and missile proliferation, and of regional security and 
stability in the Middle East and in Asia. Much of this discussion is 
concerned with these issues, and, in particular, is an attempt to de- 
scribe how British and French nuclear policies may evolve toward 
a more coherent contribution to European security. 


33950 (CONF-9010247—, pp. 15, Paper 8) Rethinking nu- 
clear employment policy. Sloss, L. Lawrence Livermore National 
Lab., CA (United States). Center for Technical Studies on Security, 
Energy, and Arms Control. [1990]. From The role of nuclear 
weapons in the year 2000; San Ramon, CA (United States); 22-24 
Oct 1990. In The role of nuclear weapons in the year 2000. 169p. 
Order Number DE92000527. Source: OSTI; NTIS. 

Report Number CTS-15-90. 

This paper is more about the future than the present. First the 
author examines the targeting issues that are raised when consid- 
ering substantial reductions in the nuclear weapons inventory. He 
then examines three cases: in two of these cases the US and the 
Soviet Union will have 5,000 strategic warheads in the year 2000, 
in the third case each major power will have 3,000 strategic war- 
heads in the year 2005. In all cases, there are less than 1,000 
theater nuclear weapons remaining in Europe. The author stresses 
that these are not recommendations. He shows some calculations - 
very rough calculations - in order to explore issues and put them 
out on the table, not to recommend force postures or targeting 
plans. Second, he develops a concrete example of an employment 
policy that emphasizes the targeting of projection forces. He de- 
scribes a postulated force posture, starting today and continuing 
through the year 2005, and applies these forces to targets. The ap- 
proach is similar to that followed by George Bing, Michael May, 
and John Steinbruner in the 1988 article. However, a slightly differ- 
ent perspective has been adopted. But before presenting the 
calculations some assumptions are stated and particularly assump- 
tions about deterrence - how deterrence works, and how traditional 
deterrence calculations are being altered by the recent changes in 
the world scene. 


33951 (CONF-9010247-—, pp. 8, Paper 11) Limiting U.S. pol- 
icy options to prevent nuclear weapons proliferation: The 
relevance of minimum deterrence. Gallucci, R.L. (National War 
Coll., Washington, DC (United States)). Lawrence Livermore Na- 
tional Lab., CA (United States). Center for Technical Studies on 
Security, Energy, and Arms Control. [1990]. From The role of nu- 
clear weapons in the year 2000; San Ramon, CA (United States); 
22-24 Oct 1990. In The role of nuclear weapons in the year 2000. 
169p. Order Number DE92000527. Source: OSTI; NTIS. 

Report Number CTS-17-90. 

The author discusses policy options to prevent the spread of nu- 
clear weapons. But if he were to subtitle his discussion, it would be, 
‘first decide if the game is worth the candle.’ This is said because 
there is a link between the kinds of policies that we are willing to 
entertain to prevent nuclear weapons proliferation and some of the 
arguments about the credibility of various deterrent postures that 
we have head at this Workshop and that have appeared in recent 
literature. That is, if we argue that minimum deterrence between 
superpowers would work - and indeed that we ought to be working 
toward such a posture - then we should consider the implications 
of such an argument for the position held by some scholars that 
nuclear proliferation may be both an inevitable and a positive devel- 
opment. Specifically, the implication may be that governments are 
reluctant to embrace some of the more costly and risky nonprolifer- 
ation policies precisely because they question both the plausibility 
and the desirability of preventing nuclear weapons proliferation, 
whether or not they are willing to opening express such doubts. 


33952 (CONF-9010247-, pp. 9, Paper 15) SDI 
and START constraints: Modeling phase-1 defense 


, engage- 
ments. Cunningham, C. (Lawrence Livermore National Lab., CA 


(United States)). Lawrence Livermore National Lab., CA (United 
States). Center for Technical Studies on Security, Energy, and 
Arms Control. [1990]. From The role of nuclear weapons in the 
year 2000; San Ramon, CA (United States); 22-24 Oct 1990. In 
The role of nuclear weapons in the year 2000. 169p. Order Num- 
ber DE92000527. Source: OSTI; NTIS. 

Report Number UCRL-JC-106498; CTS-19-90. 

Arms control along with treaties that impact the force structure of 
the Soviet Union will greatly affect the performance of SDi systems. 
Similarly, the US intention to pursue SDI will be a driver in arms 
control negotiations, as well it should be. indeed, the implications 
of SDI for Strategic Arms Reduction Treaty (START)-constrained 
Soviet forces are the focus of this discussion. To put this in some 
context, the author begins with the premises underlying his results: 
the US and the Soviet Union reach an arms control agreement lim- 
iting strategic forces below current levels; the US decides to 
pursue defense deployments to limit damage to the US and, even- 
tually, to provide robust protection against ballistic missile attack; 
the Soviet Union by improving its forces within the nu- 
merical bounds of the treaty. Let's say that the US and the Soviet 
Union conclude a significant START treaty, reducing Soviet forces 
and that, subsequently, the US decides to pursue a vigorous 
strategic defense deployment - deploying early generation defense 
assets. The Soviet Union then is either faced with losing its retalia- 
tory capability or responding to the presence of the defense by 
modifying a reduced force. It is not clear how these two possibili- 
ties play off each other. One would think that smaller forces would 
make the defense task easier; however, smaller forces may be 
easier to modemize - this tradeoff is the basis for his presentation. 


33953  (CONF-9010247—, pp. 9, Paper 18) Future nuclear 
weapon roles and postures in the context of an overall secu- 

ot dissuasion. Wagner, R.L. Jr. Lawrence Livermore 
National Lab., CA (United States). Center for Technical Studies on 
Security, Energy, and Arms Control. [1990]. From The role of nu- 
clear weapons in the year 2000; San Ramon, CA (United States); 
22-24 Oct 1990. In The role of nuclear weapons in the year 2000. 
169p. Order Number DE92000527. Source: OSTI; NTIS. 

Report Number CTS-22-90. 

The paper develops the idea that we now have an opportunity to 
head toward a new equilibrium for nuclear weapons (the stalemate 
of the past 20 years being the old equilibrium) that strikes a better 
risk/benefit balance for them. This opportunity is afforded by the 
reduced immediacy of the overall soviet military threat, a circum- 
stance, which if extended farther as a template for future security 
relationships, shifts the focus of our most serious security concerns 
away from immediate threats toward challenges - new or renewed 
- that might arise at some later time. This in turn suggests a possi- 
ble future strategy of reconstitution that places less emphasis on 
forces in being and more emphasis on being prepared to expand 
conventional force postures - quantitatively and qualitatively. This 
capability itself, properly structured and maintained, could help to 
dissuade potential adversaries from posing such challenges. In 
such a future, the role of nuclear weapons would also change, in 
part to include a function that contributes to dissuading potential 
adversaries’ mobilization or (re)armament. Nuclear weapons’ dis- 
suasion role, and their role in deterring war in general, would be 
affected mainly by prospectively holding at risk potential adver- 
saries’ current and future (possibly reconstituted) power-projection 
capability. In the fundamental tension associated with nuclear 
weapons, these and other benefits could then be balanced against 
a reduced risk of catastrophe to mankind. 


3502 Proliferation 
Refer also to citation(s) 33109, 33951, 34518 


33954 (CONF-9010247-, pp. 5, Paper 6) Proliferation in 
South Asia after the Kashmir crisis. Cheema, P.|. (Quaid-l-Azam 
Univ., Islamabad (Pakistan)). Lawrence Livermore National Lab., 
CA (United States). Center for Technical Studies on Security, En- 
ergy, and Arms Control. [1990]. From The role of nuclear weapons 
in the year 2000; San Ramon, CA (United States); 22-24 Oct 1990. 
in The role of nuclear weapons in the year 2000. 169p. Order 
Number DE92000527. Source: OSTI; NTIS. 
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Report Number CTS-14-90. 

Everyone already knows that, in 1974, India started nuclear pro- 
liferation in south Asia when they exploded a bomb in Rajastan 
with the help of the Canadian reactor and American heavy water. 
The Pakistanis have been reacting to that situation, which was 
somewhat similar to the one the Indians reacted to in the early 
1960s: the Sino-Chinese War in 1962, and the consequent Chi- 
nese explosion of a nuclear device in 1964. There is a certain 
amount of parallelism here in that the Pakistanis resolved that they 
would try to match the Indian accomplishments. Almost all of the 
Western writers tend to assert that Pakistan should be prevented 
from developing a nuclear weapons capability. Their assumption is 
that if Pakistan does not go nuclear - India will not go nuclear - 
which is not true. The bottom line is that India is going to go nu- 
clear. It will not only go nuclear; it will even announce that it has 
nuclear weapons capabilities in the late 1990s. If the author had to 
predict a year, he would predict 1997 - the year the Indians will be 
inducting nuclear submarines, indigenously built, into the Indian 
Navy. In fact, many of the Indians are already making some 
guarded leaks that, by the mid-90s, India will be fully equipped. All 
three Indian delivery systems will be perfected by then, and India 
will more or less come out openly - even if it does not come out 
openly, everyone will acknowledge the fact that it has the bombs 
and the delivery systems. Given the antagonism, which has been 
witnessed by the outside world and experienced by the Indians and 
Pakistanis over the last 43 years, this proliferation will continue. 


33955 (CONF-9010247-—, pp. 7, Paper 9) Nuclear prolifera- 
tion in the Middie East. Spector, L. Lawrence Livermore National 
Lab., CA (United States). Center for Technical Studies on Security, 
Energy, and Arms Control. [1990]. From The role of nuclear 
weapons in the year 2000; San Ramon, CA (United States); 22-24 
Oct 1990. In The role of nuclear weapons in the year 2000. 169p. 
Order Number DE92000527. Source: OSTI; NTIS. 

Report Number CTS-16-90. 

in some respects this may be one of the most difficult topics to 
address at this workshop on the role of Nuclear Weapons in the 
Year 2000. In the case of European affairs and American-Soviet 
relations, as we try to make predictions about security behavior 
and nuclear strategies, we know that we have already experienced 
what will be the defining event of the new era - the end of the Cold 
War. When we turn to the Middle East, however, we know that we 
are in the midst of such a defining event right now and that the re- 
sults of the Persian Gulf Crisis are likely to be extremely important 
in terms of the nuclear future of this region. Yet it is extremely diffi- 
cult to determine which of many different outcomes to that Crisis 
may emerge, so the author speculates a little, but does so with 
even more caveats than some of the other speakers. To try to 
grapple with the problem, the author focuses his remarks princi- 
pally on Israel and |raq, while recognizing that Libya and Iran are 
also interested in nuclear arming, even though they are unlikely to 
get very far until after the year 2000. The author then broadens the 
focus a bit and takes a look at some of the possible outcomes of 
the Persian Gulf Crisis. In doing so, he also examines the impor- 
tance of the nonproliferation regimes in the region, and then takes 
a look at some of the impacts of a changing US nuclear force 
structure on proliferation in the Middle East - and at the impact of 
proliferation in the Middle East on the American nuclear force. 


33956 (CONF-9010247—, pp. 8, Paper 13) A proliferation 
containment strategy. Dunn, L. Lawrence Livermore National 
Lab., CA (United States). Center for Technical Studies on Security, 
Energy, and Arms Control. [1990]. From The role of nuclear 
weapons in the year 2000; San Ramon, CA (United States); 22-24 
Oct 1990. In The role of nuclear weapons in the year 2000. 169p. 
Order Number DE92000527. Source: OSTI; NTIS. 

Report Number CTS-20-90. 

Basically, the author wishes to elaborate on five points. The first 
point is that some additional nuclear weapons proliferation is un- 
avoidable. The second point is to argue that what we need to do is 
to broaden our policy approach in this area. We need to go beyond 
traditional nuclear nonproliferation policy and adopt what could be 
called a more comprehensive proliferation containment strategy. 
The third point is that we need to focus more broadly on traditional 
efforts for preventing the spread of nuclear weapons as one of the 
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key foundations of this proliferation containment strategy. But in ad- 
dition to the traditional efforts of nonproliferation, the fourth point is 
that we need to build on that foundation by devising new measures 
to contain proliferation’s regional and global consequences. Finally, 
it seems that we need to think about how to integrate our efforts to 
contain the scope and consequences of nuclear proliferation into 
an overall approach for managing nuclear weapons beyond the 
year 2000. To sum up, the five basic points are: (1) some nuclear 
proliferation will occur; (2) we need a broader more comprehensive 
proliferation containment strategy; (3) traditional nonproliferation 
measures remain essential; but (4) we need new measures to con- 
tain the consequences; (5) we need to think about how to fit 
nonproliferation and proliferation policy into a long-term approach 
to living with nuclear weapons over the next 10, 20, or 30 years. 
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Refer also to citation(s) 33103, 34513 


33957 (BNL-46941) Challenge inspections in Arms Control 
treaties: Any lessons for strengthening NPT verification?. Al- 
lentuck, J. Brookhaven National Lab., Upton, NY (United States). 
[1992]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-9207102-57: In- 
stitute of Nuclear Materials Management (INMM) annual meeting, 
Orlando, FL (United States), 19-22 Jul 1992). Order Number 
DE92019496. Source: OSTI; NTIS; GPO Dep. 

Recent revelations of an ongoing and sophisticated nuclear 
weapons development program in Iraq have lead to suggestions 
for strengthening International Atomic Energy Agency (IAEA) safe- 
guards. Especially troubling was the realization that safeguards, as 
presently applied, could not possibly have detected such a pro- 
gram. It is clear that the inspections which have taken place in Iraq 
since the Gulf War could only have been imposed on a nation 
which had suffered a severe military defeat. It has, however, been 
argued that challenge or “challenge like” inspections already incor- 
porated in or proposed for the Treaty on Conventional Armed 
Forces in Europe (the CFE Treaty) the Chemical Weapons Con- 
vention (CWC) and the Treaty Between the United States and the 
USSR on the Reduction and Limitation of Strategic offensive Arms 
(START) might serve as models for enhanced special inspections 
in the Treaty on the Non-Proliferation of Nuclear Weapons (the 
NPT). The expectation that none of the challenge or challenge like 
inspections in the above treaties would provide a model for the 
NPT was confirmed although certain characteristics of these 
inspections do provide useful points of departure. Although the con- 
text of challenge inspections in CWC bears substantial similarity to 
the NPT, it is from the provisions for “suspect-site” and “formerly 
declared site”, challenge like inspections in START that innovative 
ideas for strengthening special inspections in NPT may be derived. 


33958 (LA-12361-MS) Non-damaging, portable radiogra- 
phy: Applications in arms control verification. Morris, R.A.; 
Butterfield, K.B.; Apt, K.E. Los Alamos National Lab., NM (United 
States). Aug 1992. 39p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE92040045. Source: OSTI; NTIS; GPO Dep. 

The state-of-the-technology necessary to perform portable radio- 

graphy in support of arms control verification is evaluated. Specific 
requirements, such as accurate measurements of the location of 
features in a treaty-limited object and the detection of deeply 
imbedded features, are defined in three scenarios. Sources, detec- 
tors, portability, mensuration, and safety are discussed in relation 
to the scenarios. Examples are given of typical radiographic sys- 
tems that would be capable of addressing the inspection problems 
associated with the three scenarios. 
33959 (UCRL-LR-110659) The control of chemical 
: A strategic analysis. Stern, J.E. Lawrence Livermore 
National Lab., CA (United States). May 1992. 385p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE92019606. Source: OSTI; NTIS; GPO 
Dep. 

Thesis submitted by J.E. Stern to Harvard University, Cam- 
bridge, Massachusetts. 





This thesis develops an analytical framework for optimal design 
of a ban on chemical weapons (CW). The thesis addresses two 
principal questions: first, could it be in the interest of individual 
states to adopt a CW ban, even if compliance by adversaries can- 
not be presupposed? Second, how compliance by adverse can 
designers of the treaty maximize incentives to accede and to na- 
tional comply, but simultaneously minimize the threat sovereignty, 
including the risk of giving up a deterrent stockpile, and the risk 
that sensitive information would be revealed during inspections? 
Three problems can plague any disarmament agreement will be so 
minimalist that although all countries may adhere to it, it will have 
little effect on international behavior. The second danger is that 
weak enforcement mechanism that the treaty will have such a al 
though nations may accede, they may not comply under conditions 
of international stress. The third danger is that the terms of the ar- 
rangement will be so onerous that few nations will agree to adopt it 
in the first place. This thesis develops a framework for thinking 
about how to strike the proper balance between these competing 
concerns. A salient characteristic of CW is the relative ease with 
which they can be produced in secret. The dissertation analyzes 
the effectiveness of inspection procedures of varying intrusiveness, 
and investigates the risks to sensitive government and industrial fa- 
cilities. The thesis concludes with an analysis of the extent to which 
a ban on a single weapon could enhance the stability of the “bal- 
ance of terror.” The author makes specific policy recommendations 
about how to set the optimal level of enforcement so that the ban is 
likely to succeed, and thus become more than a symbolic gesture. 
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Refer also to citation(s) 32924, 32953, 33476, 33477, 33478, 
33491, 33576, 33675, 33685, 33866, 33901, 34124, 34213, 34302, 
34303, 34307, 34308, 35357 


33960 (BNL-46330) Effects of high thermal neutron 
fluences on Type 6061 aluminum. Weeks, J.R. (Brookhaven Na- 
tional Lab., Upton, NY (United States)); Czajkowski, C.J.; Farrell, 
K. Brookhaven National Lab., Upton, NY (United States). [1992]. 
16p. by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-9206282—1: 16. international 
symposium on the effects of radiation on materials, Aurora, CO 
(United States), 23-25 Jun 1992). Order Number DE92040569. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The control rod drive follower tubes of the High Flux Beam 
Reactor are contructed from precipitation-hardened 6061-T6 alu- 
minum alloy and they operate in the high thermal neutron flux 
regions of the core. It is shown that large thermal neutron fluences 
up to ~4 x 10% n/cm? at 333K cause large increases in tensile 
strength and relatively modest decreases in tensile elongation 
while significantly reducing the notch impact toughness at room 
temperature. These changes are attributed to the development of a 
fine distribution of precipitates of amorphous silicon of which about 
8% is produced radiogenically. A proposed role of thermal-to-fast 
flux ratio is discussed. 


33961 (CNIC—-00402) An atmospheric corrosion acceler- 
ated test apparatus for oxidation studies of uranium. Zhang 
Xilin (Academia Sinica, Beijing, BU (China). Inst. of Atomic Energy). 
China Nuclear Information Centre, Beijing, BJ (China). Jun 1990. 
6p. (In Chinese). (IAE-0077.). Order Number DE93601349. 
Source: OSTI; NTIS (US Sales Only); INIS. 

An atmospheric corrosion accelerated test apparatus for oxida- 
tion studies of uranium and its alloys is developed. This system is 
used for corrosion tests under conditions of high temperature moist 
air (105 deg C, 10%R.H., air) and moist No (70 deg C, 95%R.H., 
Nz). The flow rate of air or No is adjustable in the range of 0 ~ 1 
L/min. The oxygen content in atmosphere for moist Nz test is main- 
tained below 4ppm. When conducting high and normal temperature 
moist air tests, a thermobalance is used directly to determine the 
weight variation of the test specimens. 12 specimens are installed. 
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They are weighed on a hand-driven rotating hanger and observed 
through an observation window. 


33962 (CNIC—00481) Low concentration NP 

condition for PWR decontamination. Huang Fuduan (China Nu- 
clear Power Inst., Chengdu, SC (China)); Yu Degui; Lu Jingju; aa 
Dejun; Zhao Yukun. China Nuclear Information Centre, 

(China). Feb 1991. 11p. (In Chinese). (SINRE-0025.). Order ang 
ber DE93601752. Source: OSTI; NTIS (US Sales Only); INIS. 

To use preoxidation condition with low concentration NP (nitric 
acid permanganate) instead of conventional high concentration AP 
(alkline permanganate ) for PWR oxidation decontamination (POD) 
was summarized. Experiments including three parts have been 
performed. The defilming performance and decontamination factor 
of preoxidation with low concentration NP, which is 100, 10 times 
lower than that of AP are better than that with high concentration 
AP. The reason has been studied with the aid of prefilmed speci- 
mens of corrosion potential measuring in NP solution and 
chromium release in NP and AP solutions. The behaviour of alloy 
13 prefilmed specimen in NP preoxidation solution is different from 
18-8 ss and Incoloy 800. In the low acidity, the corrosion potential 
moves toward positive direction as the acidity becomes high. 


33963 Bronte Positron lifetime study of proton- 

. Chen Keqin (Academia Sinica, Lanzhou, 
GS (China). inst. of Modem Physics); Zhu Zhiyong; Chen Jiachao; 
Xu Ronghui; W i . China Nuclear information Centre, 
Beijing, BU (China). Aug 1991. 6p. (in Chinese). (LMPI-0001.). Or- 
der Number DE93601361. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The samples of polycrystalline Mo of 99.93% purity were irradi- 
ated at room temperature with 3.2 MeV protons. The radiation 
damage and lattice defect annealing were studied by positron life- 
time spectroscopy in the temperature range from 293 to 1138 K. It 
was found that microvoids 2 to 3 vacancies were formed 
after the irradiation and the numbers of microvoids were increasing 
with the increasing of dose. The void growth and the influence of 
the hydrogen atoms on the void growth after successive high tem- 
perature annealing were clearly detected through the changes of 
positron lifetime parameters and were discussed in detail. 


33964 (CNIC-00535) A positron annihilation study of dam- 
age distribution in C** irradiated nickel. Xu Ronghui (Academia 
Sinica, Lanzhou, GS (China). Inst. of Modern Physics); Ma Feng; 
Hou Mi China Nuclear Information Centre, Beijing, BJ 
(China). Aug 1991, 6p. (in Chinese). (LMPI-0002.). Order Number 
DE93601362. Source: OSTI; NTIS (US Sales Only); INIS. 

Positron annihilation technique (PAT) is able to give a good 
quantitative result for both extended defects and simple defects. 
The sample thickness must fulfil the special requirement in positron 
annihilation measurement thus applications of PAT to study of 
damage distribution induced by heavy ion irradiation are seriously 
restricted. An attempt to tackle this problem has been made. A 
stack of samples of pure nickel was irradiated at ambient tempera- 
ture under a vacuum of 1.33 x 10-* Pa with 42.5 MeV/A C** ions 
at the Heavy lon Research Facility of Lanzhou (HIRFL). The total 
dose was 1.33 x 10'S cm-? at a current density of 2 x 10° 
cm~*s~'. Four adjacent samples as a grou whose thickness 
meets the requirement of PAT were successively taken out in the 
order of stacking and measured with a fast-fast coincidence system 
which had a resolution of 240 ps. By analysing the lifetime spectra 
with computer code, POSITRONFIT-EXTENDED, the distribution of 
reduced trapping rate, k, and mean lifetime, r-bar, along the pene- 
tration depth of incident ions were obtained. The theoretical 
calculation of damage distribution was carried out with a computer 
program, HEDEP-1, that considered the nuclear force and ex- 
tended the energy range of EDEP-1 to 100 MeV/A. The distribution 
of k, r-bar, and calculated damage energy present similar trend 
but experimental damage peak was widened. Further- 
more the peak position is slightly shifted towards the incident 
direction of ions. These phenomena may be attributed to the aver- 
age effect of four samples in positron annihilation measurement 
and some complicated factors introduced by irradiation with ions of 
such high energy in defect production. 
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33965 (CNIC—00543) The distribution of implanted helium 
and Its behavior in stainless steel. Li Yupu (Beijng Science and 
Tech. Univ., Beijing, BJ (China). Dept. of Materials Physics); Wang 
Peixuan; Zhang Guoguang. China Nuclear Information Centre, Bei- 
jing, BU (China). Sep 1991. 10p. (In Chinese). (BSTU-0001.). Order 
Number DE93601364. Source: OSTI; NTIS (US Sales Only); INIS. 

A further study of the behavior of helium i nted into stainless 
steel type HR-1 (nearly similar to SS 316L) has been carried out 
by means of 2.5 MeV enhanced proton backscattering, TEM, SEM 
and microhardness measurements. The ion energy and the dose 
ranges were 30 ~ 170 keV and 10° ~ 10'® cm-?, respectively. 
The target temperature varied from 77K to 637K. Post- irradiation 
isochronical annealings up to 1323K were performed for some 
samples. It is found that the He implanted at room temperature or 
below can be nearly 100% trapped in the steel for d < , (@ is 
the critical dose for surface blistering). The depth profiles are 
Gaussian-like. When © > %,, surface blistering or flaking occur. 
The amount of retained He vibrates around a certain level with fur- 
ther increasing dose, and characteristic profiles with two maxima 
are observed. ®. is found to decrease with increasing temperature 
or reducing ion energy. A discussion on the evolution of blisters 
from bubbie linking and percolation at room temperature or bubble 
coalescence at elevated temperatures is also presented. During 
annealing He release occurs in two temperature regions, i.e. 400 
s 600K and 773 = 1273K. 70 ~ 80% of implanted He release in 
the high temperature stage, which is accompanied by forming blis- 
ters and flakes on surfaces. An activation energy of ~1 eV for the 
first release stage has been estimated. The comparison with the 
model calculations shows that the combined mechanism of He 
diffusion-the detrapping-retrapping processes or the so-called hin- 


dered interstitial migration-is responsible for this lower temperature 
release. 


33966  (CONF-9206173-9) Grain competition in 


welds. Vitek, J.M. (Oak Ridge National Lab., TN (United States); 
David, S.A; Boatner, L.A.; Rappaz, M. Oak Ridge National Lab., 
TN (United States). [1992]. 7p. Sponsored by USDOE, Washing- 


ton, DC (United States). DOE Contract AC05-840R21400. From 3. 
international conference on trends in welding research; Gatlinburg, 
TN (United States); 1-5 Jun 1992. Order Number DE92040707. 
Source: OSTI; NTIS; GPO Dep. 

The dendritic solidification microstructure of electron beam (EB) 
welds made along the boundary between two oriented, single crys- 
tals of an Fe-15 wt % Ni-15 wt % Cr alloy were examined. The 
dendritic solidification patterns, as viewed in transverse optical mi- 
crographs, were explained in terms of a previously developed 
geometric model in which growth selection among the possible 
dendritic growth directions was determined by a minimum-growth- 
velocity or, equivalently, a minimum-undercooling criterion. Two 
different combinations of preselected crystal orientations were eval- 
uated for signs of growth competition between the dendrites in the 
two bicrystals. It was found that almost the entire dendritic mi- 
crostructure could be predicted -by simply combining the dendritic 
growth patterns that are expected in the corresponding halves of 
identically oriented single-crystal welds. However, evidence for the 
growth of one crystal into the other at the bicrystal-weld junction 
was found. This tendency, and its extent, could be explained by 
the same minimum-growth-velocity criterion that was used for the 
single-crystal welds when this criterion was extended to comparing 
the dendritic growth directions between the two differently oriented 
crystals. 


33967 (CONF-9209200—1) Lattice damage in lon-implanted 
silicon-germanium alloys. Haynes, T.E.; Holland, O.W. Oak 
Ridge National Lab., TN (United States). Aug 1992. 15p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 8. international conference on ion beam 
modification of materials; Heidelberg (Germany); 7-11 Sep 1992. 
Order Number DE92040860. Source: OSTI; NTIS; INIS; GPO Dep. 

The damage produced in Si; _,Ge, alloys (0<x<1) by implania- 
tion of 70-100 keV *Si* has been measured as a function of 
temperature and fluence by ion channeling. For all compositions, 
the damage efficiency decreased sharply as the implant tempera- 
ture was increased between room temperature and 150°C. 
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Furthermore, the damage efficiency in alloys of intermediate com- 
positions (0.34<x<0.5) exceeds that in Ge, especially at elevated 
temperatures, despite the larger cascade energy density in Ge. It 
is shown that this behavior can be described based on a model in 
which the point-defect mobility is the dominant factor controlling 
damage retention, rather than the cascade energy density. This 
approach provides a framework for understanding other 
temperature-dependent phenomena related to damage growth in 
Si-Ge alloys including dose-rate effects and damage saturation in 
MeV implantation. 


33968 (CONF-9210161-2) Phase behavior of Au and Pt 
surfaces. Gruebel, G. (European Synchrotron Radiation Facility, 
38 - Grenoble (France). Experiments Div.); Gibbs, D.; Zehner, 
D.M.; Abernathy, D.L.; Mochrie, S.G.J.; Sandy, A.R. Oak Ridge 
National Lab., TN (United States). [1992]. 11p. Sponsored by 
USDOE, Washington, DC (United States); National Science Foun- 
dation, Washington, DC (United States). DOE Contract 
AC05-840R21400 ;AC02-76CH00016. Grant DMR-9119675. 
(CONF-9210162-2: 12. international vacuum congress; 8. interna- 
tional conference on solid surfaces, Hague (Netherlands); Hague 
(Netherlands), 12-16 Oct 1992; 12-16 oct 1992). Order Number 
DE92041021. Source: OSTI; NTIS; GPO Dep. 

We summarize the results of x-ray scattering studies of the 
Au(001) and Pt(001) surfaces between 300 K and their respective 
bulk melting temperatures (T,). Both surfaces exhibit three distinct 
structural phases. At high temperatures (0-88 Tm < T < Tm ) both 
surfaces are disordered. At a temperature of T/Tm — 0.88 there 
are reversible phase transformations to incommensurate, 
corrugated-hexagonal phases. Below T/Tm — 0.8 hexagonal do- 
mains rotate with respect to the substrate orientation. In Pt, the 
rotational transformation is continuous and shows mean-field be- 
havior. In Au, the rotational transformation is mainly discontinuous. 


33969 (DOE/CE/15978-T1) The Meta-Lax method of stress 
reduction in welds: Phase 2 study. Smith, S.M. Welding Consul- 
tants, Inc., Columbus, OH (United States). 31 Jul 1992. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG01-91CE15978. Order Number DE92018477. Source: 
OSTI; NTIS; GPO Dep. 

This study is the second phase of ongoing research into the me- 
chanics and feasibility of using the Meta-Lax method of vibratory 
stress relief in place of thermal methods of stress relief. The first 
phase of this research revealed results that were similar to, and 
even superior to those achieved using thermal methods. The test- 
ing here was designed to eliminate the effects of interbead 
tempering by utilizing single pass bead-on-plate welds only. A met- 
allurgical explanation for the success of the Meta-Lax method was 
not found. No significant structure or chemical changes were noted 
when used with ASTM A36 or AISI 4140 materials, and the 
phenomena noted in phase | was apparently due to interbead tem- 
pering. The theory of accelerated aging has been proposed and 
studies exist which observed dislocation motion as a result of 
vibratory treatment. It is evident that the vibratory stress relief sys- 
tem does not impart sufficient energy to bring about the magnitude 
of change seen with thermal methods. however the physical im- 


provement is a reality, and vibratory methods should be evaluated 
further. 


33970 (DPSP-69-766) Aluminum corrosion and turbidity. 
Longtin, F.B. Du Pont de Nemours (E.|.) and Co., Aiken, SC 
(United States). 30 Mar 1959. 46p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-89SR18035 
;AC09-76SR00001. (RTR-146). Order Number DE92040838. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Two types of corrosion were observed, both of which showed a 
close with fuel sheath temperature over a wide range. These were 
uniform corrosion (which has been studied extensively in the 
laboratory) and pitting corrosion which has not previously been ob- 
served for corrosion of 2 S aluminum in pure water at these 
temperatures. Pitting corrosion increases much more rapidly with 
temperature than does uniform corrosion. Moderator turbidity data 
can be explained on the bases that extensive pitting starts only af- 
ter an oxide film has been bolt up to a critical thickness by uniform 
corrosion, and pitting releases portions of this oxide film into the 
moderator as the major source of turbidity. Data are presented to 





show the correlations with sheath temperature. and to permit pre- 
diction of the course of turbidity changes for any reactor cycle. 
These correlations and predictions are in part speculative because 
of the subjective method used to estimate extents of corrosion. 
They are presented to map directions for future quantitative stud- 
ies. 


33971 (DPW-5140) Project 8960 - Savannah River Plant - 
200 Area, Building 221 - Coatings. Wagner, C.F. Du Pont de 
Nemours (E.|.) and Co., Wilmington, DE (United States). Explo- 
sives Dept. 14 Apr 1952. 2p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-76SR00001. (SR/H—166). 
Order Number DE92019556. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This memorandum describes the testing of Amercoat 1574 coat- 
ings applied to a steel bar and a ceramic block. The coated 
samples were exposed to process solvent for a period of two 
weeks. The coating appeared to be resistant to the process sol- 
vent. (Fil) 


33972 (DPW-5295) Trip — Washington AEC, April 15, 
1952: Preferred orientation in uranium. Dunnington, B.W. Du 
Pont de Nemours (E.!.) and Co., Wilmington, DE (United States). 
Explosives Dept. 25 Apr 1952. 2p. by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO9-76SR00001. 
(SR/H-170). Order Number DE92019560. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

X-ray diffraction methods of measuring preferred orientation in 
uranium rods and plates were discussed. A few studies correlating 
these measurements with conditions of fabrication were re- 
ported.(JL) 


33973 


tance and damage of 1CrMoV rotor steel. Be, 
C.A.; Bicego, V.; Ricci, N.; i, S. Centro Informazioni Studi 
Esperienze (CISE), Milan (Italy); Ente Nazionale per |’Energia Elet- 
trica, Milan (Italy). Centro Termica e Nucleare. 1988. 17p. (in 
Italian). (CONF-880564—2: 22. Associazione Italiana di Metallurgie 
Convention, Bologna (Italy), 17-19 May 1988). Order Number 
DE93712114. Source: OSTI; NTIS (US Sales Only). 

Results of extensive low cycle fatigue characterization of HP and 
LP stages of 1CrMoV steam turbine rotor steel are presented. The 
LP material showed a general inferior fatigue resistance, due to mi- 
crostructural inhomogeneities which reduced material ductility. A 
softening behaviour was always observed which shortened the 
lives of specimens cycled at the lowest strain rates. In tests with 
long hold times, the presence of creep damage was recognized; 
this damage was effective in reducing endurances at least in low 
strain range tests. 


33974 (ENEL-CRTN-G11-90-05) Environmentally induced 
cracking of LP turbine rotor steel: Laboratory data and lite 
prediction. Gabetta, G.; De Angelis, V.; Rinaldi, C.; Ragazzoni, S. 
Centro Informazioni Studi Esperienze (CISE), Milan (Italy); Ente 
Nazionale per l’Energia Elettrica, Milan (Italy). Centro Termica e 
Nucleare. 1990. 14p. (CONF-900920-1: 4. Liege conference on 
high temperature materials for engineering, Liege (Belgium), 
24-27 Sep 1990). Order Number DE93712121. Source: OSTI; 
NTIS (US Sales Only). 

Tests performed within the framework of a COST 505 coopera- 
tion program, on 2CriNi LP steam turbine rotor steel exposed to 
water environments at different temperatures (25, 80, 160 degrees 
C), showed that the material is susceptible to Stress Corrosion 
Cracking (SCC) associated with an inter-granular fracture mode 
with a crack growth rate of the order of 10°’ m-s. A trans-granular 
SCC component is also present, associated with a higher growth 
rate. Results of corrosion fatigue tests in the same environments 
were analyzed by using a superposition model which takes into ac- 
count the contribution of the SCC component in fatigue crack 
growth; the model was introduced into a computer code to predict 
the evolution of a crack in a component under fatigue loading in an 
aggressive environment. 


33975 (ENEL-CRTN-G1 1-90-06) High temperature fatigue 
and creep cracking behaviour of 1CrMoV steam turbine rotor 
steel. Bicego, V.; D'Angelo, D.; Ragazzoni, S. Centro Informazioni 


(ENEL-CRTN-G11-89-11) Oligocyclic fatigue resis- 


Studi Esperienze (CISE), Milan (Italy); Ente Nazionale per I'Energia 
Elettrica, Milan (Italy). Centro Termica e Nucleare. 1990. 16p. 
(CONF-900920-2: 4. Liege conference on high temperature mate- 
rials for power ineering, Liege (Belgium), 24.27 § Sep 1990). 
Order Number DE93712112. Source: OSTI; NTIS (US Sales Only). 

An extensive program aimed at a complete microstructural and 
mechanical characterization of a steam turbine rotor was started by 
ENEL (italian Board) in cooperation with the rotor manu- 
facturer and with CISE research institute, where most of the 
experimental activities were performed. Material resistance up to 
the first formation of engineering-sized cracks, as a result of the 
severe thermal cycles during the operational life of the component, 
was a through the classical isothermal Low Cycle Fatigue 
(LCF) tests on smooth specimens. The initiation of small cracks 
due to LCF damage was also investigated by using testing tech- 
niques based on compliance and on electrical potential drop 
measurements, on smooth specimens and on notched specimens 
simulating typical rotor stress concentration regions. The growth 
behaviour of large cracks was studied under static and cyclic loads 
by utilizing precracked CT specimens. The main outcomes of the 
study are discussed in this paper with the aim of clarifying the role 
of large scale inhomogeneity present in the different regions of the 
rotor in affecting cracking behaviour and the influence of time, par- 
ticularly in long term creep-fatigue conditions. 

33976 (ENEL-CRTN-G11-90-10) Initiation and propagation 
of small fatigue cracks in low-alloy steels. Bicego, V.; aon 
zoni, S.; Giamboni, G.; Grisoni, G. Centro Informazioni Studi 
Esperienze (CISE), Milan (Italy); Ente Nazionale per I'Energia Elet- 
trica, Milan (italy). Centro Termica e Nucleare; Politecnico di 
Milano, Milan (italy). Centro Studi Nucleari E. Fermi. 1990. 12p. (in 
Italian). (CONF-9006425—1: 6. nazionale 'Gruppo Ital- 
iano Frattura’, Ancona (italy), 7-8 Jun 1990). 

DE93712124. Source: OST 1; NTIS (US Sales Only). 

Experimental activities performed at the CISE, mainly within the 
framework of an ENEL (Italian Electricity Board)-CRTN research 
program, on the analysis of small fatigue cracks behaviour, are 
briefly outlined. The cracks in steels used for turbine blades are 
being monitored via a sophisticated potential drop system. Crack 
initiation under low cycle fatigue conditions is being studied, in 
particular, to analyze stress concentration effects and hold-time in- 
duced time-dependent effects. Models for the evaluation of the 
growth rate of small cracks are being evaluated. An experimental 
activity, recently started, aimed at obtaining high temperature fa- 
tigue growth rate data for small cracks on virgin, as well as, 
creep-exposed low-alloy ferritic steels is outlined. 


33977 (ENEL-CRTN-G11-90-11) Fracture toughness and 
fatigue tests on miniature specimens for plant components In- 
tegrity assessment. Bicego, V.; Crudeli, R.; Fossati, C.; Lucon, 
E.; Ragazzoni, S. Centro Informazioni Studi Esperienze (CISE), Mi- 
lan (Italy); Ente Nazionale per |’Energia Elettrica, Milan (Italy). 
Centro Termica @ Nucleare. 1990. 10p. (CONF-901030-1: 8. 
conference on fracture behavior and design of materials and struc- 
tures, Turin (Italy), 1-5 Oct 1990). Order Number DE93712119. 
Source: OSTI; NTIS (US Sales Only). 

Following the extensive adoption of damage tolerant philoso- 
phies, a trend is evident in recent years towards increasing 
importance to Fracture Toughness (FT), Fatigue and Creep Crack 
Growth (FCG and CCG) materials characteristics. Recently, con- 
siderable amount of experimental work has been done at the CISE 
research laboratories utilizing miniature specimens for FT and FCG 
tests within the framework of ENEL (Italian Electricity Board) activi- 
ties aimed at assessing the integrity of critical components of fossil 
fuel power stations: mainly steam turbine rotors, pipings and cas- 
ings. This paper reviews experimental techniques and procedures, 
and gives a short indication of ENEL's assessment philosophy. 


33978 (ENEL-CRTN-G11-90-12) Fracture mechanics spect 
mens in stress corrosion testing: Branched cracks problem. 
Gabetta, G.; Radaelli, M.; Martinelli, A.; Ragazzoni, S. Centro Infor- 
mazioni Studi Esperienze (CISE), Milan (Italy); Ente Nazionale per 
Energia Elettrica, Milan (Italy). Centro Termica e Nucleare. 1990. 
21p. (in Italian). (CONF-9006425-2: 6. Convegno nazionale 
"Gruppo Italiano Frattura’, Ancona (Italy), 7-8 Jun 1990). Order 
Number DE93712116. Source: OSTI; NTIS (US Sales Only). 
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Stress corrosion tests frequently make use of pre-cracked Frac- 
ture Mechanics specimens (DCB type), wedge-loaded to a fixed 
displacement and held in the aggressive environment. Crack 
growth rate can be measured as a function of the applied K; while 
the crack is growing, as the specimen opening is held constant 
and the compliance increases, the crack tip stress state is easily 
evaluated from the load variation. Very often, however, depending 
on the material-environment couple, crack branching occurs, which 
makes the evaluation of the applied load and K _ non- 
straightforward. Within the framework of an ENEL (Italian Electricity 
Board)-CRTN research program, tests were run at the CISE (italian 
research institute) on 18Mn-5Cr generator retaining ring material in 
deionized water at 65 and 80 degrees C. Crack branching always 
occurred. For the evaluation of the stress intensity factor at the tip 
of each crack branch, both literature solutions and a method based 
on compliance measurements were used. 


33979 (ENEL-CRTN-G11-91-05) Varlability of low cycle fa- 
tigue test results: Discussion of Round Robin results. Bicego, 
V.; Ragazzoni, S. Centro Informazioni Studi Esperienze (CISE), Mi- 
lan (Italy); Ente Nazionale per I’'Energia Elettrica, Milan (italy). 
Centro Termica e Nucleare. 1991. 13p. (in Italian). (CONF- 
9106351-3: 7. convegno nazionale Gruppo Italiano Frattura (IGF), 
Florence (italy), 13-14 Jun 1991). Order Number DE93712194. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The variability of low cycle fatigue results obtained in oligocyclic 
fatigue tests performed within the framework of an international 
Round Robin, involving the participation of European, as well as, 
Japanese laboratories, is considered. In particular, the accuracy of 
CISE (Italian research institute) stress-stream and S-N curves are 
analyzed. A discussion is made of the consequences of using data 
affected by high experimental uncertainty on the reliability of com- 
ponent life expectancies. The tests were conducted on AISI 316 
and 9 CrMo steels and Ni IN 7/8 and Ni/01 superalloys. The final 
objective of this work is to develop a European normative. 


33980 (ETDE-IT-92-56) F.C.C. metastable phase (A1-TIAI 
intermetallic compound) Induced by mechanical alloying of Ti 
and Al elemental powders. Martelli, S.; Guo, W.K.; lasonna, A.; 
Magini, M.; Padella, F.; Paradiso, E.; Burgio, N.; Della Porta, M. 
ENEA, Casaccia (Italy). Centro Ricerche Energia. 1991. 23p. 
(CONF-910790—1: 2. European conference on advanced materials 
and processes, Cambridge (United Kingdom), 22-24 Jul 1991). Or- 
der Number DE93712058. Source: OSTI; NTIS (US Sales Only). 

TiggAlgg alloy was been prepared by the mechanical alloying 
(MA) of titanium and aluminium elemental powders in a planetary 
milling device. By controlling the milling conditions, in particular, 
the kinetic energy of the colliding balls, the induced solid state 
reaction (SSR) can be externally driven towards a powder amor- 
phization or towards the nucleation of the disorder A1-form of the 
TiAl intermetallic compound. The investigation of the early stage of 
alloying confirms that, depending on the milling condition, the sys- 
tem follows two different reaction paths already at the beginning of 
the process. In this way, the compositional range of amorphization 
for the Al rich compositions can be extended to an Al content of 60 
at %. Thermal analysis shows that the amorphous phase first crys- 
tallizes into the disordered A1 TiAl intermetallic at a temperature of 
490 degrees C while the thermally induced A1-L19 disorder transi- 
tion takes place at about 740 degrees C. 


33981 (ETDE-mf-93702351) Steel production and coal de- 
mand in Europe up to the year 2000. RWI-Papiere. Wienert, H. 
Rheinisch-Westfaelisches Inst. fuer Wirtschaftsforschung, Essen 
(Germany). Nov 1991 26p. Order Number DE93702351. Source: 
OSTI; NTIS (US Sales Only). 

The dramatic change in eastern Europe causes special forecast- 
ing problems that can only be solved by using scenario techniques. 
With respect to steel production, a considerable decline seems to 
be unavoidable even in an optimistic scenario. In this case the 
transition periode is assumed to be rather short, so that the ex- 
pected recovery on a new economic basis will show countable 
effects until 2000. In the pessimistic case, the recovery will take 
place only in the late 90's, so that the figures for the year 2000 are 
hardly influenced. The projected of steel production in east- 
ern Europe is 137 to 178 million tons; compared with the peak 


234 ERA Vol. 17, No. 12 


level of 225 million tons it is a decline of 40 to 20%. Due to consid- 
erable increases in the energy efficiency of pig iron production, the 
coal requirements will decrease even stronger and will be only one 
half of the peak level figure. For western Europe the outlook is 
more promising. With an expected GDP growth of 2.3 to 2.8% p.a., 
steel production will reach 149 to 180 million tons. Compared with 
the actual figure of some 158 million tons this indicates a decrease 
in the order of 5% or an increase of 14%. (orig/UA). 


33982 (INIS-mf-13348) Paul Scherrer Institut annual report 
1991: Annex 4: PSI nuclear research, Pr report 
1991. Dury, T.V. (ed.). Paul Scherrer Inst. (PSI), Villigen (Switzer- 
land). 1992 74p. Order Number DE93000807. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Individual papers in the scope for the data base are processed 
separately. (DLC) 


33983 (INIS-mf-13351, pp. 61-62) Corrosion problems of 
materiais of nuclear power plant primary coolant circult. 
Kupea, L. (Vyskumny Ustav Jadrovych Elektrami, Trnava 
(Czechoslovakia)); Brezina, M. Slovenska Vedeckotechnicka 
Spolocnost, Bratislava (Czechoslovakia). Dom Techniky. 1988. 
100p. (In Slovak). (CONF-8809537—: National conference on corro- 
sion problems of materials for mechanical, power and chemical 
engineering, Nitra (Czechoslovakia), 27-29 Sep 1988). In Corrosion 
problems of materials for mechanical, power and chemical engi- 
neering: National conference. Order Number DE93601352. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Corrosion resistance of the OCH18N10T steel, which is em- 
ployed in primary circuit components of WWER type reactors, is 
affected by factors acting during the manufacture and working of 
the steel and during assembling, as well as by factors arising from 
operation loads. Examples from more than ten years’ experience 
with the operation of these reactors are given. Important are tech- 
nological defects, crevices, disturbance of the material micropurity, 
hot cracks in the austenitic overlay of the pressure vessel, etc. As- 
sembling factors are mostly eliminated by multiple inspections. Of 
operating factors, corrosion cracking of bolts of flange joints of 
steam generator collectors or pitting corrosion of the main circula- 
tion pump bolts are most frequent. The majority of problems of the 
various components of the primary circuit facilities arises from 
corrosion processes. The steel examined undergoes stress corro- 
sion cracking if three factors are present: serious microstructure 
defects, high stress in the material, and presence of a corrosive 
medium. (M.D.). 


33984 (INIS-mf-13351, pp. 63-64) Evaluation of the corro- 
sion effect of decontamination on the material of the nuclear 
power plant primary circult. Kupca, L. (Vyskumny Ustav 
Jadrovych Elektrami, Trnava (Czechoslovakia)); Brezina, M. 
Slovenska Vedeckotechnicka Spolocnost, Bratislava (Czechoslo- 
vakia). Dom Techniky. 1988. 100p. (in Czech). (CONF-8809537-: 
National conference on corrosion problems of materials for me- 
chanical, power and chemical engineering, Nitra (Czechoslovakia), 
27-29 Sep 1988). In Corrosion problems of materials for mechani- 
cal, power and chemical engineering: National conference. Order 
Number DE93601352. Source: OSTI; NTIS (US Sales Only); INIS. 

The effect was examined of decontamination solutions on sam- 
ples of the austenitic chromium-nickel steel from which steam 
generator tubes in WWER type reactors are made. The decontami- 
nation solutions were solutions of citric, oxalic or nitric acid, sodium 
hydroxide, or potassium permanganate. The effect of electrochemi- 
cal decontamination was also investigated. The mass losses of the 
material were measured. The AP-CITROX decontaminating proce- 
dure was found least aggressive. (M.D.). 2 tabs., 6 refs. 


33985 (INIS-mf-13351, pp. 64-65) Experimental investige- 
tion of the corrosion damage of steam generator tube-tube 
plate joints. Walder, V. (Vyzkumny Ustav Hutnictvi Zeleza, Dobra 
(Czechoslovakia)); Fridrichova, D.; Riha, Z.; Lichy, J. Slovenska 
Vedeckotechnicka Spolocnost, Bratislava (Czechoslovakia). Dom 
Techniky. 1988. 100p. (In Czech). (CONF-8809537—: National con- 
ference on corrosion problems of materials for mechanical, power 
and chemical engineering, Nitra (Czechoslovakia), 27-29 Sep 
1988). In Corrosion problems of materials for mechanical, power 





and chemical engineering: National conference. Order Number 
DE93601352. Source: OSTI; NTIS (US Sales Only); INIS. 

Among the most frequent causes of WWER steam generator fail- 
ure is the formation of corrosion cracks initiated during pitting 
corrosion. Conventional conditions of steam generator operation 
(pressure, temperature, load, chloride concentration, etc.) were 
simulated on a testing stand. Subject to testing were tube-tube 
plate joints obtained by hydraulic attachment and by attachment by 
explosion. In the former case the number and length of the cracks 
were appreciably smaller than in the latter and the cracks were of 
transcrystalline nature. Chloride concentration was found to be the 
factor most significantly accelerating the corrosion process. (M.D.). 
1 tab., 2 refs. 


33986 (INIS-mf-13351, pp. 66-67) Corrosion cracking of 
austenitic stabilized steel of the 08Cri8NI10TI type. Hubackova, 
J. (Vysoka Skola Banska, Ostrava (Czechoslovakia)); Mazanec, K.; 
Cihal, V. Slovenska Vedeckotechnicka Spolocnost, Bratislava 
(Czechoslovakia). Dom Techniky. 1988. 100p. (In Czech). (CONF- 
8809537—: National conference on corrosion problems of materials 
for mechanical, power and chemical engineering, Nitra (Czechoslo- 
vakia), 27-29 Sep 1988). In Corrosion problems of materials for 
mechanical, power and chemical engineering: National conference. 
Order Number DE93601352. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The susceptibility of samples to corrosion cracking was exam- 
ined in an aqueous solution of MgCiz at 118-120 —— during 
loading with single-axial tension, and in conditions of salting-out 
from an aqueous solution of NaCl at 300 degC. The measurement 
was supplemented with microfractographic evaluation of the frac- 
ture surfaces and with structure analysis. The corrosion rate was 
determined in boiling nitric acid. The results demonstrate the ten- 
dency of the steel to corrosion cracking for various heat treatment 
modes. Stabilization annealing at 850 degC and at 800 degC in 
salting-out conditions brings about extension of the time to fracture 
as compared with the situation after dissolution annealing. (M.D.). 
2 tabs., 2 figs., 4 refs. 


33987 (INIS-mf—13351, pp. 69-71) The corrosion potential 
of steel in a boric acid solution at elevated 

J. (Skoda, Plzen (Czechoslovakia). Zavod Energeticke Strojiren- 
stvi); Kysela, J.; Jindrich, K.; Hamerska, H. Slovenska 
Vedeckotechnicka ost, Bratislava (Czechoslovakia). Dom 
Techniky. 1988. 100p. (in Czech). (CONF-8809537—: National con- 
ference on corrosion problems of materials for mechanical, power 
and chemical engineering, Nitra (Czechoslovakia), 27-29 Sep 
1988). In Corrosion problems of materials for mechanical, power 
and chemical engineering: National conference. Order Number 
DE93601352. Source: OSTI; NTIS (US Sales Only); INIS. 

The difference between the corrosion potentials without polariza- 
tion from an external source, of mild plain carbon steel and of the 
chassis of a facility made from austenitic chromium-nickel stainless 
steel was measured for 1300 h in a deoxygenated neutral solution 
of boric acid. The experiments were performed on the RVS-3 pres- 
surized water reactor loop and in an autoclave at temperatures up 
to 290 degC and pressures up to 12.5 MPa. The transition of the 
plain carbon steel from the active to the passive state was found to 
be affected by the temperature and by the concentration of oxygen 
in the water. The difference between the corrosion potentials was 
easy to measure; the values were from several mV to 650 mV. 
(M.D.). 1 fig., 2 refs. 


33988 (INIS-mf-13351, pp. 71-73) Evaluation of the corro- 
sion fatigue of steel O3Cri7NI12Mo3. Barta, J. (Vitkovicke 
Zelezarny Klementa Gottwalda, Ostrava (Czechoslovakia). 
Vyzkumny Ustav Materialu); Matocha, K.; Mazanec, K. Slovenska 
Vedeckotechnicka Bratislava (Czechoslovakia). Dom 
Techniky. 1988. 100p. (in Czech). (CONF-8809537—: National con- 
ference on corrosion problems of materials for mechanical, power 
and chemical engineering, Nitra (Czechoslovakia), 27-29 Sep 
1988). In Corrosion problems of materials for mechanical, power 
and chemical engineering: National conference. Order Number 
DE93601352. Source: OSTI; NTIS (US Sales Only); INIS. 

The effect of the corrosion medium and of the loading frequency 
on the fatigue crack growth rate was examined for a chromium- 
nickel-molybdenum steel after tempering annealing and after 
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sensitization. The test temperature was 24 degC. The crack propa- 
gation rate was found to be independent of the loading frequency 
whereas sensitization brought about a minor increase in the rate. 
At appreciable fracture intensity amplitude factors, the crystallo- 
graphic nature of the fracture transformed into plastic type 
grooving. (M.D.). 1 tab., 1 fig., 8 refs. 


33989 (INIS-mf-13351, pp. 73-75) Evaluation of the 
corros' of thick-walled components of 
facilities In the power and chemical industries. Kirsch, R. 
(Statni Vyzkumny Ustav Ochrany Materialu G.V. Akimova, Prague 
(Czechoslovakia)); Hron, J. Slovenska Vedeckotechnicka Spoloc- 
nost, Bratislava (Czechoslovakia). Dom Techniky. 1988. 100p. (In 
Czech). (CONF-8809537—: National conference on corrosion prob- 
lems of materials for mechanical, power and chemical engineering, 
Nitra (Czechoslovakia), 27-29 Sep 1988). In Corrosion problems of 
materials for mechanical, power and chemical engineering: Na- 
tional conference. Order Number DE93601352. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A testing facility simulating severe operating conditions for 
WWER type reactors is described. The de potential method was 
used to determine the instantaneous crack length. Two unique 
KOMETA facilities for corrosion-mechanical tests have been devel- 
oped. To derive the load force, the facilities use the principle of 
thermal dilatation of the load ele i 


fig., 3 refs. 


33990 (INIS-mf—13351, pp. 67-69) Effects of deformation on 
the corrosion characteristics of an AIS! 316L type corrosion- 


resistant steel exposed to sodium contaminated with NaOH. 
Eremias, B. (Statni Vyzkumny Ustav Ochrany Materialu G.V. Aki- 
mova, Prague (Czechoslovakia)). Slovenska Vedeckotechnicka 


, Bratislava (Czechoslovakia). Dom Techniky. 1988. 
100p. (in Czech). (CONF-8809537—: National conference on corro- 
sion problems of materials for mechanical, power and chemical 
engineering, Nitra (Czechoslovakia), 27-29 Sep 1988). In Corrosion 
problems of materials for mechanical, power and chemical engi- 
neering: National conference. Order Number DE93601352. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Steel samples were prestressed to various degrees of deforma- 
tion, and the differences in the corrosion characteristics of the steel 
exposed to an Na-NaOH mixture at 487 degC were evaluated. The 
relation of these differences and the corrosion behavior during 
rinsing with deactivating solutions were also investigated. Metallo- 
graphic examination of the samples revealed that corrosion in 
deactivating solutions affects primarily alpha martensite which 
forms due to the corrosion in sodium and to the deformation, and 
also elongated formations of the sigma phase on the surface of the 
samples formed due to high-temperature exposure. (M.D.). 


33991 (LA-UR-92-2785) Pressure studies on the ————- 
phase transition of the heavy fermion 
(copper,_,nickel,). germanium2. Sparn, G.; Beyermann, W. WP 
Canfield, P.C.; Thompson, J.D.; Fisk, Z.; Steglich, F. Los Alamos 
National Lab., NM (United States). [1992]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-920762—4: International conference on the 
physics of transition metals, Darmstadt (Germany), 20-24 Jul 1992). 
Order Number DE92040217. Source: OSTI; NTIS; INIS; GPO Dep. 
The system Ce(Cu;_,Nix)2Geo has received considerable atten- 
tion of the Ni-induced transition from local moment magnetism, for 
small x, to heavy-fermion band magnetism for 0.5 < x < 0.8. The- 
oretical arguments based on the competition between Kondo and 
Ruderman-Kittel-Kasuya-Yosida interactions appear to explain this 
transition. However, near and below the critical Ni concentration re- 
quired to induce the transition, ¢ observations and 
theoretical predictions seemingly diverge. Because Ni reduces the 
unit cell volume, i.e. provides positive chemical pressure, as well 
as possibly produces subtle changes in band structure which are 
not accounted for in the theory, we have studied the change in 
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magnetism in single crystals of CeCuzGe2 induced solely by hy- 
drostatic pressure. Analysis of these data show that Ni-induced 
band structure effects are important and that theory and experi- 
ment are reconciled if both chemical pressure and band structure 
changes produced by Ni substitution are considered. 


33992 (LA-UR-92-2800) Thermodynamics and transport in 
CesBi,Pt, and related com . Thompson, J.D. (Los Alamos 
National Lab., NM (United States)); Canfield, P.C.; Fisk, Z.; Hund- 
ley, M.F.; Kwei, G.H.; Lacerda, A.; Beyermann, W.P.; Kwok, R.S.; 
Lawrence, J.M. Los Alamos National Lab., NM (United States). 
[1992]. 26p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9208141-1: 
Transport and thermal properties of f electron systems, Hiroshima 
(Japan), 30 Aug - 2 sep 1992). Order Number DE92040377. 
Source: OSTI; NTIS; GPO Dep. 

The transport and thermodynamic properties of the small-gap 
semiconductor Ce3Bi,Pt, are reviewed and discussed in relation to 
other Kondo insulators and metals. The data are consistent with 
the small-gap semiconductors being Kondo-like metals at tempera- 
tures T > Kondo insulators appear to be an unusually 
simple realization of the Anderson Lattice Hamiltonian in which the 
lower hybridization band is exactly filled, or in Kondo language, the 
Abrikosov-Suhi resonance exactly fills a Brillouin zone. 8 figs, 40 
refs. (DLC) 


33983 (LA-UR-92-2830) Crystallographic texture effects in 
hydrotorming of aluminum sheet. Dawson, P.R. (Cornell Univ., 
Ithaca, NY (United States). Sibley School of Mechanical and 
Aerospace Engineering); Beaudoin, A.J.; Mathur, K.K.; Kocks, 
U.F.; Korzekwa, D.A. Los Alamos National Lab., NM (United 
States). [1992]. 10p. Sponsored by Department of Defense, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. 
Contract N00014-90-J-1810. (CONF-921110-27: Winter annual 
meeting of the American Society of Mechanical Engineers, Ana- 
heim, CA (United States), 8-13 Nov 1992). Order Number 


DE92040368. Source: OSTI; NTIS; GPO Dep. 
The success of hydroforming operations, as well as many other 


sheet forming processes, depends strongly on the initial condition 
of the stock material. The stock material may be in a variety of 
states as a consequence of its processing history. The crystallo- 
graphic texture may range from a pronounced deformation texture 
imparted by rolling operations to a cube texture that could arise 
from recrystallization. Such variations in the texture impose signifi- 
cant differences on the plastic response of the material. To 
accurately predict the deformations during hydroforming, the effects 
of the crystallographic texture on the anisotropy of the plasticity 
must be included in the forming model. In this paper polycrystalline 
plasticity is used in conjunction with a three dimensional, transient, 
finite element formulation to simulate hydroforming. The procedure 
to initialize the starting state of the material in terms of aggregates 
of crystals is emphasized as it is an essential element in treating 
work hardened materials. Massively parallel algorithms are em- 
ployed to interrogate aggregates for the purpose of evaluating 
mechanical properties and to update their states. Application to 
drawing of aluminum sheet using the hydroform process demon- 
strates the ability of the formulation to capture effects such as 
earing. 


33904 (NUREG/CR-4667-Vol.14) Environmentally assisted 
cracking in light water reactors: Semiannual report, October 
1991—March 1992: Volume 14. Chung, H.M. (Argonne National 
Lab., IL (United States)); Kassner, T.F.; Majumdar, S.; Park, J.Y.; 
Purohit, A.; Ruther, W.E.; Sanecki, J.E.; Shack, W.J. Nuclear Reg- 
ulatory Commission, Washington, DC (United States). Div. of 
Engineering; Argonne National Lab., IL (United States). Aug +992. 

by Nuclear Regulatory Commission, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (ANL-92/30). 
Source: OSTI; NTIS; INIS; GPO. 

Fatigue and environmentally assisted cracking of piping, pres- 
sure vessels, and core components in light water reactors are 
important concerns as extended reactor lifetimes are envi f 
Topics investigated during this year include (1) fatigue and stress 
corrosion cracking (SCC) of low-alloy steel used in piping and in 
steam generator and reactor pressure vessels, (2) radiation- 
induced segregation (RIS) and irradiation-assisted SCC of Type 
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304 SS after accumulation of relatively high fluence, and (3) up- 
date of a crack growth data base for austenitic and ferritic steels in 
high-temperature water. Existing data on fatigue of low-alloy steel 
in LWR environments have been reviewed. Based on fracture- 
mechanics models and engineering judgement, interim fatigue 
design curves are being developed that are consistent with avail- 
able fatigue-life data. Microchemical and microstructural changes in 
high- and commercial-purity type 304 SS specimens from control- 
blade absorber tubes and a control-blade sheath from operating 
BWRs were studied by Auger electron spectroscopy and scanning 
electron microscopy. Slow-strain-rate-tensile tests were conducted 
on irradiated specimens in air and in simulated BWR water at 
289°C. Crack growth data on fracture-mechanics specimens of 
austenitic and ferritic steels in simulated BWR water, developed in 
this program over the past eight years, were compiled into a data 
base along with references that contain details of test methods, 
material compositions, metallographic information, and compar- 
isons of data with predictions based on the new crack growth 
curves proposed for inclusion in Section 9 of the ASME Code. 


33995 (NUREG/CR-4744-Vol.6-No.1) Long-term embrittle- 
ment of cast duplex stainiess steels in LWR systems: 
Semiannual report, October 1990-March 1991: Volume 6, No. 
1. Chopra, O.K. (Argonne National Lab., IL (United States)). Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Div. of Engineering; Argonne National Lab., IL (United States). Aug 
1992. 194p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(ANL-91/22). Source: OSTI; NTIS; INIS; GPO. 

Charpy-impact, tensile. and fracture toughness data are pre- 
sented for several heats of cast stainless steel that were aged up 
to 58,000 h at temperatures of 290-400°C. Results indicate that 
thermal aging increases the tensile stress and decreases the frac- 
ture toughness of the materials. In general, CF-3 steels are the 
least sensitive to thermal aging embrittlement and CF-8M steels 
are the most sensitive. The increase in flow stress of fully 
cast stainless steels is ~10% for CF-3 steels and ~20% for CF-8 
and CF-8M steels. The fracture toughness J, and average tearing 
modulus for heats that are sensitive to thermal aging (e.g., CF-8M 
steels) are as low as ~90 kJ/m? and ~60, respectively. 


33996 (ORNL/SUB-88-07685CT92/02) Fe3AFtype iron alu- 
minides: Aqueous corrosion properties in a range of 
electrolytes and slow-strain-rate ductilities during aqueous 
corrosion. Buchanan, R.A. (Tennessee Univ., Knoxville, TN 
(United States). Dept. of Materials Science and Engineering); Kim, 
J.G. Oak Ridge National Lab., TN (United States); Tennessee 
Univ., Knoxville, TN (United States). Dept. of Materials Science 
and Engineering. Aug 1992. 49p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE92040520. Source: OSTI; NTIS; GPO Dep. 

The Fe3Al-type iron aluminides have undergone continued devel- 
opment at the Oak Ridge National Laboratory for enhancement of 
mechanical and corrosion properties. Improved alloys and thermo- 
mechanical processing methods have evolved. The overall purpose 
of the project herein described was to evaluate the aqueous corro- 
sion properties of the most recent alloy compositions in a wide 
range of possibly-aggressive solutions and under several different 
types of corrosion-test conditions. The work supplements previous 
aqueous-corrosion studies on iron aluminides by the present au- 
thors. Four stages of this one-year aqueous-corrosion investigation 
are described. First the corrosion properties of selected iron alu- 
minides were evaluated by means of electrochemical tests and 
longer-time immersion tests in a range of acidic, basic and chloride 
solutions. Theses tests were performed under non-crevice condi- 
tions, i.e. the specimens were not designed to contain crevice 
geometries. Second, the iron-aluminide alloy that proved most re- 
sistance to chloride-induced localized corrosion under non-crevice 
conditions was further evaluated under more-severe crevice condi- 
tions by electrochemical and immersion testing. Third, in order to 
study the relative roles of Fe, Al, Cr and Mo in the formation of 
passive films, the chemical compositions of passive films were de- 
termined by X-ray photoelectron spectroscopy (XPS). And fourth, in 
order to study aqueous-corrosion effects on the ductilities of iron 





aluminides as related to hydrogen embrittlement and/or stress- 
corrosion cracking, slow-strain-rate corrosion (SSRC) tests were 
conducted over a range of electrochemical potentials. 


33997 (SAND-92-0213C) Exceptionaily high-strength (~3 
GPa) aluminum alloys demonstrated by oxygen ion implante- 
thon. Follstaedt, D.M.; Myers, S.M.; Bourcier, R.J.; Dugger, : 
Sandia National Labs., Albuquerque, NM (United States). [1992]. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-921183-3: 8. international 
conference on TMS beam processing of advanced materials, 
Chicago, IL (United States), 5 Nov 1992). Order Number 
DE92040980. Source: OSTI; NTIS; GPO Dep. 

Oxygen-implanted Al surface layers are shown to have excep- 
tional flow stresses, with values up to 2.9 GPa for 20 at.% 0. 
Quantitative evaluations are obtaincd by probing the hardness with 
low-load indentation and evaluating the combined of the 


layer and substrate with finite element modeling. The high densities 
of nanometer-size oxide precipitates observed with TEM account 


for the high strengths through conventional dispersion hardening 
theory. High strength is found even after the 20% alloy is annealed 
at 550°C (1.2 GPa). Relatively high str are also found for 
unannealed Al! implanted with as little as 5 at.% 0 (1.4 GPa). In 
addition, the coefficient of friction of Al and associated stick-slip ad- 
hesion are greatly reduced by 0 implantation. This work indicates 
that the fcc Al matrix can be precipitation hardened far beyond the 

strengths of current aerospace alloys (~0.5 GPa), and that con- 
ventional hardening theories can be applied to high volume 
fractions of nanometer-size precipitates to aid in designing new 
high-strength alloys. Aluminum oxide precipitates should be consid- 
ered for strengthening Al alloys because of their effectiveness in 
blocking dislocation motion at small sizes (~| mn) and their rela- 
tively high thermal stability. Oxygen implantation should be 
evaluated for treatment of Al-alloy engineering components in slid- 
ing contact to improve their tribological performance. 


33998 (SAND-92-2001C) Application of the square root 
diffusivity analysis to measuring the diffusivity of multicompo- 
nent alloys. Son, Yoon-Ho (Connecticut Univ., Storrs, CT (United 
States). Dept. of Metallurgy); Morral, J.E.; Thompson, M.S.; Romig, 
A.D. Jr. Sandia National Labs., Albuquerque, NM (United States). 
[1992]. 7p. Sponsored by USDOE, Washington, DC (United 
States); National Science Foundation, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Grant DMR-9025122. 
(CONF-9209179-3: 2. iketani international conference on diffusion 
in materials (DIMAT-92), Kyoto (Japan), 7-11 Sep 1992). Order 
Number DE92040978. Source: OSTI; NTIS; GPO Dep. 

The well known “Boltzmann-Matano analysis” can be used in 
general to measure the diffusivity of binary and ternary alloys. 
However for alloys containing four or more components, the analy- 
sis requires making assumptions, for example that the diffusivity is 
constant. Conversely, it can be shown that the “square root diffu- 
sivity analysis” applies to measuring diffusivities that vary with 
concentration, as long as the variation is linear with concentration. 
Methods of designing samples and evaluating data for the square 
root diffusivity ona are discussed. 


33999 (UCRL-ID—110831) Thermal analysis of magnetron 


sputtering designs. Kang, Sang-Wook; Makowiecki, D.M.; Ram- 
sey, P.B. Lawrence Livermore National Lab., CA (United States). 
12 Aug 1992. 29p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93000348. Source: OSTI; NTIS; GPO Dep. 

Thermal flow characteristics of a new type of magnetron sputter- 
ing source design have been analyzed for various materials, heat 
rates and geometries using TOPAZ2D code. Thermal conduction 
has been. assumed to be the only mechanism for transporting heat 
ea aaa Solutions re well with experiments 

and demonstrate the usefulness (and cost savings) of performing 
experimental parameter variations with the model rather than the 
hardware. Optimal designs based on the present analysis are also 
discussed. 


36 MATERIALS 
3602 Ceramics, Cermets, and Refractories 


3602 Ceramics, Cermets, and Refractories 


Refer also to citation(s) 33685, 33902, 33903, 33904, 33905, 
33906, 33907, 33908, 33909, 33910, 33911, 33912, 33913, 33971, 
34047, 34303, 34341, 35347, 35437 


34000 (ANL-91/39) Three-dimensional nuclear magnetic 
resonance imaging of green-state ceramics. Dieckman, S.L. (Ar- 
gonne National Lab., IL (United States)); Gopalsami, N.; Ford, 
J.M.; Raptis, A.C.; Ellingson, W.A.; Rizo, P.; Tracey, D.M.; Pujari, 
V.K. Argonne National Lab., IL (United States); Norton Co., North- 
boro, MA (United States). Sep 1991. 36p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE93000930. Source: OSTI; NTIS; GPO Dep. 

Objective is the development of nuclear magnetic resonance 
imaging techniques and technology applicable to the nondestruc- 
tive characterization of green-state ceramics. To this end, a 
three-dimensional (3-D) NMR imaging technique has been 
developed, based on a back-projection acquisition protocol in com- 
bination with image reconstruction techniques that are based on 
3-D Radon transform inversion. The method incorporates the ex- 
perimental flexibility to overcome many of the difficulties associated 
with imaging of solid and semisolid broad-line materials, and also 
provides contiguously sampled data in three dimensions. This tech- 
nique has been evaluated as a nondestructive characterizauon 
method for determining the spatial distribution of organic additves 
in green-state injection-mokied cylindrical Si,N* tensile specimens. 
The technique has been evaluated on the basis of providing mod- 
erate image resolution over large sample volumes, high resolution 
over smaller specimen volumes, and sensitivity to variations in the 
concentration of organics. Resolution of 200m has been obtained 
with excellent sensitivity to concentration. A detailed account of the 
3-D imaging results obtained from the study, a discussion of the 
difficulties and limitations of the imaging technique, and sugges- 
tions for technique and system improvements are included. 

34001 (ANL/CP-75748) The 

mations of zirconia studied by small angle neutron scattering 
and differential thermal analysis. Li, Z.; Epperson, J.E.; Fang, 
Y.; Chan, S.K. Argonne National Lab., IL (United States). Aug 
1992. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-9208144-1: 5. 
international conference on the science and technology of zirconia, 
Melbourne (Australia), 16-21 1992). Order Number 
DE92040718. Source: OSTi; NTIS; INIS; GPO Dep. 

The tetragonal-monociinic transformations of zirconia have been 
studied on pristine single crystals and on their cycled crystallites. 
Two complementary techniques have been used. Small angle neu- 
tron scattering experiments were carried out to monitor the degree 
of completion of a transformation under equilibrium conditions for 
collections of 20-30 large crystals using the total internal and ex- 
ternal surface area as an indicator. Differential thermal analysis 
experiments were carried out on smaller single-domain crystals of 
different sizes individually during heating and cooling to measure 
the rates of latent heat absorption and emission. The investigation 
establishes the upper limit of stability of the monoclinic phase, the 
lower limit of stability of the tetragonal phase, and the coexistence 
temperature between the two phases. The characteristics of the 
transformations are also inferred from these experiments. 


34002 (ANL/CP-75749) Nucleation in stress-induced 
tetragonal-monoclinic transformation of constrained zirconia. 
Chan, S.K. Argonne National Lab., IL (United States). Aug 1992. 

22p. by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9208144-2: 5. international 
conference on the science and technology of zirconia, Melbourne 
(Australia), 16-21 Aug 1992). Order Number DE92040720. Source: 
OSTI; NTIS; INIS; GPO Dep 

A theory for stress-induced tetragonal—-monoclinic transforma- 
tion of constrained zirconia is presented based on the assumption 
that when forcibly strained to a regime of absolute instability where 
the free energy density of the tetragonal phase has a negative cur- 
vature, the constrained tetragonal zirconia becomes unstable with 
respect to the development of a modulated strain pattern that will 
evolve into a band of twin monoclinic domains. The temperature 
range for such an instability, the critical size of the inclusion, the 


transtor- 
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corresponding critical strain, and the periodicity of the modulation 
are derived in terms of parameters that can be related to the elas- 
tic stiffness coefficients of various orders of the inclusion and the 
shear modulus ‘of the host matrix. An entirely different mechanism 
is suggested for the reverse monoclinic—tetragonal transformation 
because the monoclinic phase is metastable when the extrinsic 
stress is removed. Estimates for the parameters are inferred from 
a variety of experimental data for pure zirconia and the numerical 
values for the predicted physical quantities are obtained. 


34003 (ANL/CP-75798) Phase chemistry and microstruc 
ture evolution in sliver-clad (Bi2_,Pb,)Sr2Ca2Cu30y filaments. 
Luo, J.S. (Argonne National Lab., IL (United States)); Merchant, N.; 
Maroni, V.A.; Escorcia-Aparicio, E.; Gruen, D.M.; Tani, B.S.; Riley, 
G.N. Jr.; Carter, W.L. Argonne National Lab., IL (United States). 
Aug 1992. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-920802-3: Ap- 
plied superconductivity conference, Chicago, IL (United States), 
23-28 Aug 1992). Order Number DE92040716. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The reaction kinetics and mechanism that control the conversion 
of (Bi,Pb)2Sr2CaCu,0, (Bi-2212) + alkaline earth cuporates to (Bi, 
Pb)2Sr2Ca2CugO, (Bi-2223) in silver-clad wires were investigated 
as a function of equilibration temperature and time at a fixed oxy- 
gen partial pressure (7.5% O2). Measured values for the fractional 
conversion of Bi-2223 versus time have been evaluated based on 
the Avrami equation. SEM and TEM studies of partially and fully 
converted wires have revealed that (1) the growth of Bi-2223 is 
two-dimensional and controlled by a diffusion process, (2) liquid 
phases are present during part of the Bi-2212 —> Bi-2212 conver- 
sion, and (3) segregation of the second phases occurs in early 
time domains of the reaction. 


34004 (CONF-910825—1) Investigation of PACVD protective 
coating processes advanced diagnostics techniques: 
Performance , 31 May 1991-30 June 1992. Roman, W.C. 
United Technologies Research Center, East Hartford, CT (United 
States). 10 Jul 1992. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-86ER13560. From 10. inter- 
national symposium on plasma chemistry; Bochum (Germany); 4-9 
Aug 1991. Order Number DE92040307. Source: OSTI; NTIS; GPO 


Coherent anti-Stokes Raman Spectroscopy (CARS) is used to 
study the plasma-assisted chemical vapor deposition (PACVD) of 
TiB2. CARS is applied to the dominent species in an inductively 
coupled BaHe/Ar rf plasma. Axial concentration profiles of diborane 
and hydrogen are probed in the plasma. A five-step mechanism is 
developed. Photochemical initiation of the chemical reaction is con- 
sidered. 16 refs, 5 figs.(DLC) 


34005 (CONF-920402-56) Microwave processing of ceram- 
ics: Guidelines used at the Oak Ridge National Laboratory. 
Janney, M.A.; Kimrey, H.D.; Kiggans, J.O. Oak Ridge National 
Lab., TN (United States). [1992]. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From Material Research Society spring meeting; San Francisco, 
CA (United States); 27 Apr - 2 may 1992. Order Number 
DE92040862. Source: OSTI; NTIS; GPO Dep. 

To make meaningful comparisons between conventional and mi- 
crowave processing of materials, one must conduct experiments 
that are as similar as possible in the two environments. Particular 
attention must be given to thermal conditions, sample parameters, 
and furnace environment. Under thermal conditions, one must con- 
sider temperature measurement (pyrometer or thermocouple, 
sheath type, and arcing of thermocouples), thermal history (heating 
and cooling rates, thermal gradients), and exothermic reactions. 
Regarding sample parameters, one must consider sample size, 
and packing powders and insulation systems. With respect to fur- 
naces, one must consider differences in atmosphere, impurities, 
and uniformity of heating. Examples will be drawn from diffusion, 
grain growth, sintering, nitridation, and drying experiments con- 
ducted at the Oak Ridge National Laboratory (ORNL) over the past 
six years. 


34006 (CONF-9206271-2) Measurement of fracture tough- 
ness in thin films and small volumes using nanoldentation 
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methods. Pharr, G.M. (Rice Univ., Houston, TX (United States). 
Dept. of Materials Science); Harding, D.S.; Oliver, W.C. Oak Ridge 
National Lab., TN (United States). [1992]. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACOS5- 
840R21400. From NATO Advanced Study Institute on mechanical 
properties of materials having ultra-fine microstructure; Porto Novo 
(Portugal); 17 Jun - 1 jul 1992. Order Number DE92040711. 
Source: OSTI; NTIS; GPO Dep. 

Nanoindentation methods are now used routinely in the charac- 
terization of the elastic modulus and hardness of thin films and 
small volumes of material. Here, we report preliminary results of an 
investigation aimed at developing a technique by which the tough- 
ness of a thin film or small volume can be determined. The method 
is based on the radial cracking which occurs when brittle materials 
are indented by a sharp indenter such as a Vickers diamond. In 
microindentation experiments, the lengths of radial cracks have 
been found to correlate reasonably well with fracture toughness, 
and a simple, semi-empirical method has been developed to com- 
pute toughness from measured crack lengths. However, a problem 
is encountered in extending the method into the nanoindentation 
regime in that there are well defined loads, called cracking thresh- 
olds, below which indentation cracking does not occur in most 
brittle materials. For a Vickers indenter, cracking thresholds in most 
ceramics are about 25 grams or more, i.e., loads well above those 
which woukd normally be used in nanoindentation. We have re- 
cently found, however, that the problems imposed by the cracking 
threshold can largely be overcome by changing the indenter geom- 
etry. Preliminary studies using a three-sided indenter with the 
geometry of a comer of a cube have revealed that cracking thresh- 
olds can be reduced to loads as small as 0.5 grams, for which 
indentations and crack lengths in most materials are sub-micron in 
dimension. The studies also indicate that the simple relationships 
between toughness and crack length used for Vickers indenters 
still applies provided a different empirical constant is used. Results 
of these studies are presented along with a brief review of the the- 
ory on which the method is based. 


34007 (CONF-920802-2) Critical current measurements on 
a Ag/BI-Pb-Sr-Ca-Cu-O composite coll as a function of temper- 
ature and external magnetic field. Schwenterly, S.W. (Oak Ridge 
National Lab., TN (United States)); Lue, J.W.; Lubell, M.S.; Luton, 
J.N.; Joshi, C.H. Oak Ridge National Lab., TN (United States). 
[1992]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From Applied supercon- 
ductivity conference; Chicago, IL (United States); 23-28 Aug 1992. 
Order Number DE92040879. Source: OSTI; NTIS; GPO Dep. 

Transport critical currents have been measured on two coils of 
high-temperature superconducting (HTSC) tape as a function of 
temperature and external magnetic field. The HTSC tape and the 
coils were fabricated by American Superconductor Corporation. 
The sample coil windings have inside and outside diameters of 
roughly 25 mm and 40 mm, respectively, and a length of 50 mm. 
They contain about 300 turns of filamentary Bi-Pb-Sr-Ca-Cu-O 
2223 HTSC material sheathed in Ag to form a 0. 18-mm by 2.54- 
mm tape, with a total length of about 30 m. Critical current results 
are reported for temperatures between 4.2 K and 90 K, in mag- 
netic fields ranging up to 5.5 T. 


34008 (CONF-920878-2) Growth of epitaxial thin films by 
pulsed laser ablation. Lowndes, D.H. Oak Ridge National Lab., 
TN (United States). [1992]. 90p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
International conference on crystal growth; San Diego, CA (United 
States); Aug 1992. Order Number DE92040515. Source: OSTI; 
NTIS; INIS; GPO Dep. 

High-quality, high-temperature superconductor (HTSc) films can 
be grown by the pulsed laser ablation (PLA) process. This article 
provides a detailed introduction to the advantages and curent limi- 
tations of PLA for epitaxial film growth. Emphasis is placed on 
experimental methods and on exploitation of PLA to control epitax- 
ial growth at either the unit cell or the atomic-layer level. Examples 
are taken from recent HTSc film growth. 33 figs, 127 refs. (DLC) 


34009  (CONF-920944-1) Growth and pr les of ultrathin 
YBa2Cu,07_,; layers. Norton, D.P.; Lowndes, D.H. Oak Ridge 
National Lab., TN (United States). Sep 1992. 8p. Sponsored by 





USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 6. annual New York State Institute on Su- 
perconductivity (NYSIS) conference on superconductivity and 
applications; Buffalo, NY (United States); 15-17 Sep 1992. Order 
Number DE93001210. Source: OSTI; NTIS; GPO Dep. 

We report on the superconducting properties of ultrathin c-axis- 
oriented YBa2CU307_, (YBCO) layers grown by pulsed-laser 
deposition. For single YBCO layers embedded in a PrBazCu307_» 
matrix, with a YBCO layer thickness as small as one unit cell, 
there is evidence of a superconducting transition. We also find that 
the superconducting properties of ultrathin YBCO layers can be 
significantly enhanced by use of more conductive buffer 
and cap layers. In particular, Pro5Cap5BapCus07_3/YBCO/ 
Pro sCap 5Ba2Cu307_.¢ ultrathin structures have transport p r o p e 
rt ies superior to PrBajCu,07_»/YBCO/PrBa,Cu,07_ including 
an increase in T-and a narrower superconducting transition. 


34010 (CONF-920947—1) Colloidal Au and Ag precipitates 
formed in Al,O, by ion implantation and . White, 
C.W. (Oak Ridge National Lab., TN (United States)); Thomas, 
D.K.; Hensley, D.K.; Zuhr, R.A.; McCallum, J.C.; Pogany, A.; 
Haglund, R.F.; Magruder, R.H.; Yang, L. Oak Ridge National Lab., 
TN (United States). Sep 1992. 10p. Sponsored by USDOE, Wash- 
ington, DC (United States); Department of Defense, Washington, 
DC (United States). DOE Contract AC05-840R21400. Contract 
DAAL03-91G-0028. From Conference on nanostructured materials; 
Cancun (Mexico); 21-25 Sep 1992. Order Number DE93000969. 
Source: OSTI; NTIS; GPO Dep. 

lon implantation , (Au, Ag) and thermal annealing has been used 
to create localized regions containing a high density of colloidal Au 
or Ag precipitates in Al,O3. These colloidal precipitates give rise to 
dramatic optical absorption effects through surface plasmon reso- 
nance absorption. 


34011 (CONF-9211101-1) Development of a creep defor- 
mation and life model for a HiPed silicon nitride 


ceramic. Ding, J.L. (Washington State Univ., Pullman, WA (United 


States). Dept. of Mechanical Engineering); Liu, K.C.; Brinkman, 
C.R. Oak Ridge National Lab., TN (United States). [1992]. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From Annual automotive development 
technology contractors’ coordination meeting; Dearborn, MI (United 
States); 2-5 Nov 1992. Order Number DE93000980. Source: OSTI; 
NTIS; GPO Dep. 

A mathematical model was developed for predicting creep defor- 
mation and creep-rupture time for a HiPed silicon nitride (SigN,) 
ceramic subjected to thermal-mechanical loading in uniaxial tension 
at elevated temperatures. The model was formulated based on the 
deformation and rupture data obtained from a systematic experi- 
mental study on a single lot of GN-10 SigN4; however, it is 
applicable in principle to other types of ceramic materials. The 
model consists of three rate-type of equations that describe 
changes of three variables representing creep strain, devitrification 
of second phase, and creep damage. Introduction of the devitrifica- 
tion and creep damage variables is a new approach in constitutive 
modelling of SigN4 ceramics and has significantly enhanced the 
ability to predict effects of annealing on creep behavior and creep 
rupture lifetime. Although the proposed model is exploratory in na- 
ture, it has demonstrated the capability of describing the essential 
features of uniaxial creep and creep rupture behavior of the mate- 
rial subjected to both constant and stepwise-varied loading 
conditions as well as the effects of high temperature annealing on 
the subsequent creep and creep rupture behavior. The simplicity of 
the model makes the closed form solutions for constant or 
stepwise-varied loading possible and, therefore, facilitates adoption 
of the proposed model in the current engineering design and anal- 
ysis methods. 


34012 (DOE/ER/45191-20) [Hyperfine experimental investl- 
gation of zirconia ceramics]: [Annual progress report 20]. 
Oregon State Univ., Corvallis, OR (United States). [1992]. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG06-85ER45191. Order Number DE92040301. Source: 
OSTI; NTIS; GPO Dep. 

This research program has encompassed a broad investigation 
of microscopic structure and point defect properties in insulating 
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materials and some recent exploratory work on semiconductors. 
The major experimental technique is perturbed angular correlation 
(PAC) spectroscopy. Our research provides information about the 
microscopic structure, nucleation, and equilibrium of structural 
phases in materials under investigation. We have studied phase 
equilibria in monoclinic, tetragonal, and cubic zirconia in the past 
and have recently begun more detailed investigation of high- 
temperature anomalies in monoclinic zirconia and tetragonal 
stabilized zirconia. We also have found a number of instances 
where the indium PAC probe has detected subtle phase changes, 
small precipitate formation, and other phase behavior that are 
difficult to detect by conventional diffraction methods. The PAC ex- 
perimental technique is described briefly in section 2, and recent 
research is reviewed in section 3. 


34013 (DOE/ER/45391-3) Theory of the electronic and 

properties of solid state oxides: Annual technical 

Chelikowsky, J.R. Minnesota Univ., Minneapolis, MN 

(United States). Dept. of Chemical Engi and Materials Sci- 

ence. [1992]. 37p. Sponsored by USDOE, Washington, DC (United 

States). DOE Contract FG02-89ER45391. Order Number 
DE92040499. Source: OSTI; NTIS; GPO Dep. 

This work has concentrated on the electronic and structural prop- 
erties of solid state oxides. Emphasis has been on the electronic 
materials: silica, ruthenia, titania and mixed oxides. These are im- 
portant materials in terms of their technological applications which 
range from the packaging of electronic devices to catalytic sub- 
strates. Fundamental interest has centered on the nature of the 
micro-structure of such solids in the amorphous, or glassy, state. 
New theoretical techniques have been implemented to examine 
such issues. The techniques outlined within this report are based 
on ab initio pseudopotential methods, and interatomic potentials. 
Some areas examined under this project are: (1) The nature of the 
amorphization process of quartz under pressure. (2) The equations 
of state of crystalline silica polymorphs. (3) The behavior of the op- 
tical and electronic properties of quartz under pressure. (4) Elastic 
anomalies in silica. (5) The optical and structural properties of tita- 
nia, ruthenia and mixed oxides. (6) New theoretical approaches to 
understand covalent bonds in oxides and small clusters. 


34014 (EUR-14160) Superconductivity (New Insights and 
current trends in high T. superconductors). Gregoli, S. (ed.) 
(Commission of the European Communities, Brussels (Belgium). 
Directorate General for Science, Research and Development); 
Raveau, B. (ed.); Rao, C.N. Commission of the European Commu- 
nities, Luxembourg (Luxembourg). 1992. 106p. (CONF-9101147-: 
Workshop on Superconductivity, Bangalore (india), 29 Jan - 2 feb 
1991). Source: OSTI; NTIS (US Sales Only); OSTI; NTIS (US 
Sales Only); INIS. 

Separate abstracts were prepared for 17 of the papers in this 
volume. 


(EUR-14160, pp. 1-4) The chemistry of high- 
temperature superconductors. Rao, C.N.R. (indian Inst. of 
Science, Bangalore (India)). Commission of the European Commu- 
nities, Luxembourg (Luxembourg). 1992. (CONF-9101147-: 
Workshop on Superconductivity, Bangalore (india), 29 Jan - 2 feb 
1991). In Superconductivity (New insights and current trends in 
high T- superconductors). 106p. Order Number DE93701055. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Main high T. superconductors families are cuprates. The most 
important features (crystal structure, CuO2 sandwich layers, Cu-O 
bonds, oxygen stoichiometry, electronic properties...) are de- 
scribed. 30 refs. 


34016 (EUR-14160, pp. 5-12) Redox mechanisms and su- 
perconductivity In layered copper oxides. Raveau, B. (Grand 
Accelerateur National d’lons Lourds (GANIL), 14 - Caen (France)); 
Michel, C.; Hervieu, M.; Provost, J. (ed.). Commission of the 
European Communities, Luxembourg (Luxembourg). 1992. (CONF- 
9101147—: Workshop on Superconductivity, Bangalore (india), 29 
Jan - 2 feb 1991). e Superconductivity (New insights and current 
trends in high T- superconductors). 106p. Order Number 
DE93701055. Source: OSTI; NTIS (US Sales Only); INIS. 

Redox reactions in high T. superconductors cuprates are com- 
plex and play an important role in superconductivity: oxygen 
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non-stoichiometry is influencing the critical temperature, and rock 
salt layers interact with copper layers. 25 refs., 7 figs. 


34017 (EUR-14160, pp. 21-32) The challenge of high tem- 
perature superconductivity. Edwards, P.P. (Birmingham Univ. 
(United Kingdom)); Liu, R.S. Commission of the European Commu- 
nities, Luxembourg (Luxembourg). 1992. (CONF-9101147-: 
Workshop on Superconductivity, Bangalore (India), 29 Jan - 2 feb 
1991). In Superconductivity (New insights and current trends in 
high T- superconductors). 106p. Order Number DE93701055. 
Source: OSTI; NTIS (US Sales Only); INIS. 

High temperature superconductivity represents the greatest chal- 
lenge that now exists in solid state science. At present, we do not 
fully understand the origin of superconductivity at these extraordi- 
narily high temperatures in cuprate materials of considerable 
complexity. Here we present a brief overview of what we believe to 
be the important features of the solid state chemistry of oxide su- 
perconductors, and a comment on the present status of critical 
currents of these high T. materials. The challenge is undoubtedly 
interdisciplinary; ranging from synthetic solid state chemistry to ma- 
terials engineering. 20 refs., 7 figs. 


34018 (EUR-14160, pp. 36-41) Some results on HTSC de- 
sign. Porter, D.B. (Valencia Univ. (Spain)); Porter, A.B.; Fuertes, 
A.; De la Fuente, G.F. Commission of the European Communities, 
Luxembourg (Luxembourg). 1992. (CONF-9101147—: Workshop on 
Superconductivity, Bangalore (india), 29 Jan - 2 feb 1991). In 
Superconductivity (New insights and current trends in high T, su- 
perconductors). 106p. Order Number DE93701055. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Methods for decreasing the diffusion path lengths (laser floating 
zone), and procedures based on the use of chemical or structural 
precursors allow progress in the understanding high T. supercon- 
ductors behaviour on an atomic and molecular scale. 25 refs., 4 
figs. 


34019 (EUR—14160, pp. 47-63) Some effects of substitu- 
tional impurities in high T. superconductors. Mehbod, M. 
(Universite Libre de Bruxelles (Belgium)); Dettour, R. Commission 
of the European Communities, Luxembourg (Luxembourg). 1992. 
(CONF-9101147—: Workshop on Superconductivity, Bangalore (In- 
dia), 29 Jan - 2 feb 1991). In Superconductivity (New insights and 
current trends in high T- superconductors). 106p. Order Number 
DE93701055. Source: OSTI; NTIS (US Sales Only); INIS. 

The objective of the present work is to study in a systematic way 
the influence of the magnetic and non-magnetic impurities in bulk 
and single crystal of high t. superconductors. Modifications of the 
crystals structure and their stoichiometry, observed in-situ as well 
as the appearance of new superconducting phases will be corre- 
lated with the impurities incorporation. From the substituting 
impurities position, their ionization state, their electronic interactions 
with the other elements, resulting modifications measurements of 
the superconductivity properties give informations on mechanism of 
high-Te superconductivity. 10 refs., 19 figs., 1 tab. 


34020 (EUR-14160, pp. 64-75) Deposition of high T. super- 
conductor thin films by pulsed excimer laser ablation and 
thelr post-synthesis processing. Ogale, S.B. (Poona Univ., Pune 
(India). Dept. of Physics). Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1992. (CONF-9101147-: 
Workshop on Superconductivity, Bangalore (india), 29 Jan - 2 feb 
1991). In Superconductivity (New insights and current trends in 
high T- superconductors). 106p. Order Number DE93701055. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper describes the use of pulsed excimer laser ablation 
technique for deposition of high quality superconductor thin films 
on different substrate materials such as Y stabilized ZrO2, SrTiOs3, 
LiINbOs, Silicon and Stainless Steels, and dopant incorporation dur- 
ing the film depositions. Processing of deposited films using ion 
and laser beams for realisation of device features are presented. 
28 refs., 16 figs. 


34021 (EUR-14160, pp. 76-78) Chemistry and stoichiome- 
try related to high T. oxides. lyer, R.M. (Bhabha Atomic 
Research Centre, Bombay (India)). Commission of the European 
Communities, Luxembourg (Luxembourg). 1992. (CONF-9101147-: 
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Workshop on Superconductivity, Bangalore (india), 29 Jan - 2 feb 
1991). In Superconductivity (New insights and current trends in 
high T- superconductors). 106p. Order Number DE93701055. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Synthesis of high T. superconducting oxides (Bi-Ca-Sr-Cu-O, 
Til-Ca-Ba-Cu-O, Y-Ba-Cu-O, and Y-Ba-Cu-O systems) and parame- 
ters influencing their phase stability (stoichiometry, cation disorder, 
oxygen content, sintering, ions sorption...) are presented with EPR 
studies on GdoCuQ,. 9 refs. 


34022 (EUR-14160, pp. 79-81) Electronic applications of 
low and high T, superconductors. Pedersen, N.F. (Technical 
Univ. of Denmark, Lyngby (Denmark). Lab. of Applied Physics 3). 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1992. (CONF-9101147—: Workshop on Superconductivity, 
Bangalore (India), 29 Jan - 2 feb 1991). In Superconductivity (New 
insights and current trends in high T- superconductors). 106p. Or- 
der Number DE93701055. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This paper is a brief review of low T. and high T- thin films tech- 
nology and applications. 7 refs. 


34023 (EUR-14160, pp. 82-85) Magnetic measurements in 
superconductors: scope and limitations. Grover, A.K. (Tata Inst. 
of Fundamental Research, Bombay (india)). Commission of the 
European Communities, Luxembourg (Luxembourg). 1992. (CONF- 
9101147—: Workshop on Superconductivity, Bangalore (india), 29 
Jan - 2 feb 1991). In Superconductivity (New insights and current 
trends in high T- superconductors). 106p. Order Number 
DE93701055. Source: OSTI; NTIS (US Sales Only); INIS. 

Attention is focussed onto the scope and limitations of various 
measurements to determine the magnetization values, the lower 
and the upper critical fields, the critical current density and the irre- 
versibility line in superconductors. 17 refs. 


34024 (EUR-14160, pp. 86-92) Structure and conductivity 
of high T. cuprates. Leeuw, D.M. de (Philips Gloeilampenfab- 
rieken NV, Eindhoven (Netherlands). Natuurkundig Lab.). 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1992. (CONF-9101147—: Workshop on Superconductivity, 
Bangalore (India), 29 Jan - 2 feb 1991). In Superconductivity (New 
insights and current trends in high T- superconductors). 106p. Or- 
der Number DE93701055. Source: OSTI; NTIS (US Sales Only); 
INIS. 

High T. superconductor cuprates exhibit a large similarity both in 
crystal structure as well as in electrical properties. The crystal struc- 
ture have in common the presence of CuO. planes with oxygen 
vacancies. Critical temperature T. is a function of holes content per 
Cu per CuO2 plane. T. max is a function of the bond valence sums 
for copper and oxygen located in CuOz planes. 20 refs., 3 figs. 


34025 (EUR-14160, pp. 93-100) On the electronic structure 
of high T. superconductors. Fink, J. (Kernforschungszentrum 
Karlsruhe GmbH (Germany). Inst. fuer Nukleare Festkoerper- 
physik); Nuecker, N.; Romberg, H.; Alexander, M.; Knupfer, M.; 
Mante, J.; Claessen, R.; Buslaps, T.; Harm, S.; Manzke, R.; 
Skibowski, M. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1992. (CONF-9101147—-: Workshop on 
Superconductivity, Bangalore (India), 29 Jan - 2 feb 1991). In 
Superconductivity (New insights and current trends in high T- su- 
perconductors). 106p. Order Number DE93701055. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Studies of the electronic structure of high-T. superconductors 
and related compounds by high-energy spectroscopies are re- 
viewed. In particular, we report on investigations by electron 
energy-loss, angle-resolved photoemission, and inverse angle- 
resolved photoemission spectroscopy. Information on the symmetry 
and the character of states close to the Fermi level has been ob- 
tained. 25 refs., 8 figs. 


34026 
deficient rare earth oxides. Zhang, Jie (Arizona State Univ., 
Tempe, AZ (United States). Dept. of Chemistry); Eyring, L.; Von 
Dreele, R. Los Alamos National Lab., NM (United States). [1992]. 
9p. Sponsored by USDOE, Washington, DC (United States); Na- 
tional Science Foundation, Washington, DC (United States). DOE 


(LA-UR-92-2601) The crystal structures of oxygen 





Contract W-7405-ENG-36. Grant DMR-8820017. (CONF-9208134— 
1: 15. applied crystallography conference, Cieszyn (Poland), 10-12 
Aug 1992). Order Number DE92040331. Source: OSTI; NTIS; 
GPO Dep. 

We have solved the structures of five members of the homolo- 
gous series MnO2,_2 for M=Pr and Tb from high resolution 
time-of-flight neutron powder diffraction data. All these structures 
are derived from the parent MOz fluorite by creation of oxygen va- 
cancies and subsequent lattice distortion. AH have at least one 
common cell edge which is 5 of the (211) vector in fluorite. Apart 
from Tb7O,2, these materials have remarkably low symmetry and 
very large unit cells; most are either monoclinic or triclinic. One of 
the largest of those solved is Pr;90;3 whose monoclinic unit cell 
contains 112 atoms and is described by 84 atomic coordinates. 
The basic trend thus far observed in a comparison of these struc- 
tures is that in the higher oxides where the mean lattice volume for 
each vacancy is ca. 200A or larger, the vacancies are no longer 
paired on opposite sides of a metal atom as found in the rhombo- 
hedral M702 structure. This is consistent with the fact that the 
dominant bonding forces in rare-earth oxide systems is mainly ionic 
in nature. Thus, the formation of any intermediate phase in the ho- 
mologous series is the result of minimizing the interactions between 
defect centers and does not involve any covalency effects which 
might preserve a large defect cluster in a dilute array of vacancies. 


34027 (LA-UR-92-2721) Compaction of submicron and 
nanocrystalline Al,O3-ZrO, ceramics. McKittrick, J. (California 
Univ., San Diego, La Jolla, CA (United States)); Tunaboylu, B.; 
Katz, J. Los Alamos National Lab., NM (United States). [1992]. 7p. 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9207146-1: 
NATO Advanced Study Institute meeting on mechanical properties 
and deformation behavior of materials having ultra-fine microstruc- 
tures, Porto Novo (Portugal), Jul 1992). Order Number 


DE92040233. Source: OSTI; NTIS; GPO Dep. 
The eutectic in the AlzO3-ZrO2 system was rapidly solidified by 


heating with an 02-H2 torch and then quenching the melt with a 
twin roller device. The as-quenched material, which was amor- 
phous or nanocrystalline, was milled with B4C or Al,03 media and 
pressed into pellets which were sintered conventionally or with mi- 
crowaves. Samples contaminated with boron carbideresulted in 
compacts with substantially reduced porosity and a lower fraction 
of tetragonal ZrO2. Conventional sintering at low temperatures re- 
sulted in the formation of “rods” of an Al,03 rich phase which grew 
from the presence of a low melting B203-rich liquid. Conventional 
and microwave sintering at temperatures up to 1600°C resulted in 
a microstructure where 100-200 nm ZrO. grains were present in- 
tragranularly in the a-Alz03 grains. Larger ZrO2 grains (~1 um) 
were found intergranularly. As-quenched lamellar microstructures 
were preserved at low temperatures but spheroidized at sintering 
temperatures > 1600°C. 


34028 (LA-UR-92-2886) Transient radiation effects in 
polarization-maintaining fibers. Looney, L.D.; Lyons, P.B. Los 
Alamos National Lab., NM (United States). [1992]. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9209184-2: The International Society for 
Optical Engineering (SPIE) meeting, Boston, MA (United States), 
8-11 Sep 1992). Order Number DE92040355. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Polarization-maintaining fibers were irradiated with 1.5 ns elec- 
tron pulses. Linearly polarized light was injected into the fiber, 
aligned either parallel or perpendicular to the fiber core’s stress 
axis. Linearly polarized light was detected with a high speed optical 
system, with polarization axis either parallel! or perpendicular to the 
stress axis. Light throughput and attenuation were documented in 
these four geometries. No differences were observed in radiation- 
induced attenuation between the two injection conditions when the 
output observations were aligned with input orientation. No evi- 
dence in this time regime was seen for radiation-induced mode 
crossover, i. e., no signal (to <1% of the power transmitted along 
the injection axis) was observed in the cross polarization state at 
the output as a consequence of the irradiation. 
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34029 (NEI-NO-263) Ceramics: Properties and 

tlon. Johansen, K.H. (Elkem Materials A/S (NO)). Norsk 
Petroleumsforening, Oslo (Norway). 1990 27p. (in Norwegian). 
{CONF-9010518-8: Offshore operation and maintenance 1990, 
Bergen (Norway), 17-18 Oct 1990). Order Number DE93711187. 
Source: OSTI; NTIS. 

The present conference paper deals with the physical and chem- 
ical properties of ceramics together with the area of application. 
The properties concerning the degree of hardness, wear resis- 
tance, and corrosion resistance at high temperature levels are 
compared with other types of materials. The area of application is 
discussed, and the paper focuses on the methods of using ceram- 
ics in offshore production systems. 12 figs., 2 tabs. 


34030 (ORNL/Sub-87-07685/2) Interference of wedge 
shaped protrusions on the faces of a Griffith crack in biaxial 
stress: Final report. Boulet, J.A.M. (Tennessee Univ., Knoxville, 
TN (United States)). Oak Ridge National Lab., TN (United States); 
Tennessee Univ., Knoxville, TN (United States). Apr 1992. 69p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE92041375. Source: 
OSTI; NTIS; GPO Dep. 

An initial investigation of the influence of protrusion interference 
on the fracture toughness required to prevent unstable propagation 
of a Griffith crack in a brittle material is described. The interference 
is caused by relative shear displacement of the crack faces when 
subjected to remote biaxial stress with neither principal stress par- 
allel to the crack. It is shown that for room temperature cracks 
smaller than about one centimeter in silicon carbide, or about one 
millimeter in silicon nitride, the presence of interference changes 
the fracture stress. A mathematical model based on linear elasticity 
solutions and including multiple interference sites at arbitrarily 
specified positions on the crack is presented. Po. reared me 
change in required fracture toughness and its 
wedge geometry (size and vertex angle), applied stresses catiaee 
tion and magnitude), and location of the interference site are 
discussed. Results indicate that a single interference site has only 
a slight effect on required toughness. However, the influence of in- 
terference increases monotonically with the number of interference 
sites. The two-dimensional model described herein is not accurate 
when the interference sites are closely spaced. 


34031 (SAND-92-8217) Tritium migration in vapor de- 
posited beta silicon carbide. Causey, R.A. (Sandia National 
Labs., Livermore, CA (United States)); Wampler, W.R.; Retelle, 
J.R. Sandia National Labs., Livermore, CA (United States). Sep 
1992. 24p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DR00789. Order Number 
DE92041234. Source: OSTI; NTIS; GPO Dep. 

Tritium diffusivities and solubilities have been measured for va- 
por deposited beta silicon carbide. The solubility measurements 
were performed over the temperature range of 1000°C to 1600°C 
and the pressure range 0.01 to 1.0 atmospheres. Diffusivities were 
determined for the temperature range of 1100°C to 1500°C. The 
magnitude of the diffusivity was much lower than that for metals 
and the activation energy was much higher. The measured solubil- 
ity had a negative heat of solution and, when corrected for surface 
absorption, varied linearly with the square-root of pressure. The low 
diffusivity along with the apparent negative heat of solution are in- 
dicative of trap controlled migration of tritium in the silicon carbide. 


34032 Method for the accelerated making of super conduc- 
tive ceramic or wires. Critchlow, P.R.; Cave, J. To 
Hydro-Quebec (Canada). 22 May 1992. Filed date 21 Nov 1990. 
Canada Patent patent application 2030483. 22p. (in French). 
Source: Micromedia Ltd., Technical Information Centre, 165 Hotel 
de Ville, Place du Portage, Phase 2, Hull, Quebec, Canada J8X 
3X2. Prices: PC $6.00 CAN; MF $4.00 CAN. 

A method is disclosed for fabricating wires, strips, or other analo- 
gous elements made from ceramic superconductors with a high 
transition temperature, for example yttrium-barium-copper oxides. 
The method proves to be much more rapid and effective than the 
presently known methods. According to the invention, a wire or 
strip made from grains of a precursor of the ceramic superconduc- 
tor is subjected to directional solidification (melt-texturing) at a 


ERA Vol. 17, No. 12 241 





36 MATERIALS 
3602 Ceramics, Cermets, and Refractories 


given number of locations equally spaced along its length. This di- 
rectional solidification is carried out at these different locations at 
the same time, at the same temperature, at the same speed, and 
in the same direction so as to form an identical number of zones of 
microstructure oriented along the wire or strip, the zones increas- 
ing in length until they join. This method allows multiplying the 
present speed of fabrication, which is known to be very low, by a 
coefficient of the same value as the number of locations where di- 
rectional solidification is carried out. If the number of locations is 
for example 10, the speed of fabrication of the superconducting 
wire or strip will be multiplied by about 10. 4 figs., 1 tab. 


3606 Other Materials 


Refer also to citation(s) 32909, 32933, 32934, 32940, 32942, 
33253, 33254, 33319, 33320, 33322, 33325, 33326, 33370, 33652, 
33659, 33671, 33786, 34013, 34057, 34309, 34331, 34448, 34493, 
34685 


(ANL/CP-75668) The central bond “C="5C isotope 

superconductivity In the high-T. (*-(ET)el, phase 
and its implications regarding the superconducting pairing 
mechanism in TTF-besed organic superconductors. Carison, 
K.D. (Argonne National Lab., IL (United States)); Williams, J.M.; 
Geiser, U.; Kini, A.M.; Wang, H.H.; Klemm, R.A.; Kumar, S.K.; 
Schiueter, J.A.; Ferraro, J.R.; Lykke, K.R.; Wurz, P.; Sutin, J.D.B.; 
Parker, D.H.; Schirber, J.E.; Venturini, E.L.; StArgonne National 
Lab., IL (United States). [1992]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38 
;AC04-76DP00789. (CONF-920850-1: European conference on 


molecular electronics, Padua (Italy), 24-28 Aug 1992). Order Num- 
ber DE92040725. Source: OSTI; NTIS; GPO Dep. 

We report a new study, based on magnetization measurements, 
of the isotope effect for ‘°C substitution in the electronically active 
central double-bonded carbon atoms (C=C) of the TTF moiety of 
ET [bis(ethylenedithio)tetrathiafulvalene] in 6*-(ET)2ls which is the 


crystallographically ordered form of 6-(ET)ol, produced by applica- 
tion of pressure. A recent report by Merzhanov et al. [C. R. Acad. 
Sci., Paris, 314, 563 (1992)] has shown that this same © substitu- 
tion leads to a “giant” isotope effect (AT-= — 0.6 K) in resistive 
determinations of T.(~ 8 K) for 6-(ET)ols, which lends experimen- 
tal support to a theory by Yamaji [Solid State Common., 61, 413. 
(1987)] for salts of TTF-analogue donor molecules that includes 
optical phonons of symmetric intramolecular vibrations as a source 
of mediation for superconducting pairing of charge-carriers. In con- 
trast to this result, our study shows the absence of an isotope 
effect within a precision of + 0.1 K.(~ 1%), indicating that the cen- 
tral atom C=C stretching motion (~ 1500 cm—") of ET cannot be a 
dominant mechanism for phonon exchange. Our results are consis- 
tent with those of a very recent study of the same isotope effect for 


n-(ET)2Cu[N(CN)2JBr and x-(ET)2Cu(NCS)2 [lInorg. Chem., 32, 
3356 (1992)]. 


34034 (ANL/CP-76908) Isotope effect in 'C-substituted 
(central C=C) «-phase organic superconductors. Geisere, U. 
Williams, M.J. (Argonne National Lab., IL (United States)); Carlson, 
K.D.; Kini, A.M.; Wang, H.H.; Klemm, R.A.; Ferraro, J.R.; Kumar, 
S.K.; Lykke, K.R.; Wurz, P.; Fleshler, S.; Dudek, J.D.; Eastman, 
N.L.; Mobley, P.B.; Seaman, J.M.; Sutin, J.D.Argonne National 
Lab., IL (United States). [1992]. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9208132-2: 1992 international conference on science and 
technology of synthetic metals (ICSM), Goeteborg (Sweden), Aug 
1992). Order Number DE92040748. Source: OSTI; NTIS; GPO 
Dep. 

The organic electron-donor molecule eT 
[bis(ethylenedithio)tetrathiafulvalene] was synthesized twice by the 
identical route: (a) with natural ('*C) carbon isotopic distribution; 
(b) with 95% 'SC, in the central C=C double bond position. The su- 
perconducting transition temperatures (in magnetic fields of 0.0-0.4 
T) of single crystals prepared by both routes of ET synthesis were 
found, by the use of ac susceptibility measurements, to be identical 
within the precision of the measurements (~O.IK or 1%) for 
the ambient-pressure superconductors x«(ET)>Cu(NCS). and 
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«-(ET)2Cu[N(CN)2]Br. The absence of an effect of such isotopic re- 
placement on Tc indicates that the central C=C stretching vibration 
(a high-energy optical mode at ~1500 cm-") is not the dominant 
contributor to the superconducting pairing mechanism in these sys- 
tems. 


34035 (CONF-920854—1) Conduction in lon implanted sin- 
gle crystal diamond. Hunn, J.D. (North Carolina Univ., Chapel 
Hill, NC (United States). Dept. of Physics and Astronomy); Parikh, 
N.R.; Swanson, M.L.; Zuhr, R.A. Oak Ridge National Lab., TN 
(United States). [1992]. 18p. Sponsored by USDOE, Washington, 
DC (United States); Department of Defense, Washington, DC 
(United States). DOE Contract AC05-840R21400. Contract 
N00014-87-K-0243. From 3. international conference on the new 
diamond science and technology and 3rd European conference on 
diamond, diamond-like and related coatings; Heidelberg (Ger- 
many); 31 Aug - 4 sep 1992. Order Number DE92040861. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We have implanted sodium, phosphorus and arsenic into single 
crystal type Ila diamond as possible n-type dopants. Particular em- 
phasis was applied to the implantation of sodium at different 
temperatures and doses; combined implantation energies of 55,80 
and 120 keV were used to provide a uniformly doped layer over 
approximately 100 nm depth. The implanted layers exhibited semi- 
conducting behavior with a single exponential activation energy 
between 0.40 and 0.48 eV, as determined by temperature depen- 
dent resistance measurements. A sample implanted to a 
concentration of 5.10'® Nat/cm® at 550°C exhibited a single acti- 
vation energy of 0.415 eV over a temperature range from 25 to 
500°C. Thermal annealing above 900°C was found to remove im- 
plantation damage as measured by optical absorption and RBS/ 
channeling. However, concomitant increases in the resistance and 
the activation energy were observed. Implantation of 2*Ne was 
used to introduce a damage density equivalent to the 2°Na implant, 
while not introducing an electrically active species. The activation 
energy and electrical resistance were similar but higher than those 
produced by implantation with sodium. We conclude that the elec- 
trical properties of the Na-implanted samples were at least partly 
due to electrically active Na, but that residual implantation damage 
was still important. j 


34036 (CONF-921183-2) Structural changes Induced by 
electron Irradiation in graphite. Koike, J. (Oregon State Univ., 
Corvallis, OR (United States)); Pedraza, D.F. Oak Ridge National 
Lab., TN (United States). [1992]. 21p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From 8. international conference on TMS beam processing of ad- 
vanced materials; Chicago, IL (United States); 5 Nov 1992. Order 
Number DE92040863. Source: OSTI; NTIS; INIS; GPO Dep. 

Highly oriented pyrolytic graphite was irradiated at room temper- 
ature with 300 kV electrons. Transmission electron microscopy and 
electron energy loss spectroscopy were employed to study the 
structural changes produced by irradiation. The occurrence of a 
continuous ring intensity in the selected area diffraction (SAD) pat- 
tern obtained on a specimen irradiated with the electron beam 
parallel to the c-crystallographic axis indicated that microstructural 
changes had occurred. However, from the SAD pattern obtained for 
the specimens tilted relative to the irradiation direction, it was found 
that up to a fluence of I.| x 10?” e/m? graphite remained crystalline. 
An SAD pattern of a specimen irradiated with the electron beam 
perpendicular to the c-axis confirmed the persistence of crystalline 
order. High resolution electron microscopy showed that ordering 
along the c-axis direction remained. A density reduction of 8.9% 
due to irradiation was determined from the plasmon frequency 
shift. A qualitative model is proposed to explain these observations. 
A new determination of the threshold displacement energy, Ey, of 
carbon atoms in graphite was done by examining the appearance 
of a continuous ring in the SAD pattern at various electron ener- 
gies. A value of 30 eV was obtained whether the incident electron 
beam was parallel or perpendicular to the c-axis, demonstrating 
that E, is independent of the displacement direction. 


34037 (DOE/ER/45205-7) High temperature stability, inter- 
face bonding, and mechanical behavior in 6-NiAI and NiAl 
matrix composites with reinforcements modified by lon beam 
enhanced deposition: Progress report, June 1, 1991—May 31, 





1992. Grummon, D.S. Michigan State Univ., East Lansing, Ml 
(United States). Dept. of Metallurgy, Mechanics and Material Sci- 
ence. 22 Jan 1992. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-85ER45205. Order Number 
DE92014399. Source: OSTI; NTIS; GPO Dep. 

In preparation for experiments with surface modified Al,O, 
reinforcements in BNiAl, diffusion bonding experiments were con- 
ducted. FP alumina fibers were prepared with ion sputtered surface 
films (Al,O3, Al, Ni) and then composited with BNiAI slabs and hot 
pressed. After 70 thermal cycles, interfacial shear strength was 
measured. A roughness mechanism is proposed for the observed 
increased strength of the coated fibers. Creep in Ni3Al was stud- 
ied. 3 figs, 1 tab. (DLC) 


34038 (DOE/ER/45370—-4) Morphological analysis of 
lonomers: Progress report, August 1, 1987—December 31, 
1991. Wisconsin Univ., Madison, WI (United States): [1991]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-88ER45370. Order Number DE92040162. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Anomalous small-angle x-ray scattering (SAXS) investigations 
were carried out on amorphous and semi-crystalline ionomers (Ni- 
neutralized sulfonated polystyrene ionomers, polyurethane 
ionomer). lonomers with semicrystalline matrices (three-phase ma- 
terials) were also studied with SAXS (poly(ethylene-co-methacrylic 
acid) ionomer). Ethylene oxide units were incorporated into the 
backbone of sulfonated polyurethane ionomers in an attempt to in- 
duce aggregate dissociation. Small-angle neutron scattering was 
used to study the effect of ionic aggregation on ionomer chain di- 
mensions in telechelic and model polyurethane ionomers. Studies 
have been completed on carboxylated and sulfonated model 
polyurethane ionomers in order to determine the effect of the pen- 
dant ionic group on ionomer structure- property relationships 
(mechanical properties). (DLC) 


34039 (ENEA-RT-DISP-91-01) High-dumping laminated 


rubber bearings simulation by computer. Sano’, T.; Di Pasquale, 


G.; Vocaturo, E. ENEA, Rome (italy). Direzione Sicurezza 
Nazionale e Protezione Sanitaria. 1992. 39p. (in Italian). Order 
Number DE93712138. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper the implementation of a constitutive model for the 
simulation of high-damping laminated rubber bearings on a com- 
puter code is described. The code used is the well-known 
DRAIN-TABS, which has been modified adding the new type of 
material to the TRUSS element. 


24040 (ETDE/JP-mf-93716254, pp. 15-17) Study of rock re- 
sistivity under high temperature/pressure (in the fiscal year 
1990). Nishizawa, O. (Geological Survey of Japan, Tsukuba 
(Japan)); Takakura, S. Geological Survey of Japan, Tsukuba, 
Ibaraki (Japan). Dec 1991. 280p. (in Japanese). In Interim report 
on the 1990 research and development results of the Sunshine 
Project.: Research on deep geothermal resource exploration tech- 

. Order Number DE93716254. Source: OSTI; NTIS (US 
Sales Only). 

Measured results of natural potential are reported when some 
rocks are subjected to a differential stress. When cylindrical speci- 
mens of granite and andesite were respectively saturated by 
distilled water, KCI solution and Al(NOs3)3 solution and were added 
by axial compression which increases with time, a potential was 
measured between both electrodes which had been axially fitted on 
each end and each center. When AE (acoustic emission) could be 
grasped by a piezoelectric elemwnt fitted on the end of a specimen 
and the generation of microcracks could be montored. The changes 
of potential difference are described at respective stages, that is, at 
the zero load, at the low load (where the potential difference in- 
creases with the increase of differential stress), at the medium load 
(where AE is observed, new microcracks are generated and the 
potential difference becomes small at the stage of dilatancy begin- 
ning) and just before the fracture. Moreover, the stress memory 
when cyclic axial pressure is added to a specimen, and the relax- 
ation phenomenon when a sample is left as it is after a constant 
axial load has been added are also reported. 2 refs., 1 tab. 


34041 (INIS-mf-13348, pp. 41-46) Methods of studying ox- 
Ide scales grown on zirconium alloys in autoclaves and in a 
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PWR. Blank, H. (Paul Scherrer Inst. (PSI), Villigen (Switzerland)); 
Bart, G.; Thiele, H. Paul Scherrer Inst. (PSI), Villigen (Switzerland). 
1992. 74p. In Paul Scherrer Institut annual report 1991: Annex IV: 
PSI nuclear energy research. Progress report 1991. Order Num- 
ber DE938000807. Source: OSTI; NTIS; INIS. 

The analysis of water-side corrosion of zirconium alloys has 
been a field of research for more than 25 years, but the details of 
the mechanisms involved still cannot be put into a coherent pic- 
ture. Improved methods are required to establish the details of the 
microstructure of the oxide scales. A new approach has been 
made for a general analysis of oxide specimens from scales grown 
on the zirconium-based cladding alloys of PWR rods in order to 
analyse the morphology of these scales, the topography of the ox- 
ide/metal interface and the crystal structures close to this interface: 
a) Instead of using the conventional pickling solutions, the Zr-alloys 
are dissolved using a ‘softer’ solution (Bra in an organic solvent) in 
order to avoid damage to the oxide at the oxide/metal interface to 
be analysed by SEM (scanning electron microscopy). A second ad- 
vantage of this method is easy etching of the grain structure of 
Zr-alloys for SEM analysis; b) By using the particular properties of 
the oxide scales, the corrosion-rate-determining innermost part of 
the oxide layer at the oxide/metal interface can be separated from 
the rest of the oxide scale and then analysed by SEM, STEM 
(scanning transmission electron microscopy), TEM (transmission 
electron microscopy) and electron diffraction after dissolution of the 
alloy. Examples are given from oxides grown on Zr-alloys in a 
pressurized water reactor and in autoclaves. (author) 8 figs., 3 
tabs., 9 refs. 


34042 (LA-UR-92-2075) Vibrational and NMR probe studies 
of S Az-1 montmorillonite. Johnston, C.T. (Florida Univ., 
Gainesville, FL (United States). Dept. of Soil Science); Erickson, 
C.; Earl, W.L. Los Alamos National Lab., NM (United States). 
[1992]. 21p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9105366-1: 
Workshop on metal speciation and contamination of soil, Jekyll Is- 
land, GA (United States), May 1991). Order Number DE92017443. 
Source: OSTI; NTIS; GPO Dep. 

This paper reports a study of the interactions of exchangeable 
metal cations with mineral surfaces using a combined spectro- 
scopic/macroscopic approach. Objectives were to examine the use 
of water molecules and metal cations as molecular probes of 
smectite water interactions. The »2 mode of water is used as a 
diagnostic vibrational band. An FTIR-gravimetric cell is used to ex- 
amine the FTIR spectra of water on homoionic smectites. The 
23Na NMR resonance is used to probe metal-water interactions on 
the surface. Results show that there are strong changes in both 
position and absorption coefficient of the H-O-H bending mode of 
water sorbed on SAz-1 montmorillonite as a function of water con- 
tent. These changes are attributed to strong electrostatic forces 
and mobility changes that occur when the water in the interlamme- 
lar space is associated with the metal ion. The clay surface is 
viewed as having at least two distinct sites to which a hydrated 
Na* can bind. 32 refs, 5 figs. (DLC) 


34043 (LA-UR-92-2477) Infrared laboratory spectra and 
composition changes of synthetic amorphous silicate grains. 
Blanco, A. (Lecce Univ. (Italy). Dipt. di Fisica); Fonti, S.; Martino, 
M.; Bussoletti, E.; Mennella, V.; Colangeli, L.; Stephens, J.R. Los 
Alamos National Lab., NM (United States). [1992]. 3p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-9206278-1: Astronomical infrared spec- 
troscopy conference, Calgary (Canada), 16-19 Jun 1992). Order 
Number DE92040211. Source: OSTI; NTIS; GPO Dep. 
We present here infrared laboratory spectra of some a 

silicates of olivine composition. By changing the metal to silicon 
ratio as well as the content of iron relative to magnesium, we in- 
vestigate the spectroscopic effects of chemical fractionation during 
formation and processing of grains materials in astronomical envi- 
ronments. 


34044 (LA-UR-92-2604) Sputter deposition and character! 
zation of MoSi,/SIC c coatings. Hirvonen, J-P. 
(Technical Research Centre of Finland, Espoo (Finland)); Kattelus, 
H.; Suni, |.; Likonen, J.; Jervis, T.R.; Nastasi, M. Los Alamos Na- 
tional Lab., NM (United States). [1992]. 7p. Sponsored by USDOE, 
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Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9206271—1: NATO Advanced Study Institute on mechanical 
properties of materials having ultra-fine microstructure, Porto Novo 
(Portugal), 17 Jun - 1 jul 1992). Order Number DE92040326. 
Source: OSTI; NTIS; GPO Dep. 

We have deposited layered structures of MoSi2/SiC composite 
coatings on different substrates by using a sputtering technique. 
SiC was used for a constituent of this structure because of the 
thermodynamic stability of the MoSi,/SiC system. DC -magnetron 
and rf -diode systems were used to sputter MoSi, and SiC, respec- 
tively. The substrates were mounted on a rotating holder allowing 
successive deposition Of MoSiz and SiC layers. The total number 
of sublayers of each kind was 90. The thickness of the MoSiz sub- 
layers was 10 mn and that of the SIC 3 mn. The coatings were 
characterized in terms of a composition and microstructure by 
Rutherford backscattering (RBS), secondary ion mass spectrometry 
(SIMS),x-ray diffraction, indentation fracture, and nanoindentation. 
The layered structure was still observed after the coating was an- 
nealed at 500°C for 1 h, which recrystallized the MoSiz layer. 
However, hardness and indentation modulus were increased from 
11.640.8 and 220+20 GPa to 20.8141.2 and 290+30 GPa, re- 
spectively. Preliminary indentation fracture measurements indicate 
that the layered structure is more brittle than a single, amorphous 
as-deposited MoSi, layer. Although|no improvement in the room 
teruperature toughness was obtained, the hardness of the recrys- 
tallized composite coating was significantly higher than reported 
previously for a MoSi2/SiC composite. 


34045 (NEI-NO-262) Engineering plastics - properties and 
applications. Fredriksen, A. (Veritas Research A/S (NO)). Norsk 
Petroleumsforening, Oslo (Norway). 1990 27p. (CONF-9010518-7: 
Offshore tion and maintenance 1990, Bergen (Norway), 17- 
18 Oct 1990). Order Number DE93711186. Source: OSTI; NTIS. 

The use of plastics offshore is increasing and new materials and 
applications are under way. The excellent performance for opera- 
tion and maintenance together with co itive cost are main 
reasons for using fibre reinforced plastics (FRP) offshore. The ob- 
jective of this paper is to describe the basic characteristics of 
plastics and composites, and to give examples of material proper- 
ties that may be used for improved solutions with respect to 
offshore operation and maintenance. Topics being discussed are: 
Properties, advantages and disadvantages; applications; future po- 
tential. 11 refs., 9 figs., 9 tabs. 


34046 Self-cleaning feed distributing delivery device for 
glass melters. Mensink, D.L. To Dept. of Energy. 16 Jan 1991. 
USA Patent patent application 7-641,826. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC09- 
89SR18035. Order Number DE92019839. Source: OSTI; NTIS; 
GPO Dep. 

This invention consists of a self cleaning, plug resistant, ad- 
justable parameter feed distributing and delivery apparatus for a 
glass melter comprising a housing with a passage therethrough for 
a glass slurry, a cold finger within the passage for creating a dis- 
persion patten of the slurry, a movable slotted tube for controlling 
the confluence of air propellant and slurry in the passage, and a 
plurality of ribs that extend through the slots in the slotted tube to 
urge the slurry forward if it becomes stuck or resists forward move- 
ment. Coolant passages in the housing and the cold finger 
maintain the slurry temperature below that of the melter plenum. 
The cold finger is axially movable to adjust the dispersion patten to 
the desired consistency. Other design features of size can be ap- 
plied for use in situations requiring different parameters of patten, 
particle size, rate, feed consistencies. The device utilizes air as 
both a propellant and a surface cleansing mechanism. Other fluids 
may be used as propellants where process compatibility requires. 


34047 (UCRL-ID-111453) Effects of lonizing radiation on 
selected optical materials: An overview. Wirtenson, G.R.; White, 
R.H. Lawrence Livermore National Lab., CA (United States). 30 Jul 
1992. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. Order Number DE93001324. 
Source: OSTI; NTIS; GPO Dep. 

This report gives an overview of the effects of ionizing radiation 
on optical materials that may be used in spacecraft sensors. It in- 
troduces the relevant phenomena and indicates were more detailed 
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information can be found. The topics covered include radiation 
induced absorption in ultraviolet transmitting materials, ordinary op- 
tical glasses, cerium stabilized optical glasses, and infrared 
transmitting materials; bleaching and annealing, and radiolumines- 
ence. 


34048 (UCRL-JC—108836) Preparation and properties of 
low density replica carbon foams. Hulsey, S.S.; Poco, P.K. 
Lawrence Livermore National Lab., CA (United States). Apr 1992. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-920402-55: Material Research 
Society spring meeting, San Francisco, CA (United States), 27 Apr 
- 2 may 1992). Order Number DE92019573. Source: OSTI; NTIS; 
GPO Dep. 

Low density foams are, used for a variety of applications, includ- 
ing catalytic supports, battery anodes, microporous membranes, 
and laser fusion targets. The technique for making replica carbon 
foams described in this paper has been previously reported and in- 
volves a process in which an inorganic substrate (sodium chloride) 
is infused with a carbonizable polymer. After carbonization, the 
substrate is removed by a leaching process and the wet foam is 
dried; the resultant foam is referred to as replica carbon. This pa- 
per describes improvements in the processing which result in a 
smaller pore size and improved foam homogeneity. The original 
substrate is the single most important factor affecting the resultant 
structure. Techniques to improve the uniformity of the substrate 
and the translation of substrate anomalies into the final product are 
described. In addition, correlations observed between the original 
particle size distribution of a variety of different salts as compared 
to the final pore size of the resultant foam are discussed. 


40 CHEMISTRY 


Refer also to citation(s) 33064 


34049 (WINCO—11795) Systematic chemical equation bal- 
ancing. Filby, E.E. (Westinghouse Idaho Nuclear Co., Inc., Idaho 
Falls, ID (United States)). Westinghouse Idaho Nuclear Co., Inc., 
Idaho Falls, ID (United States). 20 Mar 1992. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
841D12435. (CONF-9203182—1: 34. annual meeting on systematic 
chemical equation balancing, Caldwell, ID (United States), 26-28 
Mar 1992). Order Number DE92017234. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Many technical studies have a fundamental need for balanced 
chemical equations. Yet students in chemistry courses are often 
given only minimal guidance on how to obtain these profoundly im- 
portant expressions. All of the beginning chemistry text the author 
has reviewed show “balancing by inspection” as the initial method 
of choice, and offer systematic methods only when oxidation- 
reduction systems are examined. Balancing ordinary equations 
basically becomes a “black art” and redox equations are treated as 
being, fundamentally different from all other systems. This paper 
will present a systematic equation-balancing-a method based on 
very simple algebraic manipulations. The method is foolproof (if 
one can do simple algebra), strongly rooted in chemical fundamen- 
tals, and can handle all types of chemical systems. The author has 
successfully taught, this method to groups at many different educa- 
tional levels (high school through working, 7 professionals); they 
only needed to be willing, and able, to use simple algebra. 
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Refer also to citation(s) 32810, 32812, 32957, 33018, 33024, 
33039, 33129, 33139, 33301, 33686, 34157, 34158, 34493, 34570, 
34785, 34786, 35481 


34050 (CEAC-R-6-91) Fluorimetrich determination of ura- 
nium in mineral samples and phosphoric solutions. Pupo 
Gonzales, |. (Centro de Estudios Aplicados al Desarrollo Nuclear 
(CEADEN), La Habana (Cuba)); Cuevillas, J.; Estevez, J. Comision 
de Energia Atomica, La Habana (Cuba). 1991 10p. (in Spanish). 
Order Number DE93601219. Source: OSTI; NTIS (US Sales Only); 
INIS. 





In this paper an analytical technique for the determination of ura- 
nium in .lifferent cuban minerals and acid leaching liquors of 
phosphor es is proposed. The method used for solid samples in- 
cludes thir disolution and further dilution of the solution obtained. 
For liquid samples dilution is the only intermediate step used. A 
study of HNO3 concentration (pH) was made in fluorimetric mea- 
surements. The method was applied to the uranium analysis in two 
IAEA standard reference samples (phosphate base), in natural 
phosphorites and a synthetic one, in clays and phosphoric liquors. 
The results agree with those obtained by other methods. 


34051 (CONF-9206274—1) Microparticie-based fluorescence 
immunoassay. Whitten, W.B. (Oak Ridge National Lab., TN 
(United States)); Ramsey, J.M.; Bronk, B.V. Oak Ridge National 
Lab., TN (United States). [1992]. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
US Army Chemical Research Development Engineering Center 
(CRDEC) conference on obscuration and aerosol research; Ab- 
erdeen Proving Grounds, MD (United States); 22-26 Jun 1992. 
Order Number DE92040704. Source: OSTI; NTIS; GPO Dep. 

We have recently shown that it is possible to detect single 
molecules of highly fluorescent dyes (1). However, there are a 
large number of compounds of practical interest that are either 
nonfluorescent or, if fluorescent, the emission spectrum is not suffi- 
ciently distinctive to give useful analytical specificity. One way to 
achieve very high sensitivity and selectivity is to attach a fluores- 
cent label to the analyte molecule via an antibody-antigen reaction. 
We have undertaken some experiments to explore the utility of im- 
munofiuorescence techniques in conjunction with our microparticle 
fluorescence measurements for the detection of biologically impor- 
tant substances. 


34052 (CONF-9209199-1) The determination of Neptunium- 
237 in urine by ICP-MS. Wade, J.W.; Morton, S.J.; Stewart, J.H. 
Jr. Oak Ridge National Lab., TN (United States). [1992]. 3p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 1. national conference on inductively cou- 
pled plasma mass spectrometry; Philadelphia, PA (United States); 
19-20 Sep 1992. Order Number DE92040706. Source: OSTI; 
NTIS; GPO Dep. 

A routine analytical method for measuring Np-237 in urine by in- 
ductively coupled plasma mass spectrometry (ICP-MS) has been 
developed. Neptunium is co-precipitated from an aliquot of urine 
with calcium phosphate. The precipitate is wet ashed with nitric 
acid, and the neptunium is absorbed on a commercially available 
chromatography material. The major constituents of the ashed 
sample are eluted with 4M nitric acid, and neptunium is eluted with 
ammonium bioxalate. Detection limits of 0.1 pCi/L are easily ob- 
tained with 50 mi aliquots of urine. Chemical recovery is monitored 
with a spike of Np-239. Purified are screened on 
the ICP-MS using pneumatic nebulization and Th-230 as an inter- 
nal standard. Neptunium-237 at the femtogram level is then 
determined by the ICP-MS after sample introduction into the sys- 
tem by electrothermal vaporization. Although this method has been 
extensively tested for urine, it can be applicable for environmental 
matrices after the initial sample preparation. 


34053 (CONF-9209208-1) Analysis of electrospray derived 
lons using a quadrupole ion trap mass spectrometer. Van 
Berkel, G.J. Oak Ridge National Lab., TN (United States). [1992]. 
2p. Sponsored by USDOE, Washington, DC (United States); De- 
partment of Health and Human Services, Washington, DC (United 
States). DOE Contract AC05-840R21400. Grant RO1GM45372. 
From 1992 international conference on biological mass spectrome- 
try; Kyoto (Japan); 20-24 Sep 1992. Order Number DE93000979. 
Source: OSTI; NTIS; GPO Dep. 

Electrospray (ES) ionization has emerged as a simple and sensi- 
tive method by which to produce gas-phase ions from involatile, 
polar, and thermally labile compounds for analysis by mass spec- 
trometry (MS). Much of the recent interest in ES stems from the 
ability to produce gas-phase multiply charged ions from high mass 
biopolymers such as proteins and oligonucleotides. This multiple 
charging phenomenon effectively extends the mass range of the 
mass spectrometer and allows for replicate measurements of the 
molecular weigh thereby increasing the accuracy of the measure- 
ment. Moreover, because analytes are sprayed from solution at 
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atmospheric pressure, ES provides a convenient means by which 
to couple MS and any one of several condensed-phase separation 
techniques. Another significant advance in MS over the last several 
years has been the development of the quadrupole ion trap as an 
analytical mass spectrometer. The ion trap is a small, rugged and 
relatively low cost mass spectrometer that offers high sensitivity 
(low detection limits) and the ability to perform high efficiency MS/ 
MS and MS® experiments. These attributes with the ion 
trapping nature of the instrument and the more recently demon- 
Strated extended mass-to-charge range and high mass resolution 
capability make this instrument extremely versatile and well suited 
as the analyzer for ES derived ions. 


34054 (CONF-921104—4) Measurement of mass transport 
and axial dispersion in the electrically driven em 

contactor. Scott, T.C.; DePaoli, D.W.; Sisson, W.G. Oak Ridge 
National Lab., TN (United States). [1992]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From American Institute of Chemical Engineers 
annual meeting; Miami, FL (United States); 1-6 Nov 1992. Order 
Number DE92040030. Source: OSTI; NTIS; GPO Dep. 

Mass transport and axial dispersion experiments have been run 
on an electrically driven solvent extraction device, the emulsion- 
phase contractor. Impulse and step-change testing on the 
apparatus has shown that the Peclet number for the dispersed 
phase is approximately 50 with a dispersed phase hold-up ap- 
proaching 20%. In mass transfer tests over 5 gree stages 


were obtained in an apparatus within an operating region of 18 
inches. 


34055 (DOE/ER/13434—7) Development of laser-ion beam 
photodissociation methods: Progress report, December 1, 
1991—November 30, 1992. Russell, D.H. Texas A and M Univ., 
College Station, TX (United States). Dept. of Chemistry. Aug 1992. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG05-85ER13434. Order Number DE92040512. Source: 
OSTI; NTIS; GPO Dep. 

During this report period our research efforts have concentrated 
on the continued development of the tandem magnetic sector (EB)/ 
reflectron-time-of-flight (TOF) instrument, preliminary experiments 
with the tandem TOF/TOF E/R-TOF instrument, developing the 
methodology for performing photodissociation with pulsed lasers on 
the EB/R-TOF instrument, preliminary experiments with laser ion- 
ization on the aerosol-particle beam apparatus, development of a 
vacuum ultra-violet laser for photoionization/photoexcitation of gas 
phase ions, and fundamental studies on matrix-assisted laser des- 
orption ionization (MALD)). 


34056 
analyzer dev , May 1, 1992—July 31, 
1992. Tennessee Univ., Knoxville, TN (United States). Measure- 
ment and Control Engineering Center. [1992]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FCO02- 
881D12691. Order Number DE92040475. Source: OSTI; NTIS; 
GPO Dep. 

The field test of the Raman Analyzer on a production column at 
Tennessee Eastman Company is progressing. A Du Pont acetic 
acid recovery column is also being studied. 1 fig. 


eet ane On-line chemical composition 
Status 


34057 (INIS-mf-13345, pp. 12) Trace uranium concentration 
In water samples and uranium content and radon exhalation 
rate In building materials. Rawat, A. (Aligarh Muslim Univ. (in- 
dia). Z.H. Coll. of Engineering and Technology); Jojo, P.J.; Kumar, 
A.; Tyagi, R.K.; Prasad, R. Commission of the European Communi- 
ties, Brussels (Belgium); USDOE Office of Energy Research, 
Washington, DC (United States). Office of Health and Environmen- 
tal Research; International Atomic Energy Agency, Vienna 
(Austria); Salzburg Univ. (Austria). Inst. fuer Allgemeine Biologie, 
Biochemie und Biophysik. 1991. 222p. (CONF-910905-: 5. interna- 
tional symposium on the natural radiation environment, Salzburg 
(Austria), 22-28 Sep 1991). In Fifth international symposium on the 
natural radiation environment (NRE - V). Book of abstracts. Order 
Number DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. BUILDING MATERIALS/uranium; WATER/uranium; 
URANIUM; MEASURING METHODS; TRACE AMOUNTS; WATER 
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34058 (INIS-mf-13357, pp. 22-27) Isolation of 137-Cs in 
tune fish by ammonium phosphomolybdate (AMP). Yumiarti; 
Surtipanti, S. National Atomic Energy Agency, Jakarta (indonesia). 
1988. 917p. (In Indonesian). (CONF-8612188—: Symposium Ill on 
applications of isotopes and radiation, Jakarta (indonesia), 16-17 
Dec 1986). In Proceedings of Symposium Ill on Applications of Iso- 
topes and Radiation. Order Number DE93000808. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The isolation of 137-Cs in tuna fish (Neithunnus macroptenus) 
has been carried out using AMP. The energy of 137-Cs was mea- 
sure using Nal(T1) detector connected to a Multi Channel Analyzer 
(MCA). In standard solution of 137-Cs with activity 160.74 and 
80.37 pCi, the addition of 120 mg AMP and 7 hours of absorption 
time, caused 97% of 137-Cs in the solution was absorbed. The de- 
struction of tuna fish was carried out using two methods namely by 
wet destruction with sulfuric acid, nitrit acid and hydrogen peroxid 
mixture and by wet destruction with hydrogen peroxide. The appli- 
cations of this technique of tuna fish was carried out by spiking 
137-Cs standard into the fish before being destructed. The recov- 
ery obtained from wet destruction with H202 was about 80%, while 
from destruction with acid mixtures and H202 was only about 
47%. (authors). 3 refs, 3 tabs. 


34059 (INIS-mf-13357, pp. 28-36) Determination of micro 
and trace elements in tea leaves by neutron activation analy- 
sis. Mellawati, J.; Minami, A.; Surtipanti, S. National Atomic 
Energy Agency, Jakarta (indonesia). 1988. 917p. (in Indonesian). 
(CONF-8612188-: Symposium Ill on applications of isotopes and 
radiation, Jakarta (indonesia), 16-17 Dec 1986). In Proceedings of 
Symposium Iil on Applications of Isotopes and Radiation. Order 
Number DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 

Analysis of Br, La, Ca, Sc, Cr, Fe, Rb, Sb, Co, Zn, Eu, As, Se, 
Cs, and Hg, in tea leaves sample has been carried out either as 
micro trace elements. Analysis were carried out by irradiating the 
samples for 36 hours followed by two days cooling in TRIGA- 
MARK reactor, at thermal neutron flux of 10 exp. 11 n/cm2s. Multi 
Channei Analyzer was use for identifying the energy of gamma ray 
emitted. The result obtained in term of concentration range were Br 
2.82-4.95 ppm; La 0.13-3.84 ppm; Sc 0.10-0.88 ppm; Cr 0.18-1.03 
ppm; Ca 0.28-0.94 ppm; Fe 161.33-894.11 ppm Rb 50.42-144.61 
ppm; Sb 0.09-0.88 ppm; Co 0.06-0.18 ppm; Zn 11.17-33.50 ppm; 
Eu 0.01-0.06 ppm; As 0.14-1.50 ppm; Se 3-60 ppb; Cs 0.07-0.38 
ppm and Hg 10-80 ppb. (author). 7 refs, 3 figs, 4 tabs. 


34060 (INIS-mf—13357, pp. 37-41) Determination of 60Co in 
water and sea water using 2-nitroso-1-napthol reagent. Sur- 
tipanti, S.; Syaefuadin, S.; Mellawati, J. National Atomic Energy 
Agency, Jakarta (Indonesia). 1988. 917p. (in Indonesian). (CONF- 
8612188-: Symposium Ill on applications of isotopes and 
radiation, Jakarta (Indonesia), 16-17 Dec 1986). In Proceedings of 
Symposium Iil on Applications of Isotopes and Radiation. Order 
Number DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 

The determination of 60-Co in water and sea water sample has 
been carried out after being concentrated and separated. The pre- 
concentration was carried out using ion exchange resin Ir-120 
while the separation of 60-Co from the other elements was done 
by extracting the 60-Co with 2-nitros-1-naphtol and cloroform as 
the solvent. The activity of gamma ray emitted was measured us- 
ing Multi Channel Analyzer and the recovery of 60-Co found was 
about 80-90%. (authors). 3 refs, 4 tab. 


34061 (INIS-mf-13357, pp. 146-153) Local standard callbra- 
tion to the international standard (Smow) for determining '*-O 
and D composition in water sample. Abidin, Z.; Wandowo; In- 
droyono; Djiono. National Atomic Energy Agency, Jakarta 
(Indonesia). 1988. 917p. (In Indonesian). (CONF-8612188-—: Sym- 
posium Ili on applications of isotopes and radiation, Jakarta 
(Indonesia), 16-17 Dec 1986). In Proceedings of Symposium Ill on 
Applications of Isotopes and Radiation. Order Number 
DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 

18-O and D using measurement in natural water as a tracer hy- 
drology was done Mass spectrometer. Relative ratio difference of 
the heavy isotope to the more abundant of light isotope of the 
sample with respect to a refference or standard has been mea- 
sured SMOW (Standard Mean Ocean Water), has been decided by 
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IAEA to be used as a intercalibration (standard international). Fol- 
lowing measurement only using local standard (JAWS) as a 
working standard. From Mass spectrometer result, value of the 
delta sample with respect to JAWS can be changed to the delta 
sample with respect to SMOW by using computer programe or 
mathematical equation. Value of the delta ratio 18-O/16-O and D/H 
local standard which was obtained from the calibration result were 
-6.48 o/oo and -39.0 o/oo, respectively. The same sample of rain 
water as well as ground water with difference time of analysis will 
be found 18-0/16-O and D/H ratio not more than 0.1 o/oo for 18-O 
and 1 o/oo for D. (authors). 4 refs, 4 figs, 1 tab. 


34062  (INIS-mf-13357, pp. 287-293) Study of trace elements 
content in rice straw for animal feed. Sasangka, B.H.; Suhary- 
ono; Suyono, G.; Afandi, M.; Hidayat, A.; Sobana. National Atomic 
Energy Agency, Jakarta (indonesia). 1988. 917p. (in Indonesian). 
(CONF-8612188—: Symposium Ill on applications of isotopes and 
radiation, Jakarta (Indonesia), 16-17 Dec 1986). In Proceedings of 
Symposium Ill on Applications of Isotopes and Radiation. Order 
Number DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 

An experiment was conducted to investigate the trace elements 
content of rice straw such as Fe, Zn, and Cr. Samples were ob- 
tained from Pasar Jumat and Pusakanegara, and were collected 
several days after harvesting. Activation analysis was used as a 
method for detecting trace elements content and counting were 
done by using multi channel analyzer two days after irradiation. 
Results indicated that rice straw from Pasar Jumat contained of 
Fe: 25.46-113.44 ug/g, Zn: 30.02-91.55 ug/g, and Cr: 9.83-36.5 
ug/g and rice straw from Pusakanegara contained of Fe: 11.54- 
99.23 ug/g, Zn: 12.02-91.55 ug/g and Cr: 13.80-35.67 ug/g. It is 
concluded that all samples can be used as animal feed, and the 
values were considered relatively save for the animal. (author). 9 
refs, 2 tabs. 


34063 (JAERI-M-92-040) Determination of uranium in 
coated fuel particle compact by potassium fluoride fusion- 
gravimetric method. Ito, Mitsuo (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); Iso, 
Shuichi; Hoshino, Akira; Suzuki, Shuichi. Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Mar 1992. 22p. (in Japanese). Order 
Number DE93703489. Source: OSTI; NTIS; INIS. 

Potassium fluoride-gravimetric method has been developed for 
the determination of uranium in TRISO type-coated fuel particle 
compact. Graphite matrix in the fuel compact is burned off by heat- 
ing it in a platinum crucible at 850degC. The coated fuel particles 
thus obtained are decomposed by fusion with potassium fluoride at 
900degC. The melt was dissolved with sulfuric acid. Uranium is 
precipitated as ammonium diuranate, by passing ammonia gas 
through the solution. The resulting precipitate is heated in a muffle 
furnace at 850degC, to convert uranium into triuranium octoxide. 
Uranium in the triuranium octoxide was determined gravimetrically. 
Ten grams of coated fuel particles were completely decomposed by 
fusion with 50 g of potassium fluoride at 900degC for 3 hrs. Analyt- 
ical result for uranium in the fuel compact by the proposed method 
was 21.04 + 0.05 g (n = 3), and was in good agreement with that 
obtained by non-destructive +-ray measurement method : 21.01 + 
0.07 g (n = 3). (author). 


34064 (LBL-32408, pp. 78-81) Laser photoelectron spec- 
troscopy of ions. Ellison, G.B. (Univ. of Colorado, Boulder (United 
States)). Lawrence Berkeley Lab., CA (United States). [1992]. DOE 
Contract FG02-87ER13695. (CONF-9206180—Summs.: 14. com- 
bustion research meeting, Tahoe City, CA (United States), 14-17 
Jun 1992). In Fourteenth combustion research conference. 347p. 
Order Number DE92017086. Source: OSTI; NTIS. 

This enterprise uses photoelectron spectroscopy to study the 
properties of negative ions and radicals. The essence of the exper- 
iment is to cross a 0.6 keV mass-selected ion beam (M~) with the 
output of a CW laser, hwo. The resultant detached photoelectrons 
with kinetic energy, KE, are energy analyzed by means of a set of 
electrostatic hemispherical analyzer. Analysis of the photoelectron 
spectra enables us to extract molecular electron affinities, vibra- 
tional frequencies and electronic splittings of the final radical, M, as 
well as the relative molecular geometries of ions (M~) and radicals 
(M). The author has scrutinized the two nitrenes: methyinitrene 
(CH3N) and phenyinitrene (CgHsN). 





34065 (LBL-32408, pp. 85-88) Investigation of 

four-wave mixing for quantitative detection of nitric oxide. Far- 
row, R.L. (Sandia National Labs., Livermore, CA (United States)); 
Rakestraw, D.J.; Vander Wal, R. Lawrence Berkeley Lab., CA 
(United States). [1992]. (CONF-9206180—Summs.: 14. combustion 
research meeting, Tahoe City, CA (United States), 14-17 Jun 
1992). In Fourteenth combustion research conference. 347p. Or- 
der Number DE92017086. Source: OSTI; NTIS. 

Resonant degenerate four-wave mixing (DFWM) is currently the 
subject of intensive investigation as a sensitive diagnostic tool for 
molecular and atomic species. In applications involving luminous or 
high-pressure reacting gases, DFWM has the advantage of gener- 
ating a coherent (beam-like) signal, providing excellent immunity to 
background-light interference. Since multiple one-photon reso- 
nances are involved in the signal generation process, the DFWM 
technique can be very sensitive, approaching the sensitivity of 
laser-induced fluorescence (LIF) in some cases. The authors are 
conducting fundamental and applied investigations of DFWM for 

measurements of trace species in reacting gases. In 

this abstract the authors present results illustrating progress in: (1) 
high-resolution investigations of DFWM collisional line shapes and 
ee a ee en 
james. 


34066 (LBL-32408, pp. 89-92) High resolution Raman spec- 
troscopy of complexes and clusters in molecular beams. 
Felker, P.M. (Univ. of California, Los Angeles (United States)); 
Hartland, G.V.; Henson, B.F.; Venturo, V.A. Lawrence Berkeley 
Lab., CA (United States). [1992]. (CONF-9206180-Summs.: 14. 
combustion research meeting, Tahoe City, CA (United States), 14- 
17 Jun 1992). In Fourteenth combustion research rence. 
347p. Order Number DE92017086. Source: OSTI; NTIS. 

The DOE-sponsored project in this laboratory has two facets. 
The first is the development of methods of nonlinear Raman spec- 
troscopy for application in studies of sparse samples. The second 
is the application of such methods to structural and dynamical 
studies of molecules, complexes, and clusters in supersonic molec- 
ular beams. The authors have made progress in several areas, as 


described below. The first pertains to theoretical and experimen- 


tal developments in Fourier transform stimulated emission 
(FT-SES) and Fourier transform hole-burning 
spectroscopy (FT-HBS). The second deals with progress in the de- 
velopment in ionization-detected stimulated Raman 
(IDSRS). The third involves the application of IDSRS methods to 
studies of jet-cooled benzene clusters. The fourth pertains to ID- 
SRS results from studies of hydrogen-bonded complexes 
containing phenols. The fifth relates to IDSRS studies of carbazole- 
(Ar), and benzene-(Ar), clusters. 


34067 (LBL-32408, pp. 93-96) Spectroscopic and dynam} 
cal studies of highly energized small polyatomic molecules. 
Field, R.W. (Massachusetts Inst. of Tech., Cambridge (United 
States)); Silbey, R.J. Lawrence Berkeley Lab., CA (United States). 
[1992]. (CONF-9206180-—Summs.: 14. combustion research 
meeting, Tahoe City, CA (United States), 14-17 Jun 1992). In Four- 
teenth combustion research conference. 347p. Order Number 
DE92017086. Source: OSTI; NTIS. 

The standard methods of extracting information from rotation- 
vibration spectra of polyatomic molecules invariably fail to provide 
intelligible information about unimolecular dynamics. The standard 
method [assignment of eigenstates — fit to set of Dunham type 
molecular constants — reduction to set of potential energy surface 
parameters] typically fails because eigenstates encode long-time 
dynamics which are sensitive to subtle details of the entire poten- 
tial surface. The authors have made significant progress toward the 
goal of extracting visualizable and interpretable ball-and-spring 
dynamics from spectra. Rather than replacing traditional spectro- 
scopic spectrum-decoding methods by some new form of 
statistically-based pattern recognition, they have generalized the 
standard approach. The keys are (1) use of low resolution spectra 
to characterize short-time dynamics and (2) textbook harmonic 
oscillator scaling relationships to extrapolate energy glow rates, ob- 
servable at low energy as spectroscopic perturbations, 
from very slow and restrictive at low energy to very fast and global 


at high energy. The combined study of acetylene A'A,—+X'Z,* low 
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resolution (30 cm~') Dispersed Fluorescence (DF) and high reso- 
lution (0.03 cm~') Stimulated Emission Pumping (SEP) spectra 
allowed the authors to formulate and test a spectrum decoding pro- 
cedure that should be generally applicable to molecules larger than 
C2He2. They have also made significant _— in identifying all of 
the factors which control the intensities of nominally forbidden 
rotation-vibration transitions, so that it will soon be possible to 
record the pure and complete sequences that are essential to the 
valid use of statistical measures that will give rigorous and quanti- 
tative insights into the evolution from regular (localized) to chaotic 
(statistical) dynamics. 


34068 (LBL-32408, pp. 214-217) Nonperturbative calcule- 
tions of high-laser-intensity effects in resonant wave-mixing 
spectroscopy. Lucht, R.P. (Sandia National Labs., Livermore, CA 
(United States)). Lawrence Berkeley Lab., CA (United States). 
[1992]. (CONF-9206180-—Summs.: 14. combustion research 
meeting, Tahoe City, CA (United States), 14-17 Jun 1992). In Four- 
teenth combustion research conference. 347p. Order Number 
DE92017086. Source: OSTI; NTIS. 

Resonant wave-mixing processes show great promise for sensi- 
tive, coherent detection of intermediate species in chemically 
reacting systems. However, many aspects of the fundamental 
physics of these techniques are currently not well understood, and 
predictive models for line shapes and signal intensities are at a 
very early stage of development. These research activities focus 
on the effect of high (saturation) laser intensities on line shapes 
and signal intensities in resonant wave-mixing processes. 


34069 (LBL-32408, pp. 245-246) Quantitative imaging of 
turbulent and reacting flows. Paul, P.H. (Sandia National Labs., 
Livermore, CA (United States)); Clemens, N.T. Lawrence Berkeley 
Lab., CA (United States). [1992]. (CONF-9206180-Summs.: 14. 
combustion research meeting, Tahoe City, CA (United States), 14- 
17 Jun 1992). In Fourteenth combustion research conference. 
347p. Order Number DE92017086. Source: OSTI; NTIS. 
The authors have completed the development of an advanced 
intensified camera system. The design of the system was based 
on detailed modeling of signal and image transfer properties of fast 
UV imaging lenses, image intensifiers and CCD detector arrays. 
While this system is suitable for direct scalar imaging, derived 
quantities (e.g. temperature or velocity images) require an excep- 
tionally wide dynamic range imaging detector. To apply these 
diagnostics to reacting flows also requires a very fast shuttered 
camera. They have developed and successfully tested a new type 
of gated low-light level detector. For applications in reacting flows 
they have chosen planar laser-induced fluorescence (PLIF) imaging 
as the primary diagnostic tool. PLIF is a species specific diagnostic 
which provides relatively high signal levels and access to most rad- 
ical species of interest. To be able to develop experimental 
strategies which provide PLIF images of particular flowfield scalars 
requires a consideration of collisional quenching effects. The au- 
thors have completed an effort to model collisional quenching of 
OH. The purpose of this work is to provide a physical framework to 
consolidate experimental quenching cross-section measurements 
and then provide sets of correlations which can be used to design 
experiments or extrapolate to typical flowfield conditions. The 
model for the hydroxyl radical is an extension of a collisional- 
complex formalism which has been adapted to include the effects 
of molecular orientation to describe the known J-dependent 
quenching of OH. The model for NO quenching is based on a 
Landua-Zener formalism. The later model has been used success- 
fully to match quenching measurements made in this laboratory. 


34070 (LBL-32408, pp. 247-250) A high resolution infrared 
double resonance technique for molecular eigenstate spec- 
troscopy in a free jet. Perry, D.S. (Univ. of Akron, OH (United 
States)); Jungsug Go; Bethardy, G.A. Lawrence Berkeley Lab., CA 
(United States). [1992]. (CONF-9206180—Summs.: 14. combustion 
research meeting. Tahoe City, CA (United States), 14-17 Jun 
1992). In Fourteenth combustion research conference. 347p. Or- 
der Number DE92017086. Source: OSTI; NTIS. 

Intramolecular vibrational redistribution (IVR) appears to be a 
universal property of polyatomic molecules in energy regions where 
the vibrational density of states is greater than about 5 to 30 states 
per cm—'. Interest in IVR stems from its central importance to the 
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spectroscopy, photochemistry, and reaction kinetics of these 
molecules. The pump laser was tuned to specific J, K lines in the 
propyne v, band (v = 1 + 0). The probe laser was then scanned 
through the v; (v = 2 + 1) region. The resulting spectra probe vi- 
brational levels in the 6,500 cm—' with a signal-to-noise of up to 
600:1. About twice as many lines are identified and assigned in 
each pure sequence as in the corresponding optothermal single 
resonance spectra of the same region. It is of particular interest 
that non-resonantly coupled states are directly observed. The au- 
thors intend to apply this technique to other bands and to ethanol 
and 1-butyne. 


34071 (LBL-32408, pp. 308-310) Kinetic and mechanistic 
studies of OH- and CH-radical reactions. Mcliroy, A. (Sandia Na- 
tional Labs., Livermore, CA (United States)); Tully, F.P. Lawrence 
Berkeley Lab., CA (United States). [1992]. (CONF-9206180— 
Summs.: 14. combustion research meeting, Tahoe City, CA (United 
States), 14-17 Jun 1992). In Fourteenth combustion research con- 
ference. 347p. Order Number DE92017086. Source: OSTI; NTIS. 

Reactions of OH and CH radicals with fuel and oxidant 
molecules constitute critical steps in combustion processes. During 
the past year, the authors investigated the kinetics of the reactions 
of (1) OH with perfiuoropropene and perfiuorobenzene and (2) CH 
and He and D2. Pulsed-laser photolysis of the radical precursor ini- 
tiates chemical reaction within a heated (or cooled) cell; cw, 
laser-induced fluorescence detection quantifies the evolution of the 
reaction in time. 

34072 (NEI-DK-937) 8. Nordic mass spectrometry confer- 

ence: Abstracts. Danish Society for Mass Spectrometry, 

Copenhagen (Denmark). 1992 48p. (CONF-9205249-Absts.: 8. 

Nordic mass spectrometry conference, Helsingoer (Denmark), 31 

fl - 3 jun 1992). Order Number DE93711048. Source: OSTI; 
1S. 

A collection of abstracts of papers presented at the 8th Nordic 
Mass Spectrometry Conference held in Helsingoer, Denmark, from 
May 31st until June 3rd, 1992. The subject of the conference was 
differens mass spectrometry methods and applications. (AB). 


34073 (NEI-DK-937, pp. 13) GC-MS in environmental analy- 
sis. Olsen, H. (Danish Technological institute, Taastrup (DK)). 
Danish Society for Mass Spectrometry, Copenhagen (Denmark). 
1992. 48p. (CONF-9205249-Absts.: 8. Nordic mass spectrometry 
conference, Helsingoer (Denmark), 31 May - 3 jun 1992). In 8 
Nordic mass metry conference: Abstracts. Order Number 
DE93711048. Source: OSTI; NTIS. 

Abstract only. POLLUTANTS/gas chromatography; 
TANTS; MASS SPECTROSCOPY 


34074 (NEI-DK-937, pp. 21) Fast multlelement analysis of 
environmental samples by ICP mass spectrometry. Stroh, A. 
(Bodenseewerk Perkin-Elmer GmbH, Ueberlingen (DE)). Danish 
Society for Mass Spectrometry, Copenhagen (Denmark). 1992. 
48p. (CONF-9205249—Absts.: 8. Nordic mass spectrometry confer- 
ence, Helsingoer (Denmark), 31 May - 3 jun 1992). In 8 Nordic 
mass spectrometry conference: Abstracts. Order Number 
DE93711048. Source: OSTI; NTIS. 

Abstract only. POLLUTANTS/mass spectroscopy; POLLUTANTS; 
MULTI-ELEMENT ANALYSIS; FLY ASH 


34075 (NEI-DK-937, pp. 24) Isomerspecific separation and 
determination of non-ortho and mono-ortho chlorinated 
biphenyis by high resoluation gas chromatography (HRGC) 
and low resolution negative chemical ionisation mass spec- 
trometry (LRNCIMS). Eriksson, T. (Miljoekonsulterna i Studsvik 
AB, Nykoeping (SE)); Steffenrud, S.; Warman, K. Danish Society 
for Mass Spectrometry, Copenhagen (Denmark). 1992. 48p. 
(CONF-9205249—Absts.: 8. Nordic mass spectrometry conference, 
Helsingoer (Denmark), 31 May - 3 jun 1992). In 8. Nordic mass 
spectrometry conference: Abstracts. Order Number DE93711048. 
Source: OSTI; NTIS. 

Abstract only. CHLORINATED AROMATIC HYDROCARBONS/ 
gas chromatography; MASS SPECTROSCOPY; ISOMERS; FLY 
ASH 


POLLU- 


34076 (SVF-392) Comparison between Opsis and extrac- 
tive methods for analysis of NO and NO, In flue gas. Sjoeberg, 
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M. (Vattenfall Utveckling AB, Vaellingby (SE)). Stiftelsen foer Vaer- 
meteknisk Forskning, Stockholm (Sweden). Mar 1991. 28p. (In 
Swedish). Order Number DE93711197. Source: OSTI; NTIS. 

DOAS (Differential Optical Absorption Spectroscopy) is an inter- 
esting and relatively new technique for analysis of gas components 
in flue gases. It is mostly applied as an in-situ technique i.e. the 
measurements takes place directly in the actual duct, without sam- 
pling. The main supplier in Sweden so far has been Opsis AB who 
supplies complete systems for analysis of NO, NO2, SO, COs, 
H20 and others. This report presents laboratory test results from 
comparisons between the Opsis system and a traditional system 
for NO- and NO,-analysis, using gas mixtures of NO, NOz, Oo, 
CO, and Np at temperatures from 25 to approx. 350 deg C. Some 
simple laboratory measurements on flue gases are also presented. 
The traditional system was a gas sample system with gas cooler 
and two NO/NO, analyzers using chemiluminescence and infrared 
absorption techniques respectively. In the tests with gas mixtures, 
the Opsis system showed decreased concentration readings with 
increasing gas temperature, at constant true concentration. This 
shows that the Opsis system has to be correctly calibrated for the 
gas temperature at each measuring site. No other significant 
differences could be seen at the gas concentration levels and con- 
centration combinations that were used in the test program. 
However, differences noticed in recent as well as earlier reported 
comparative measurements in flue gases suggest that there may 
be components in real flue gases that produces remarkable dis- 
crepancies for NO2z, when comparing the Opsis system and 
chemiluminescence analyzers (chemiluminescence analyzers nor- 
mally define NO as the difference between NO, and NO). It has 
not been clarified if similar discrepancies also would appear when 
comparing with other traditional analyzer designs. (3 refs., 13 figs., 
2 tabs.). 


34077 (WSRC-TR-91-82) Acid measurements via near- 
infrared oscopy. Buchanan, B.R. Westinghouse Savannah 
River Co., Aiken, SC (United States). 13 Feb 1991. 22p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
ACO09-89SR18035. Order Number DE92009934. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We were able to predict acid concentration to +0.08M HNOs. In 
the presence of AP interference, the prediction dropped to +0.29 
mols/liter over the range 0 to 9M HNOs. Temperature affects the 
prediction of acid adversely and would have to be modelled out or 
the sample cell thermostated prior to using this method. 10 refs, 12 
figs.(DLC) 
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Refer also to citation(s) 32594, 33416, 34003, 34042, 34071, 
34127, 34131, 34133, 34147, 34155, 34162, 34166, 34573, 34643, 
34833, 35460 


34078 (DOE/ER/13579-6) Variational transition state the- 
ory: Three-year progress report. Truhiar, D.G. Minnesota Univ., 
Minneapolis, MN (United States). Dept. of Chemistry. 20 Dec 1991. 
25p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-86ER13579. Order Number DE92040498. Source: 
OSTI; NTIS; GPO Dep. 

This project is concerned with the development and use of 
variational transition state theory to calculate reaction rates of gas- 
phase chemical reactions. Potential energy surfaces were modeled 
for specific reactions such as Ci] + Ho, HCl + H, Cl- + CHs3*Cl, 
Ci—(H20) + CH3*Cl, and F + Ho. New methods for interfacing 
electronic structure theory with dynamics were worked on; semiem- 
pirical molecular orbital theory is used to carry out direct dynamics 
calculations. Interpolated variational transition state theory is also 
used to carry out dynamics calculations without fitting a global po- 
tential energy surface. New theoretical approximations are under 
study, such as large-curvature tunneling including excited states, 
correlation of quantized transition state structure , optimization of 
stationary points on potential energy surfaces, calculation of quantal 
partition functions for hindered internal rotators, mode-mode cou- 
pling in quantum partition functions, and definition of reaction-path 
coordinates. Kinetic isotope effects are studied. Several enhance- 
ments have been made to the POLYRATE code. 1 tab. (DLC) 





34079 (DOE/ER/13925-3) Infrared and visible laser double 
resonance studies of vibrational energy transfer processes in 
polyatomic molecules: Final report, June 15, 1988—June 14, 
1991. Bhatnagar, R. (Texas Southern Univ., Houston, TX (United 
States). Dept. of Chemistry). Jackson State Univ., MS (United 
States). Dept. of Chemistry. [1991]. 21p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-88ER13925. 
Order Number DE92040277. Source: OSTI; NTIS; GPO Dep. 

A study of the spectroscopy of chromyl chloride (CrO2CI,?) in 
dilute solutions has been initiated. A discussion is given of its 
spectra and emission bands. 17 refs, 5 figs, 1 tab. (DLC) 


34080 (DOE/ER/13974—3) [Adsorption and diffusion of 
fluids in well-characterized adsorbent materials}: Annual tech- 
nical progress report, September 1, 1988—July 31, 1991. Cornell 
Univ., Ithaca, NY (United States). [1991]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
88ER13974. Order Number DE92040160. Source: OSTI; NTIS; 
GPO Dep. 

This grant covers theoretical and molecular simulation studies in 
two areas: the thermodynamic behavior of associating liquids and 
their mixtures in the bulk phase, and the behavior of fluids in nar- 
row pores. Fluids of longer chains are being simulated to test the 
perturbation theory. The Helmholtz free energy equation with the 
first order theory for association was applied to a wide variety of 
pure and mixed fluids; good agreement with experiment was found. 
In the second area, the nonlocal form of density functional theory 
was used together with molecular simulation (grand canonical 
Monte Carlo and molecular dynamics methods) to study pure and 
mixed fluids in pores. The fluids were organic compounds and ar- 
gon; the porous materials were graphite, aluminophosphates, 
molecular sieves, and clays. 16 refs, 6 figs. (DLC) 


34081 (DOE/ER/14129-2) Influence of surface defects and 
local structure on oxygenate reaction pathways over metal ox- 
ide surfaces: report, August 1991-—July 1992. Cox, 


D.F. Virginia Polytechnic Inst. and State Univ., Blacksburg, VA 


(United States). Dept. of Chemical Engineering. Jul 1992. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG05-90ER14129. Order Number DE92040013. Source: 
OSTI; NTIS; GPO Dep. 

Work during the last year (August 1991 to July 1992) has con- 
centrated on completing the previously initiated studies of the 
surface chemistry of C, oxygenates on particularly methanol 
SnO2(110) and beginning studies of Cooxygenate surface chem- 
istry. During the remaining six months of the second budget period, 
the C2 studies will be continued. 


34082 (DOE/METC/C—92/7030) Phase and emulsion mor- 
phology diagrams of nonlonic- amphiphile/oll/water systems 
and their interrelationships. Smith, D.H. (USDOE Morgantown 
Energy Technology Center, WV (United States)); Kyunghee Lim. 
USDOE Morgantown Energy Technology Center, WV (United 
States). [1992]. 10p. Sponsored by USDOE, Washington, DC 
(United States). (CONF-9208138-1: International Union of Pure 
and Applied Chemistry (IUPAC) conference, Snowbird, UT (United 
States), 16-21 Aug 1992). Order Number DE92040395. Source: 
OSTI; NTIS; GPO Dep. 

For two-phase, non-multiple emulsions, the emulsion morphology 
diagram shows, as a function of temperature and phase or compo- 
nent concentration, which phase is dispersed and which is the 
continuous one, as well as the temperatures and compositions at 
which inversions occur. The emulsion morphology diagram plays 
for emulsions a role that is similar to the role played by phase dia- 
grams for phases. 


34083 (DOE/PC/91311-T3) Configurational diffusion of as- 
phaltenes in fresh and aged catalysts extrudates: Quarterly 
progress report, March 20, 1992—June 20, 1992. Guin, J.A.; Tar- 
rer, A.R. Auburn Univ., AL (United States). Dept. of Chemical 
Engineering. [1992]. 37p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-91PC91311. Order Number 
DE92019869. Source: OSTI; NTIS; GPO Dep. 

The objective of this research is to determine the relationship be- 
tween the size and shape of coal and petroleum macromolecules 
and their diffusion rates i.e., effective diffusivities, in catalyst pore 
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Structures. That is, how do the effective intrapore diffusivities de- 
pend on molecule configuration and pore geometry. This quarter 
we made a more comprehensive literature survey concerning con- 
figurational diffusion in porous catalysts or catalyst supports. A 
detailed literature review is reported. Also, a mathematical configu- 
rational diffusion model was developed. By using this model, the 
effective diffusivity for model compounds diffusing in porous media 
and a linear adsorption constant can be determined by fitting ex- 
perimental data. 


34084 (ETDE-mf-93702118) Catalyst t and k- 
netic studies for selective hydrogenation. Technische 
Hochschule Darmstadt (Germany). Inst. fuer Chemische Technolo- 
gie. [1990] 37p. (In German). Contract BMFT 03C2230. Order 
Number DE93702118. Source: OSTI; NTIS (US Sales Only). 

The thorough study of the reaction kinetics and reaction technol- 
ogy of the selected conversions 1.5-COD/1.3-COD-—-COE and 
cyclo hexenyl acetonitrile — cyclo hexenyl ethylamine shows two 
important aspects of the reaction control of heterogeneous catalytic 
conversions: 1. the influencing of the competing chemisorption of 
the reactants and 2. the adjustment of catalyst structure and reac- 
tion conditions in order to achieve a favourable ratio between the 
rate of mass transfer and the reaction rate. (orig/EF). 


34085 (ETDE-mf-93702250) Selective reactions on solid 
state catalysts. Report 1989-1991. Karisruhe Univ. (T.H.) (Ger- 
many). Sonderforschungsbereich 250 'Selektive Reaktionsfuehrung 
an Festen Katalysatoren’. 1991 217p. (in German). Order Number 
DE93702250. Source: OSTI; NTIS (US Sales Only). 

This report of the Special Research Department 250 of Karisruhe 
University describes catalyst production, catalyst, and reactors for 
hydrocarbon conversion. After a general outline, the individual pro- 
jects are described. (BBR). 


34086 (ETDE-mf-93702452) New catalysts for production 
of functionalized intermediates for the chemical . Final 
report. Keim, W.; Herrmann, W. Technische Hochschule Aachen 
(Germany). Lehrstuhl und Inst. fuer Technische Chemie und Petrol- 
chemie; Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany). 10 Sep 1990 12p. (in German). Contract BMFT 
03C246B3. Order Number DE93702452. Source: OSTI; NTIS (US 
Sales Only). 

Catalytic processes have had a key role in the chemical industry 
for decades. New results can be achieved with the use of multi- 
metal complexes or complexes with metal-metal multiple bounds 
as catalysts. The following subjects are discussed: (1) Desulphur- 
ization of fuels; (2) CH activation alkanes, (3) functionalisation with 
COz or CO use of CO. as a (chemical module), (4) C-C linking for 
dimer, oligomer and polymer production, and (5) oxidation of orgnic 
compounds. (BBR). 


34087 (INIS-JP-—005, pp. 223-228) Complexation of neptu- 
nium(V) with humic acid. Kim, J.) (Technische Univ. Muenchen, 
Garching (Germany). Inst. fuer Radiochemie); Sekine, T. Japan 
Atomic Energy Research Inst., Tokyo (Japan). 1991. 462p. (CONF- 
910359-: 3. international symposium on advanced nuclear energy 
research: global, environment and nuclear energy, Mito (Japan), 
13-15 Mar 1991). In Proceedings of the third international sympo- 
sium on advanced nuclear energy research: Global environment 
and nuclear energy. Order Number DE92514989. Source: OSTI; 
NTIS; INIS. 

The complexation of Np(V) with humic acid, extracted from one 
of the Gorleben groundwaters, has been investigated by spec- 
trophotometry in the pH range from 6 to 9 in 0.1 M NaClO,. The 
spectroscopic speciation enables the precise quantification of com- 
plexed and uncomplexed species. Only 1:1 complex is observed 
under present experimental conditions. The constants determined 
at each pH are: log 6 = 2.28 + 0.06 at pH 6; log 6 = 2.45 + 0.03 
at pH 7; log 6 = 2.71 + 0.09 at pH 8; log 6 = 3.10 + 0.07 at pH 9. 
By introducing the loading capacities of the humic acid for the 
NpO,* ion at each pH, which are determined paraliely in this ex- 
periments, a new constant is evaluated, i.e., log 6 = 3.66 + 0.02, 
which remains constant independent of pH and ionic strength. (au- 
thor). 
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34088 (INIS-JP-005, pp. 229-235) Formation of americium 
and eur humate complexes. Minai, Y. (Tokyo Univ. (Japan). 
Faculty of Science); Tominaga, T.; Meguro, Y. Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). 1991. 462p. (CONF-910359-: 
3. international symposium on advanced nuclear energy research: 
global, environment and nuclear energy, Mito (Japan), 13-15 Mar 
1991). In Proceedings of the third international symposium on ad- 
vanced nuclear energy research: Global environment and nuclear 
energy. Order Number DE92514989. Source: OSTI; NTIS; INIS. 

Binding constants of americium and europium with a humic acid 
were determined to study if complex formation of trivalent actinide- 
humates affects dissolved species of the actinides in hydrosphere. 
The purified humic acid was characterized by means of UV-vis, IR, 
and pH titration, indicating high carboxylate capacity and low aro- 
maticity. Binding constants of americium and europium humates 
were determined at pH 4.6 and 6.0 by solvent extraction using 
241m or '@Eu as a tracer. The binding constants for americium- 
humate obtained preliminarily suggest that complexes with humic 
acid are not negligible in speciation of trivalent actinides in hydro- 
sphere. The obtained binding constants were nearly identical with 
those determined previously by the same procedures, but with hu- 
mic acids of different origin and compositions. (author). 


34089 (INIS-mf-13357, pp. 50-58) Study of Isotope separa- 
tion using laser. Santoso, B. National Atomic Energy Agency, 
Jakarta (Indonesia). 1988. 917p. (in Indonesian). (CONF-8612188— 
: Symposium Ili on applications of isotopes and radiation, Jakarta 
(indonesia), 16-17 Dec 1986). In Proceedings of Symposium Ill on 
Applications of Isotopes and Radiation. Order Number 
DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 

An atom A can be separated from its isotope B through chemical 
or clasic physical methods. Yield percentage of the separation is 
very small, since the chemical and physical properties of isotopes 
of an atom are almost similar. Classical method is methods based 
on classic chemical reactions and physical properties, such as 
reaction rate, mass size, and diffusion rate, without using basic sci- 
ence in structure quantum or isotopes concerned. This paper will 
discuss isotope study using laser. Laser can excite isotope selec- 
tively, so that differences in chemical, as well as physical 
properties of the isotopes become wider. The wider differences will 
increase the yield percentage of separation. The principle of isotop 
separation using laser is explained based on literatures which is 
now available. (author). 6 refs, 2 figs, 3 tabs. 


34090 
oxidation over sliver catalysts. Hosseini, S. Ames 
Lab., IA (United States). 21 Jul 1992. 130p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-82. 
Order Number DE92040584. Source: OSTI; NTIS; INIS; GPO Dep. 

Solid-state NMR has been used to study the interaction of ethy- 
lene with oxygen in the absence of promoters and moderators over 
silica-supported silver catalysts. Experiments using nitrous oxide 
and oxygen as the oxidants have been carried out over Ag/SiO2 
catalysts at temperature ranging from 298 to 613 K. Standard 
cross-polarization with magic angle spinning (CP/MAS), CP/MAS 
with dipolar dephasing, and single-pulse experiments have been 
applied to identify carbon containing species that are formed on 
the surface of catalyst at various temperatures. Ethylene, acetic 
acid, carbon dioxide, ethane and an alkoxy species have been 
identified. Under the above experimental conditions, no ethylene 
oxide is detected by NMR. In pursuit of a better understanding of 
the chemistry taking place on the catalyst, silica-~supported silver 
catalysts as well as pure silica were dosed with labeled ethylene, 
carbon dioxide and ethylene oxide. It was found that under condi- 
tions employed in this study, ethylene oxide reacts with both metal 
and silica support and thus can not be observed as the reaction 
product. Ethylene oxide, however, has been observed after satura- 
tion of silica surface with unlabeled ethylene oxide prior to ethylene 
oxidation. A multiport high vacuum glass apparatus was developed 
along with a single-coil double resonance probe. 


(IS-T-1623) "°C solid-state NMR study of ethylene 


34091 (JAERI-M-92-065) Thermochemical calculations for 
the urania-cesium iodide reaction. Ugajin, Mitsuhiro (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Re- 
search Establishment). Japan Atomic Energy Research Inst., Tokyo 
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(Japan). May 1992. 119p. Order Number DE93703581. Source: 
OSTI; NTIS; INIS. 

Thermochemical calculations using the currently available data of 
AG®, (standard free energy of formation) were performed for the 
phase equilibria in the system U-Cs-O-I-Mo. lodine pressures, oxy- 
gen pressures and oxygen potential AG-bar(O2) were calculated at 
temperatures 300deg ~ 1100degC for the onset of the reaction be- 
tween CsI and hyperstoichiometric UO2 to form gaseous iodine 
and Cs2U,40;2 or CspUO,. The calculated threshold AG-bar(Oz)- 
values for the UO2,,-Cs! reaction in the presence or absence of 
molybdenum were in accord with a set of our experimental data at 
800degC within the range of scatter in the calculated values. The 
computer code PURPLE was developed to calculate the phase 
equilibria relevant to the understanding of the UO2,,-Csl reaction 
in the context of the system U-Cs-O-I-Mo. (author). 


34092 (KFK-5000, pp. 1-22) Chemical reactions in fly 
ashes. Stieglitz, L. (Kernforschungszentrum Karlsruhe GmbH, Inst. 
fuer Heisse Chemie (Germany)). Kernforschungszentrum Karlsruhe 
GmbH (Germany). Lab. fuer lsotopentechnik. Mar 1992. (In Ger- 
man). (CONF-9204198—: Symposium: 25 years of 'LIT’, 5 years of 
"TAMARA’, Karisruhe (Germany), 7-8 Apr 1992). In Symposium: 25 
years of ‘LIT’, 5 years of TAMARA’. Research and development at 
the Karlsruhe Nuclear Research Center on municipal waste inciner- 
ation. 149p. Order Number DE93702439. Source: OSTI; NTIS 
(US Sales Only). 

Fly ash, because of its content of inorganic components - espe- 
cially chloride, transition metals and heavy metals - as well as of 
carbon particles, is a reaction medium with a wide temperature 
range from 250deg C to 500deg C where organic halogen com- 
pounds are created, transformed or decomposed by dechiorination, 
or transferred into the gas phase by evaporation. By means of 
laboratory tests on fly ashes and model systems the reaction con- 
ditions could be defined and a mechanism could be derived which 
is known in organic chemistry for liquid phases and which, now, 
can be also transferred to reactions in the gaseous/solid phases. 
The mechanism is as follows: in the temperature range around 
300deg C(275-350deg C) a direct transfer of halogenides (Ci,Br) to 
the skeleton of carbon particles takes place with the formation of 
macromolecular organic halogen compounds. The transfer is asso- 
ciated with the reduction of the metal ion (Cull>Cul). To be able to 
re-enter the reaction cycle, a subsequent reaction with oxygen 
must result in reoxidation. Equally catalysed by metal ions is the 
decomposition of the carbon structures by oxygen, which begins as 
early as at 300 to 350deg C and leads to carbon dioxide as the fi- 
nal stage. By-products of this reaction are organic halogen 
compounds, for instance PCDDs/PCDFs and a host of other com- 
pounds, which are formed as trace substances. (orig/EF). 


34093 (KFK-5000, pp. 23-37) Experiments on the chemical- 
oxidative destruction of primary dioxins/furans. Vogg, H. 
(Kernforschungszentrum Karlsruhe GmbH, Lab. fuer lsotopentech- 
nik (Germany)); Hunsinger, H. Kernforschungszentrum Karlsruhe 
GmbH (Germany). Lab. fuer lsotopentechnik. Mar 1992. (in Ger- 
man). (CONF-9204198—: Symposium: 25 years of 'LIT’, 5 years of 
"TAMARA’, Karisruhe (Germany), 7-8 Apr 1992). In Symposium: 25 
years of 'LIT’, 5 years of TAMARA’. Research and development at 
the Karlsruhe Nuclear Research Center on municipal waste inciner- 
ation. 149p. Order Number DE93702439. Source: OSTI; NTIS 
(US Sales Only). 

The fact of the possible destruction of dioxins and/or furans by 
injection of hydrogen peroxide into the crude gas from waste incin- 
erators, established for the first time in by-pass experiments on 
TAMARA in 1989, was further studied in detail. Moreover, the 
transferability to technical scale was studied by including dust pre- 
cipitation units on a fibrous filter basis both at TAMARA and at a 
pilot plant of Messrs. Noell, connected to the refuse-fuelled power 
plant of Wuerzburg. (orig/EF). 


34094 (LA-UR-92-2779) Free energy of formation of 
Cs3PuCl, and CsPu,Cl,. Willamson, M.A.; Kleinschmidt, P.D. Los 
Alamos National Lab., NM (United States). [1992]. 20p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-920887-2: 8. international symposium on 
thermodynamics of nuclear materials, Snowbird, UT (United 





States), 16-21 Aug 1992). Order Number DE92040219. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The free energy, enthalpy and entropy of formation of the com- 
pounds CsgPuCle and CsPu2zCh have been determined by 
measuring the sublimation pressures for the reactions: CsCi(s) = 
CsClig), 2/5 CsgPuClk(s) = 1/5 CsPusCl7(s) + CsCi(g), and 
CsPugCh(s) = 2 PuCly(s) + CsCli(g). The pressures are measured 
using Knudsen effusion mass spectrometry over the temperature 
range 600 to 850 K. For the formation of CegPuCl from CsCl and 
PuCls, AGagg® = —77.3 +/— 8.5 kd/mole, AHags® = —82.1 +/- 7.8 
kJ mole, and AS?° = —16.2 +/- 10.9 WK mole. For CsPusCh, 
AGoo8° = —39.4 +/-— 3.5 kJ/mole, AHooe° = —40.8 +/-— 3.2 kJ/ 
mole, and AS2gg° = —4.6 +/— 4.2 J/K mole. 


34095 (LBL-32408, pp. 75-77) Studies of reaction product 
branching fractions and reaction rate coefficients for elemen- 
tary chemical reactions. Durant, J.L. Jr. (Sandia National Labs., 
Livermore, CA (United States)). Lawrence Berkeley Lab., CA 
(United States). [1992]. (CONF-9206180—Summs.: 14. combustion 
research meeting, Tahoe City, CA (United States), 14-17 Jun 
1992). In Fourteenth combustion research conference. 347p. Or- 
der Number DE92017086. Source: OSTI; NTIS. 

The measurement of the reaction rate coefficient for an elemen- 
tary chemical reaction is often only part of the complete 
characterization of the reaction. Many reactions can proceed 
through multiple channels, giving rise to different reaction products. 
For these reactions, measurement of the branching fraction for for- 
mation of specific products forms the second half of the complete 
study of the reaction. The discharge-flow technique has many ad- 
vantages for the measurement of product branching fractions of 
elementary chemical reactions. Recognizing this, the author con- 
structed a discharge-glow apparatus to complement the use of the 
laser photolysis/cw-laser-induced-fluorescence (LP/cwLIF) tech- 
nique used at Sandia. This allows one to undertake complete 
studies of gas-phase reactions with multiple product channels. 
Additionally, the author has established a close theoretical collabo- 
ration that has served to enhance both the experimental effort and 
the theoretical effort. Ki of the branching fractions 
of several NH-radical reactions is of great importance to the under- 
standing of NOx formation and destruction mechanisms in 
combustion processes. 


34096 (LBL-32408, pp. 97-100) Laser studies of chemical 
reaction and collision processes. Flynn, G. (Columbia Univ., 
New York, NY (United States)). Lawrence Berkeley Lab., CA 
(United States). [1992]. (CONF-9206180—Summs.: 14. combustion 
research meeting, Tahoe City, CA (United States), 14-17 Jun 
1992). In Fourteenth combustion research conference. 347p. Or- 
der Number DE92017086. Source: OSTI; NTIS. 

This work has concentrated on several interrelated projects in 
the area of laser photochemistry and photophysics which impinge 
on a variety of questions in combustion chemistry and general 
chemical kinetics: (1) Infrared diode laser probes of hot H atom 
collision processes involving the symmetric tops CH3F and CF3D 
in which reorientation of the top axis has been probed; (2) Infrared 
diode laser probes of the quenching of molecules with chemically 
significant amounts of energy in which the energy transferred to 
the quencher has, for the first time, been separated into its vibra- 
tional, rotational, and translational components; (3) Probes of 
quantum state distributions and velocity profiles for molecules pro- 
duced by chemical reactions. 


34097 (LBL-32408, pp. 9-12) Energy transfer properties 
and mechanisms. Barker, J.R. (Univ. of Michigan, Ann Arbor 
(United States)). Lawrence Berkeley Lab., CA (United States). 
[1992]. (CONF-9206180—Summs.: 14. combustion research 
meeting, Tahoe City, CA (United States), 14-17 Jun 1992). In Four- 
teenth combustion research conference. 347p. Order Number 
DE92017086. Source: OSTI; NTIS. 

Many chemical reaction systems are dominated by energy trans- 
fer. The principal motivation for this research is to characterize 
energy transfer processes in highly vibrationally excited molecules 
of moderate size, where individual states cannot be resolved. In 
this work, the author has utilized a least-squares data analysis 
method that enables one to extract directly the functional form of 
<AE>, (step size for deactivating collisions), which is the most 
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useful energy transfer property for Master Equation calculations. 
Analysis was also carried out to determine to what extent supercol- 
lisions may participate in energy transfer involving toluene, and it 
was found that the contributions suggested by Luther and cowork- 
ers are inconsistent with the present results. In experiments that 
are currently underway, the author is investigating the time- 
dependent infrared spectrum of highly vibrationally excited benzene 
as it undergoes collisional deactivation. The aim of the these ex- 
periments is to determine how the population distribution evolves 
during the deactivation process. This work is still in progress, but it 
appears that the evolving distribution is similar to those produced 
in Master Equation calculations with an exponential model. Mea- 
surements of the C-H stretch overtone emission are also consistent 
with the picture. However, small contributions from supercollisions 
may still be present. 


34098 (LBL-32408, pp. 5-8) The energetics and dynamics 
of free radicals, ions, a clusters. Baer, T. (Univ. of North Car- 
olina, Chapel Hill (United States)). Lawrence Berkeley Lab., CA 
(United States). [1992]. (CONF-9206180—Summs.: 14. combustion 
research meeting, Tahoe City, CA (United States), 14-17 Jun 
1992). In Fourteenth combustion research conference. 347p. Or- 
der Number DE92017086. Source: OSTI; NTIS. 

The structure and energetics of free radicals, ions, and clusters 
have been investigated by photoelectron photoion coincidence 
(PEPICO) and analyzed with ab initio molecular orbital and statisti- 
cal theory RRKM calculations. In these experiments, molecules are 
prepared in a molecular beam so that their internal as well as 
translational energies are cooled to near 0 K. The coincidence con- 
dition between energy analyzed electrons and their corresponding 
ions insures that the ions are energy selected. The primary 
experimental information includes ionization and fragment ion ap- 
pearance energies, and the ion time of flight (TOF) distributions. 
The latter are obtained by using the energy selected electron as a 
start signal and the ion as the stop signal. These types of experi- 
ments allow us to measure the ion as the stop signal. These types 
of experiments allow us to measure the ion dissociation rates in 
the 10* to 10” sec—' range. Such ions are commonly referred to 
as metastable ions. In addition, the TOF peak widths are related to 
the release of translational energy in the ion dissociation process. 


34099 
molecular 


(LBL-32408, pp. 105-107) State-to-state dynamics of 
transfer. Gentry, W.R. (Univ. of Minnesota, 
Minneapolis (United States)); Giese, C.F. Lawrence Berkeley Lab., 


CA (United States). [1992]. (CONF-9206180-Summs.: 14. com- 
bustion research meeting, Tahoe City, CA (United States), 14-17 
Jun 1992). In Fourteenth combustion research conference. 347p. 
Order Number DE92017086. Source: OSTI; NTIS. 

This research program is meant to elucidate the elementary dy- 
namical mechanisms of vibrational and rotational energy transfer 
between molecules, at a quantum-state resolved level of detail. 
Molecular beam techniques are used to isolate individual molecular 
collisions, and to control the kinetic energy of collision. Lasers are 
used both to prepare specific quantum states prior to collision by 
stimulated-emission pumping (SEP), and to measure the distribu- 
tion of quantum states in the collision products by laser-induced 
fluorescence (LIF). The results are interpreted in terms of dynami- 
cal models, which many may be cast in a classical, semiclassical 
or quantum mechanical framework, as appropriate. 


34100 (LBL-32408, pp. 132-135) Theoretical studies of po- 
tential surfaces and computational methods. Harding, 
L.B. (Argonne National Lab., IL (United States)); Harrison, R.J.; 
Shepard, R. Lawrence Berkeley Lab., CA (United States). [1992]. 
DOE Contract W-31109-ENG-38. (CONF-9206180—Summs.: 14. 
combustion research meeting, Tahoe City, CA (United States), 14- 
17 Jun 1992). In Fourteenth combustion research conference. 
347p. Order Number DE92017086. Source: OSTI; NTIS. 

The goal of this program is to calculate accurate potential energy 
surfaces (PES) for both reactive and nonreactive systems. To do 
this the electronic Schroedinger equation must be solved. The ap- 
proach to this problem starts with multiconfiguration self-consistent 
field (MCSCF) reference wave functions. These reference wave- 
functions are designed to be sufficiently flexible to accurately 
describe changes in the electronic structure over a broad range of 
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geometries. Electron correlation effects are included via multtirefer- 
ence, singles and doubles configuration interaction (Cl) 
calculations. With this approach, the authors are able to provide 
useful predictions of the energetics for a broad range of systems. 
Complementary to this theoretical effort, a new initiative in the 
group aims to harness the cost-effectiveness and high peak- 
performance offered by parallel computers. The authors are 
following a dual strategy of porting existing production codes to few 
processor machines as well as developing tools and algorithms 
suitable for highly parallel computers. The following is a summary 
of recent progress and future plans in this program. 


34101 (LBL-32408, pp. 136-139) Laser induced grating 

. Hayden, C.C. (Sandia National Labs., Livermore, 
CA (United States)); Chandler, D.W. Lawrence Berkeley Lab., CA 
(United States). [1992]. (CONF-9206180—Summs.: 14. combustion 
research meeting, Tahoe City, CA (United States), 14-17 Jun 
1992). In Fourteenth combustion research conference. 347p. Or- 
der Number DE92017086. Source: OSTI; NTIS. 

Progress at developing a technique to detect absorptions of 
laser-excited molecules is described. The authors have shown that 
it is sufficiently sensitive to use with very weak optical transitions 
such as vibrational overtones. In initial experiments, the Av = 4 
overtone of the OH stretch in water was excited and the absorption 
of the excited water molecules was probed at 266 nm. This system 
was chosen to test the sensitivity of the technique because the 
overtone absorption is extremely weak and the absorption of the 
vibrationally excited molecules has been previously observed. The 
authors have also performed experiments in which the excitation 
beams excite an electronic transition in gas-phase iodine and the 
probe beam, at a longer wavelength, is tuned over transitions that 
de-excite the molecules by stimulated emission to highly vibra- 
tionally excited ground-state levels. In this case the probe beam is 
diffracted by a grating of spatially modulated gain instead of ab- 
sorption. The difference between the excitation and probe-beam 
frequencies corresponds to the energy of high vibrational levels on 
the ground electronic state of iodine. In related experiments, a tun- 
able ArF excimer laser beam (~193 nm) was used to generated 
three parallel beams of intense UV light (about 1 mj/pulse each) 
arranged at three corners of a . In this manner they are 
able to detect H2 via the two-photon allowed E,F 1Zo* — X'XQ* 
transition, CO via the spin-forbidden a°II — X'X* transition and O. 
via the B °Z-, + X 9E-, (Schumann-Runge band) transition. The 
tunable KrF excimer laser (~248 nm) was used to monitor H20 via 
the C 1B, — X TA, transition. 


34102 


(LBL-32408, pp. 148-150) Spectroscopic investige- 
tion of the vibrational quasi-continuum arising from internal 


rotation of a methyl group. Hougen, J.T. (National Inst. of Stan- 


dards and Technology, Gaithersburg, 
Lawrence Berkeley Lab., CA (United States). [1992]. (CONF- 
9206180—Summs.: 14. combustion research meeting, Tahoe City, 
CA (United States), 14-17 Jun 1992). In Fourteenth combustion re- 
search conference. 347p. Order Number DE92017086. Source: 
OSTI; NTIS. 

The goal of this project is to use spectroscopic techniques to 
investigate in detail phenomena involving the vibrational quasi- 
continuum is a simple physical system. Acetaldehyde was chosen 
for the study because: (1) methyl groups are known to be important 
promoters of intramolecular vibrational relaxation, (2) the internal 
rotation of a methyl group is an easily describable large-amplitude 
motion, which should retain its simple character even at high levels 
of excitation, and (3) the aldehyde carbonyl group offers the possi- 
bility of both vibrational and electronic probing. The present 
investigation of the ground electronic state has three parts: (1) un- 
derstanding the isolated internal-rotation motion below, at, and 
above the top of the torsional barrier, (2) understanding in detail 
traditional (bond stretching and bending) vibrational fundamental 
and overtone states, and (3) understanding interactions involving 
states with multiquantum excitations of at least one of these two 
kinds of motion. Activities during the first year and one-half of this 
project will be grouped under the three headings of this paragraph. 


MD (United States). 
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34103 (LBL-32408, pp. 164-165) Dynamical analysis of 
highly excited molecular spectra. Kellman, M.E. (Univ. of Ore- 
gon, Eugene (United States)). Lawrence Berkeley Lab., CA (United 
States). [1992]. (CONF-9206180—Summs.: 14. combustion re- 
search meeting, Tahoe City, CA (United States), 14-17 Jun 1992). 
In Fourteenth combustion research conference. 347p. Order Num- 
ber DE92017086. Source: OSTI; NTIS. 

The goal of this program is new methods for the analysis of 
highly excited vibrational states of molecules where usual normal 
modes analysis is rendered inadequate by strong nonlinear reso- 
nances and classically chaotic dynamics. New methods of spectral 
analysis, pattern recognition, and assignment are sought using 
techniques of nonlinear dynamics including bifurcation theory, 
phase space classification, and quantization of phase space struc- 
tures. 


34104 (LBL-32408, pp. 197-200) Theoretical studies of © 
molecular interactions. Lester, W.A. Jr. (Lawrence Berkeley Lab., 
CA (United States)). Lawrence Berkeley Lab., CA (United States). 
[1992]. (CONF-9206180-Summs.: 14. combustion research 
meeting, Tahoe City, CA (United States), 14-17 Jun 1992). in Four- 
teenth combustion research conference. 347p. Order Number 
DE92017086. Source: OSTI; NTIS. 

This research program is directed at extending fundamental 
knowledge of atoms and molecules including their electronic struc- 
ture, mutual interaction, collision dynamics, and interaction with 
radiation. The approach combines the use of ab initio methods - 
Hartree-Fock (HF), multiconfiguration HF, configuration interaction, 
and the recently developed quantum Monte Carlo (QMC) - to de- 
scribe electronic structure, intermolecular interactions, and other 
properties, with various methods of characterizing inelastic and re- 
active collision processes, and photodissociation dynamics. 
Present activity is focused on the development and application of 
the QMC method. Ab initio unrestricted Hartree-Fock calculations 
were carried out on the M-CO systems (M = Sc to Cu) and the re- 
sults rationalized in terms of Pauling’s resonating valence-bond 
theory. The findings are that CO adsorption on Sc, Ti, V, Cr, Mn, 
and Fe surfaces will be dissociative, and nondissociative on Co, 
Ni, and Cu surfaces in agreement with experimental evidence. 


34105 (LBL-32408, pp. 218-221) Flash photolysis-shock 
tube studies of biomolecular reactions. Michael, J.V. (Argonne 
National Lab., IL (United States)). Lawrence Berkeley Lab., CA 
(United States). [1992]. (CONF-9206180—Summs.: 14. combustion 
research meeting, Tahoe City, CA (United States), 14-17 Jun 
1992). In Fourteenth combustion research conference. 347p. Or- 
der Number DE92017086. Source: OSTI; NTIS. 

Since its inception, this project has concentrated on the mea- 
surement of thermal bimolecular reactions of atomic species with 
stable molecules. The flash or laser photolysis-shock tube (FP- or 
LP-ST) method involves first creating the atomic species by photol- 
ysis and then monitoring the atomic concentration with atomic 
resonance absorption spectrometry (ARAS) as a function of the re- 
actant molecular concentration. Studies on H-, O-, and D-atoms 
have already been carried out with this apparatus. During the past 
year, two additional studies of this type have been completed. This 
first is with O-atoms, and the second is with N-atoms. Additionally, 
experiments designed to measure the curve of growth for Cl-atoms 
and studies on the thermal decomposition of CH3Ci have been 
completed. Lastly, a new type of experiment is described in which 
radicals are first pyrolytically created and then react with a photolyt- 
ically produced concentration of an atomic species. The method is 
called the pyrolysis photolysis-shock tube (PP-ST) technique and 
has been applied to the O + CH, reaction between 1,609-1,972 K. 


34106 (LBL-32408, pp. 225-228) Reaction dynamics in 
polyatomic molecular systems. Miller, W.H. (Lawrence Berkeley 
Lab., CA (United States)). Lawrence Berkeley Lab., CA (United 
States). [1992]. (CONF-9206180-Summs.: 14. combustion re- 
search meeting, Tahoe City, CA (United States), 14-17 Jun 1992). 
In Fourteenth combustion research conference. 347p. Order Num- 
ber DE92017086. Source: OSTI; NTIS. 

The most dramatic progress the author has made over the last 
year is in the area of developing a rigorous ‘quantum mechanical 
transition state theory (QMTST)’ for chemical reactions, i.e., a di- 
rect (and correct) calculation of the rate constant for a reaction that 





avoids having to solve explicitly the complete state-to-state reactive 
scattering problem. 


34107 (LBL-32408, pp. 233-238) Gas-phase chemical dy- 
namics. Muckerman, J.T. (Brookhaven National Lab., Upton, NY 
(United States)); Sears, T.J.; Hall, G.E. Lawrence Berkeley Lab., 
CA (United States). [1992]. (CONF-9206180-Summs.: 14. com- 
bustion research meeting, Tahoe City, CA (United States), 14-17 
Jun 1992). In Fourteenth combustion research conference. 347p. 
Order Number DE92017086. Source: OSTI; NTIS. 

Research in this program is directed toward the spectroscopy of 
small free radicals and the state-to-state dynamics of gas phase 
collision, energy transfer, and photodissociation phenomena. A 
new infrared diode laser spectrometer has been used to record ex- 
tensive regions of the C=O stretching band of the hydroxyformyl, 
HOCO, radical. Extensive laser induced fluorescence (LIF) mea- 
surements of NCO formed in the reaction CN + O2 — NCO + O in 
a supersonic free jet expansion have been made. The rotational 
temperature achieved in the source was typically 10-15 K, and ab- 
sorption from vibrationally excited levels was found to be very 
weak. 


34108 (LBL-32408, pp. 255-258) Time-resolved Fourler- 
transform IR fluorescence spectr . Preses, J.M. 
(Brookhaven National Lab., Upton, NY (United States)). Lawrence 
Berkeley Lab., CA (United States). [1992]. (CONF-9206180— 
Summs.: 14. combustion research meeting, Tahoe City, CA (United 
States), 14-17 Jun 1992). in Fourteenth combustion research con- 
ference. 347p. Order Number DE92017086. Source: OSTI; NTIS. 

In this approach program the author has constructed and begun 
to use a time-resolved Fourier-transform infrared emission spec- 
trophotometer. This technique is uniquely able to obtain detailed, 
yet global information about the dynamics of chemical reactions fol- 
lowing photodissociation by ultraviolet radiation from an excimer 
laser. It can serve as an independent tool for elucidating energy 
flow during chemical reactions, and as a useful ‘road map’ for high- 
resolution studies using diode lasers. Preliminary experiments have 
been conducted to observe CO and ethyl radical emission from the 
photodecomposition of diethyl ketone. CO emission is clearly ob- 
served. Further experiments will be necessary to pin down the 
ethyl radical emission which also may be produced. Here, the les- 
son of CH. from acetone must be considered, and the even 
greater number of degrees of freedom accessible to ethyl radicals 
will only exacerbate the difficulty of determining distributions from 
these observations. It may be necessary to improve the efficiency 
of the collection optics to produce good signals from ethyl radicals. 
However, a determination of the vibrational (and possibly rotation) 
population distribution of CO will provide information about the pho- 
tedissociation dynamics. 


34109 (LBL-32408, pp. 267-270) Reactions of carbon atoms 
using pulsed molecular beams. Reisler, H. (Univ. of Southern 
California, Los Angeles (United States)). Lawrence Berkeley Lab., 
CA (United States). [1992]. (CONF-9206180-Summs.: 14. com- 
bustion research meeting, Tahoe City, CA (United States), 14-17 
Jun 1992). In Fourteenth combustion research conference. 347p. 
Order Number DE92017086. Source: OSTI; NTIS. 

The objective of this research program is to elucidate the dy- 
namics of the reactions of carbon atoms with simple molecules. 
Detailed studies of carbon atom reactions have been hindered by 
the absence of good, clean sources of C@P) and C('D). In con- 
trast to the corresponding reaction of ground-state OP), relatively 
few studies have examined reactions of C@P), due mainly to diffi- 
culties in source preparation. Therefore, prerequisite to dynamical 
investigations is the development of adequate sources and their 
characterization. Laser ablation of graphite promises to be an effi- 
cient and relatively clean source of CP). The reaction of CCP) 
with N2O is studied at a collision energy of 0.9 + 0.4 eV ina 
crossed, pulsed molecular beam arrangement using laser ablation 
for carbon atom production. Nascent CN(X*Z*) and NO(X?I) prod- 
ucts are detected by laser induced fluorescence (LIF). 


34110 (LBL-32408, pp. 271-273) Spectroscopic probes of 
vibrationally excited molecules at chemically significant ener- 
gles. Rizzo, T.R. (Univ. of Rochester, NY (United States)). 
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Lawrence Berkeley Lab., CA (United States). [1992]. (CONF- 
9206180—Summs.: 14. combustion research meeting, Tahoe City, 
CA (United States), 14-17 Jun 1992). In Fourteenth combustion re- 
search conference. 347p. Order Number DE92017086. Source: 
OSTI; NTIS. 

This project involves the development and application of new 
spectroscopic techniques for investigating small polyatomic 
molecules with chemically significant amounts of vibrational energy. 
Highly excited species produced by exothermic reactions in com- 
bustion processes sample high energy regions of their potential 
energy surface, and a better understanding of the surface topology 
and bond dissociation energies will allow more accurate models of 
their dissociation dynamics. The author has completed analysis of 
product energy partitioning data from 36 different H2O2 rovibra- 
tional states ranging in energy from 3-2,000 cm-' above the 
unimolecular dissociation threshold. These results indicate that 
while the predictions of Phase Space Theory are in reasonable 
agreement with measured product distributions, clear deviations 
from statistical behavior do exist. This result suggests that for 
molecules as small as H2O2, the density of states is sufficiently 
small that statistical theories may not apply as well as to larger 
systems. The author has recently begun to apply this infrared- 
optical double resonance technique to investigate the unimolecular 
dissociation dynamics of hydrazoic acid (HN3). The dissociation dy- 
namics of this molecule are expected to be fundamentally different 
from that of H2O2 insofar as a curve crossing between the ground 
state and a low lying dissociative excited state can lead to dissoci- 
ation via a spin forbidden channel to produce NH (I) + No. At 
sufficiently high energies on the ground potential surface, there is a 
competition between dissociations on the spin allowed singlet sur- 
face and spin forbidden triplet surface which is sharply dependent 
upon the reactant energy. 


34111 
ity of 


(LBL-32408, pp. 274-277) Spectroscopy 

clusters. Rohifing, E.A. (Sandia National 
Labs., Livermore, CA (United States)). Lawrence Berkeley Lab., 
CA (United States). [1992]. (CONF-9206180—Summs.: 14. com- 
bustion research meeting, Tahoe City, CA (United States), 14-17 
Jun 1992). In Fourteenth combustion research conference. 347p. 
Order Number DE92017086. Source: OSTI; NTIS. 

This program emphasizes two different areas of research on car- 
bon (C,,) and carbonaceous (C,Xm, X = H or Si) clusters that are 
differentiated both by the size of the clusters (n < 3 versus n > 6) 
and the focus of the research (molecular spectroscopy versus 
chemical reactivity). The author creates the clusters by laser vapor- 
ization of a substrate into an inert-gas atmosphere in the throat of 
a pulsed nozzle. Subsequent free-jet expansion then provides an 
ideal environment for spectroscopic studies of small transient 
molecules and for the formation of molecular beams of clusters 
than can be probed with photoionization/mass spectroscopy. These 
spectroscopic studies focus on molecules that show unusual 
intramolecular dynamics on the ground-state potential energy sur- 
face. The emphasis of the cluster reactivity studies is on the 
chemistry of species that may be precursors to fullerenes or soot 
in combustion. The author has completed a spectroscopic study of 
the somewhat elusive SiC radical. He has successfully applied de- 
generate four-wave mixing (DFWM) to obtain excitation spectra of 
C3 and SiC2 and two-color LIGS to produce background-free 
simulated-emission pumping (SEP) spectra of SiC2. He has com- 
pleted a study of the hydrogenation reactions of neutral carbon 
clusters, C, + D2, over a wide range of cluster sizes, n = 6 — 75. 
After supersonic expansion and collimation the cluster reactants 
and products are photoionized by 118.2-nm light that is generated 
by frequency tripling the Nd:YAG third harmonic at 355 nm in a 
static xenon cell. The photoions are mass analyzed via high- 
resolution time-of-flight mass spectrometry using an angular 
reflectron. 


34112 (LBL-32408, pp. 278-281) Electronic § structure, 
molecular bonding, and molecular potential energy surfaces. 
Ruedenberg, K. (Ames Lab., IA (United States)). Lawrence Berke- 
ley Lab., CA (United States). [1992]. (CONF-9206180—Summs.: 
14. combustion research meeting, Tahoe City, CA (United States), 
14-17 Jun 1992). In Fourteenth combustion research conference. 
347p. Order Number DE92017086. Source: OSTI; NTIS. 
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Accurate potential energy surfaces of ground and excited states, 
governing reactions between carbon, oxygen, nitrogen and hydro- 
gen, are determined by ab-initio calculations. Global and critical 
features of such surfaces are elucidated. Energy changes are ex- 
plained in terms of interactions between atoms. Because of the 
relevance of ozone for the life of the environment in general and 
for human health in particular, a knowledge of its energy states is 
of basic interest. Since experimental information is limited, the 
theoretical elucidation of its energy states can make useful contri- 
butions. An ab-initio study of its potential energy surfaces had 
been initiated by this research group in the past reporting period 
and has been continued in the present period. 


34113 (LBL-32408, pp. 282-285) Tetraethynylethyiene, a 
molecule with four very short C-C single bonds. Interpretation 
of the Infrared spectrum. Buyong Ma (Univ. of Georgia, Athens 
(United States)); Yaoming Xie; Schaefer, J.F. Ill. Lawrence Berke- 
ley Lab., CA (United States). [1992]. (CONF-9206180—Summs.: 
14. combustion research meeting, Tahoe City, CA (United States), 
14-17 Jun 1992). In Fourteenth combustion research conference. 
347p. Order Number DE92017086. Source: OSTI; NTIS. 

The tetra-substituted molecule with all four hydrogens replaced 
by trimethylsilyl (TMS) groups (CH3)3Si was subjected to a crystal- 
lographic study by the UCLA group. Unfortunately, from the 
chemistry point of view, the structure appears to be very strongly 
influenced by crystal packing forces. Also very pertinent to the 
present research is the identification by Rubin, Knobler, and 
Diederich of four fundamental vibrational frequencies from the in- 
frared spectrum. Three other features in their infrared spectrum (at 
roughly 1,300, 1,200, and 1,000 cm~') were not identified. The au- 
thors have carried out a theoretical study of tetraethynylethylene. 
The immediate goals were the consideration of the molecular struc- 
ture (severely distorted from Da, symmetry in the crystal structure) 
and the interpretation of the infrared spectrum. 


34114 (LBL-32408, pp. 296-299) Single-shot measurement 
of the intensity and phase of a femtosecond pulse using the 
optical-Kerr effect. Trebino, R. (Sandia National Labs., Livermore, 


CA (United States)). Lawrence Berkeley Lab., CA (United States). 


[1992]. (CONF-9206180-Summs.: 14. combustion research 
meeting, Tahoe City, CA (United States), 14-17 Jun 1992). In Four- 
teenth combustion research conference. 347p. Order Number 
DE92017086. Source: OSTI; NTIS. 

In studies of intramolecular motion performed with ultrashort 
laser pulses, the detailed temporal behavior of the excitation 
pulse’s intensity and phase play an important role in determining 
the precise motion that is excited. As a result, it is critical to know 
the precise intensity and phase evolution of an ultrashort pulse 
used for such studies. Unfortunately, methods for making such 
measurements have not been available because no device has 
sufficient temporal resolution. Indeed, it is ultrashort laser pulses 
themselves that are usually used to obtain ultrafast temporal reso- 
lution. In response to this problem, the author has developed and 
demonstrated the first technique for measuring the full, time- 
dependent intensity and phase, E(t), of an individual femtosecond 
pulse. This new technique, which is called 'frequency-resolved opti- 
cal gating’ (FROG), uses the polarization-spectroscopy optical-gate 
arrangement with an instantaneously responding x sample 
medium, such as glass. Here, however, the pulse is split and one 
version of the pulse gates the other. The author then measured the 
signal spectrum as a function of the delay pulse is shorter than the 
input pulses (by a factor of ,/3 for Gaussian pulses), the signal 
pulse reveals, for a given delay, the frequency of a particular tem- 
poral component of the ultrashort pulse. 


34115 (LBL-32408, pp. 300-303) Variational transition state 
theory. Truhlar, D.G. (Univ. of Minnesota, Minneapolis (United 
States)). Lawrence Berkeley Lab., CA (United States). [1992]. 
(CONF-9206180—-Summs.: 14. combustion research meeting, 
Tahoe City, CA (United States), 14-17 Jun 1992). In Fourteenth 
combustion research conference. 347p. Order Number 
DE92017086. Source: OSTI; NTIS. 

This project involves the development and application of varia- 
tional transition state theory (VTST) and semiclassical transmission 
coefficients to gas-phase reactions. The work involves develop- 
ment of the theory and practical techniques for applying the theory 
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to wider classes of transition states, development of new methods 
for interfacing reaction-path dynamics calculations with electronic 
structure theory, and applications to specific reactions. 


34116 (LBL-32408, pp. 311-313) Single-collision studies of 
hot atom energy transfer and chemical reaction. Valentini, J.J. 
(Columbia Univ., New York, NY (United States)). Lawrence Berke- 
ley Lab., CA (United States). [1992]. (CONF-9206180—Summs.: 
14. combustion research meeting, Tahoe City, CA (United States), 
14-17 Jun 1992). In Fourteenth combustion research conference. 
347p. Order Number DE92017086. Source: OSTI; NTIS. 

The emphasis of this research is state-to-state dynamics of reac- 
tion and energy transfer in collisions at high kinetic energy or with 
reactants that are vibrationally excited. Current emphasis is on re- 
actions of free radicals such as H, OH, and CHg with Ho, CHy, 
H20, and other hydrogen-containing molecules. The motivation for 
the work is the desire to provide a detailed understanding of the 
fundamental molecular processes involved in the production, uti- 
lization, and transformation of energy sources, as in combustion 
and coal gasification. The work is primarily experimental, using 
highly time-resolved laser spectroscopic methods to provide for re- 
actant preparation and product analysis on a single-collision time 
scale. The primary spectroscopic tool for product state analysis is 
coherent anti-Stokes Raman scattering (CARS) spectroscopy. 
CARS is used despite its modest sensitivity because of its general- 
ity and because the extraction of quantum state populations from 
CARS spectra is straightforward. The combination of the generality 
and easy analysis of CARS makes possible absolute cross section 
measurements (both state-to-state and total), a particularly valu- 
able capability for characterizing reactive and inelastic collisions. 
Reactant free radicals are proposed by laser photolysis of appropri- 
ate precursors. 


34117 (LBL-32408, pp. 314-317) Theoretical studies of the 
dynamics of chemical reactions. Wagner, A.F. (Argonne National 
Lab., IL (United States)); Davis, M.J.; Gray, S.K.; Schatz, G.C. 
Lawrence Berkeley Lab., CA (United States). [1992]. (CONF- 
9206180—Summs.: 14. combustion research meeting, Tahoe City, 
CA (United States), 14-17 Jun 1992). In Fourteenth combustion re- 
search conference. 347p. Order Number DE92017086. Source: 
OSTI; NTIS. 

A method of analyzing spectra of hiahiy excited molecules has 
been developed. Such spectra are often very complicated and are 
difficult to assign in a traditional manner, with statistical methods 
often used to characterize them. The authors’ methodology com- 
bines aspects of traditional and statistical approaches. They have 
applied their methods to several theoretical and experimental spec- 
tra. The reaction of hydrogen atoms and carbon monoxide to form 
formyl radicals is of interest as a prototype of a simple addition re- 
action. As last year, this reaction was studied with stabilization, 
time-independent quantum dynamics, and time-dependent quantum 
dynamics calculations. A standard derivation of the bond energy 
from the measured thermal dissociation rate constant of HCN is 
more than 5 kcal/mole lower than the known thermodynamic value. 
The standard derivation ignores the hindered rotation of H about 
CN whose barrier is quite high (>40 kcal/mole). However, the au- 
thors performed an approximate rigid bender calculation of the 
complete spectrum of hindered rotor states and showed that the 
density of these states dramatically increased the A factor, allowing 
the derivation of the correct bond energy. Finally, in continuing 
centrifugal-sudden distorted-wave and coupled channel hyper- 
spherical quantum dynamics studies of prototypic heavy-light-heavy 
triatomic reactions, the several reactions have been examined. 


34118 (LBL-32408, pp. 318-321) Chemical kinetics model- 
ing. Westbrook, C.K. (Lawrence Livermore National Lab., CA 
(United States)); Pitz, W.J. Lawrence Berkeley Lab., CA (United 
States). [1992]. (CONF-9206180-Summs.: 14. combustion re- 
search meeting, Tahoe City, CA (United States), 14-17 Jun 1992). 
In Fourteenth combustion research conference. 347p. Order Num- 
ber DE92017086. Source: OSTI; NTIS. 

This research program emphasizes the development of detailed 
chemical kinetic reaction mechanisms for the combustion of hydro- 
carbons and other types of fuels, as well as the application of 
these mechanisms to the modeling of combustion in practical en- 
ergy systems. During the past year, much of this work has involved 





development and application of reaction mechanisms to describe 
engine knock and other low temperature oxidation processes. Ab- 
straction of H atoms from primary, secondary and tertiary sites in 
the hydrocarbon fuel molecule, addition of molecular oxygen to the 
alkyl radicals, isomerization of these alkylperoxy radicals via inter- 
nal H atom transfer, production of OH and other radical species via 
radical decomposition, and other low temperature oxidation process 
were found to be very important in predicting rates of ignition. 


34119 (LBL-32408, pp. 325-327) Time-resolved diode laser 
studies of transfer from highly vibrationally excited 
molecules. Weston, R.E. (Brookhaven National Lab., Upton, NY 
(United States)). Lawrence Berkeley Lab., CA (United States). 
[1992]. (CONF-9206180—Summs.: 14. combustion research 
meeting, Tahoe City, CA (United States), 14-17 Jun 1992). In Four- 
teenth combustion research conference. 347p. Order Number 
DE92017086. Source: OSTI; NTIS. 

The goal of this program is to investigate the details of energy 
transfer from atoms or molecules with added translational, vibra- 
tional, or electronic energy. Typically, the excitation source is a 
pulsed laser, and the probe is infrared emission or infrared diode 
laser absorption spectroscopy. Collisional deactivation of highly vi- 
brationally excited molecules is a crucial step in the mechanism of 
many reaction, particularly unimolecular reactions. An aromatic 
donor molecule is excited to the S; or S2 singlet state by pulsed 
radiation from an excimer laser (KrF, 248 nm). Very rapid internal 
conversion, instantaneous on the time scale of the collision pro- 
cesses under investigation, returns the molecule to the ground Sp 
state with a well-defined amount of vibrational energy. Collisional 
energy transfer to CO2 as the bath gas is followed with time- 
resolved infrared diode laser absorption spectroscopy. 


34120 (LBL-32408, pp. 328-331) VUV studies of photodis- 
sociation and photoionization ics. White, MG. 
(Brookhaven National Lab., on NY (United States)); Grover, 
J.R. Lawrence Berkeley Lab., CA (United States). [1992]. (CONF- 
9206180-Summs.: 14. combustion research meeting, Tahoe City, 
CA (United States), 14-17 Jun 1992). In Fourteenth combustion re- 
search conference. 347p. Order Number DE92017086. Source: 
OSTI; NTIS. 

High resolution, threshold photoelectron spectroscopy has been 
used in conjunction with a coherent VUV radiation source to obtain 
the rovibronic state distributions of molecular ions following single- 
photon ionization. These measurements probe the dynamical 
couplings of the photoexcited electron with the molecular ion core 
and the partitioning of energy and angular momentum in the 
photoionization process. Studies to date have investigated the ion- 
ization dynamics of a number of linear molecules (O2, HCI, N2O) in 
which the authors have characterized the angular momentum con- 
straints in rotational photoionization transitions and examined the 
influence of resonance phenomena (autoionization and shape) on 
rotational state branching ratios. More recent work on the H2X (X = 
O,S) bent triatomics explored the propensities for rotational pho- 
toionization transitions in asymmetric tops. Measurements were 
made of the kinetic energy distributions (KED) of (1,3-C,4H_-SO2)*, 
C4HeSO*, C4He*t, and SO2* produced by single-photon ionization 
in cluster beams generated by expansions of 1,3-C4Hg + SOo. 


34121 (LBL-32408, pp. 332-335) Reactions of small molec- 
ular systems. Wittig, C. (Univ. of Southern California, Los les 
(United States)). Lawrence Berkeley Lab., CA (United States). 
[1992]. (CONF-9206180-Summs.: 14. combustion research 
meeting, Tahoe City, CA (United States), 14-17 Jun 1992). In Four- 
teenth combustion research conference. 347p. Order Number 
DE92017086. Source: OSTI; NTIS. 

H atoms react with N2O mainly via a highly exothermic channel: 
H +N20 + OH(X?I1) + No, AHogg = —21,820 cm-". Attack at the 
oxygen side faces an entrance barrier of ~ 7,000 cm-". Past this, 
NN-OH bond cleavage occurs without involvement of a long lived 
intermediate. Attack at this terminal nitrogen, once past a barrier 
which is smaller than that for oxygen-side attack, leads to an inter- 
mediate HNNO?t which lies lower in energy by ~ 5,300 cm~' than 
the reactants. Then reaction can proceed either via 1,3-hydrogen 
migration to yield OH + No. In the present work, Doppler shift mea- 
surements of OH(v = 0) suggest a very high degree of Nz internal 
excitation, presumably vibrational. This offers a clear view of the 
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role of migration. The large amount of No vibrational excitation is 
most likely the consequence of an HNNO? intermediate whose 
long N-N bond length is projected onto the vibrations of the No 
product formed from 1,3-hydrogen migration. A simple Franck- 
Condon model can rationalize the data. 


34122 (LBL-32408, pp. 336-339) og es studies of 
nonadiabatic and processes: ations of 
the reactions and spectroscopy of radial relevant to 
combustion reactions and diagnostics. Yarkony, D.R. (Johns 
Hopkins Univ., Baltimore, MD (United States)). Lawrence Berkeley 
Lab., CA (United States). [1992]. (CONF-9206180—Summs.: 14. 
combustion research meeting, Tahoe City, CA (United States), 14- 
17 Jun 1992). In Fourteenth combustion research conference. 
347p. Order Number DE92017086. Source: OSTI; NTIS. 

The author's research program focuses on studies of spin- 
forbidden and electronically nonadiabatic processes involving 
radical which are relevant to combustion reactions and 
combustion diagnostics. To study the electronic structure aspects 
of these processes a unique and powerful system of electronic 
structure programs, developed over the past six years, the 
BROOKLYN codes, is employed. These programs enable one to 
address questions basic to the understanding of elementary com- 
bustion chemistry processes which are not tractable using more 
standard quantum chemistry codes. Particularly relevant to this re- 
search program are the capabilities to (1) treat the spin-orbit 
interaction with the context of the full microscopic Breit-Pauli ap- 
proximation, (2) determine the interstate derivative couplings, which 
result in the breakdown of the single surface Born Oppenheimer 
approximation and (3) locate seams of actual/avoided crossings 
and minimum energy crossings of potential energy surfaces. 


34123 (LBL-32408, pp. 205207) Quantum dynamics of fast 
chemical reactions. Light, J.C. (Univ. of Chicago, IL (United 
States)). Lawrence Berkeley Lab., CA (United States). [1992]. DOE 
Contract FG02-87ER13679. (CONF-9206180-Summs.: 14. com- 
bustion research meeting, Tahoe City, CA (United States), 14-17 
Jun 1992). in Fourteenth combustion research conference. 347p. 
Order Number DE92017086. Source: OSTI; NTIS. 

During the past year the initial goals of this research were ac- 
complished, namely the development and application of direct 
quantum methods for the calculation of thermal rate constants for 
bimolecular exchange reactions. In addition the dissociation of Hs* 
{in a Rydberg state) was examined and the incorporation of optical 
potentials into the reactive scattering calculations was begun. 


34124 (LBL-32444) Chemisorption and catalytic re 
of cobalt and sulfur monolayers on ordered m 

faces. Knight, C.C. Lawrence Berkeley Lab., CA (United Staten). 
Mar 1992. 162p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Order Number 
DE92041175. Source: OSTI; NTIS; GPO Dep. 

Complex Co/Mo sulfide catalysts are modelled by the chemisorp- 
tion of layers on Mo single crystal surfaces. Growth and structure 
of overlayers on flat, stepped and kinked surfaces were investi- 
gated. Growth of Co overlayers on clean and S covered Mo 
surfaces was studied using AES and CO chemisorption; results re- 
veal that Co grows as a flat monolayer on clean Mo surfaces. Co 
multilayers then form 3-D islands. When Co is deposited on S cov- 
ered surfaces, the S overlayer migrates to the top; this topmost 
overlayer reduces CO adsorption capacity. While growth mode of 
Co overlayers are similar on flat and stepped surfaces, the number 
and type of ordered Co and S structures on flat and stepped sur- 
faces are different. In the case of Co, an ordered (3 x 1) structure 
is formed on Mo(910) and (28,4,1) surfaces; this structure does not 
develop on clean (100) surface. Only one of two possible (3 x 1) 
Co domains are formed on Mo(910) and Mo(28,4,1) surfaces. 
These domains have one side of (3 x 1) unit cell parallel to the 
step edges, suggesting that Co adsorbs at the step edges. The (3 
x 1) structure does not form on Mo(911) surface, indicating that 
step orientation can restrict formation of ordered overlayers. For 
chemisorbed S, only a subset of ordered overlayers on flat (100) 
surface nucleate on (910) and (911) and (28,4,1) surfaces. Or- 
dered S overlayers also form domains that maximize the number 
of sulfur-step atom bonds. The adsorption and ordering of S over- 
layers on stepped and kinked Mo surfaces lead to doubling of step 
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height and terrace width. Thiophene hydrodesulfurization (HDS) re- 
actions were performed over Mo crystal surfaces modified by 
chemisorption of S, Co, C, and S + Co. The stepped and kinked 
Mo surfaces have reactivities greater than low Miller index (100) 
surface. Chemisorption of adsorbates decreased the thiophene 
HDS reactivity. Deposition of Co on Mo single crystal surfaces did 
not lead to increased HDS activity. 
34125 (SP-16, pp. 149-152) Nuemrical calculation of hy- 
personic non-equilibrium flow around OREX. Yamamoto, Y. 
(National Aer Laboratory, Tokyo (Japan)). National 
Aerospace Lab., Chofu, Tokyo (Japan). Dec 1991. (in Japanese). In 
Special publication of National Aerospace Laboratory.: Proceedings 
of the 9th NAL symposium on aircraft computational aerodynamics. 
354p. Order Number DE93716195. Source: OSTI; NTIS. 
Temperature just after the shock wave at the re-entry of OREX 
(Orbital Re-Entry Experiment) vehicle reaches tens of thousand 
centigrade and nitrogen and oxygen molecules are dissociated and 
ionized. For such a case, almost all flow analyses were based on 
the real gas ones and the assumption of equilibrium flow, but it has 
recently been possible to directly incorporate the chemical reaction 
model into the fluid equations to enable an non-equilibrium analy- 
sis. A full simulation around the OREX vehicle including the wake 
was carried out in this paper by using this non-equilibrium chemical 
reaction model. The governing equations are the three-dimensional 
non-equilibrium Navier-Stokes equations due to the finite element 
method in which the conservation equations for the chemical reac- 
tion foumulae of respective chemical species are added. The 
chemical reaction model included the 24 reaction formulae with 7 
chemical species generated by the dissociation of oxygen and 
nitrogen molecules. The calculation showed that the head tempera- 
ture just after the shock wave would arrive at 18,000 centigrade 
and that the aerodynamic heating distribution including the wake 
part was valid. 9 refs., 6 figs. 


4004 Electrochemistry 
Refer also to citation(s) 33301, 33686, 33756 


34126 (DOE/ER/45273-6) Monitoring interfacial dynamics 

y pulsed laser techniques: Third yeerly progress report. 
Richmond, G.L. Oregon Univ., Eugene, OR (United States). [1991]. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG06-86ER45273. Order Number DE92040302. Source: 
OSTI; NTIS; GPO Dep. 

Goal is to develop new optical methods for the study of dynamic 
processes at the electrode/electrolyte interface. In the past year, 
optical second harmonic generation was used for time resolved 
measurements of thallium electrodeposition on Cu(111). Other 
studies included the study of the photochemistry involved in a 
GaAs surface treatment known as photowashing, and the study of 
picosecond time resolved luminescence decays from GaAs in elec- 
trochemical environments (power dependent effects). 4 figs. (DLC) 


4005 Photochemistry 
Refer also to citation(s) 34098, 34107, 34108, 34156, 34619 


34127 (LBL-32408, pp. 21-24) Photolonization- 
photoelectron research. Berkowitz, J. (Argonne National Lab., IL 
(United States)); Ruscic, B. Lawrence Berkeley Lab., CA (United 
States). [1992]. DOE Contract W-31109-ENG-38. (CONF-9206180- 
Summs.: 14. combustion research meeting, Tahoe City, CA (United 
States), 14-17 Jun 1992). In Fourteenth combustion research con- 
ference. 347p. Order Number DE92017086. Source: OSTI; NTIS. 

The photoionization research program is aimed at understanding 
the basic processes of interaction of vacuum ultraviolet (VUV) light 
with atoms and molecules. This research provides valuable infor- 
mation on both thermochemistry and dynamics. Recent studies 
cover the gamut from photoionization mass spectrometry (PIMS) of 
atoms to transient species to buckminsterfullerene. 


34128 (LBL-32408, pp. 25-28) Energy partitioning In ele- 


mentary chemical processes. Bersohn, R. (Columbia Univ., New 
York, NY (United States)). Lawrence Berkeley Lab., CA (United 
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States). [1992]. (CONF-9206180—Summs.: 14. combustion re- 
search meeting, Tahoe City, CA (United States), 14-17 Jun 1992). 
In Fourteenth combustion research conference. 347p. Order Num- 


ber DE92017086. Source: OSTI; NTIS. 


VUV laser induced fluorescence is used to detect atoms which 
are the products of chemical reactions and photodissociation. The 
dynamics of photodissociation of molecular hydrides has been 
studied at 121.6 nm and an improved method for the detection of 
bromine and chlorine atoms in both spin orbit states has been de- 
veloped. 


34129 (LBL-32408, pp. 37-40) Photofragment imaging. 
Chandler, D.W. (Sandia National Labs., Livermore, CA (United 
States)). Lawrence Berkeley Lab., CA (United States). [1992]. 
(CONF-9206180—Summs.: 14. combustion research meeting, 
Tahoe City, CA (United States), 14-17 Jun 1992). In Fourteenth 
combustion research conference. 347p. Order Number 
DE92017086. Source: OSTI; NTIS. 

Over the past few years the photochemistry of small molecules 
has been investigated using the photofragment imaging technique. 
Bond energies, spectroscopy of radicals, dissociation dynamics 
and branching ratios are examples of information obtained by this 
technique. Along with extending the technique to the study of bi- 
molecular reactions, efforts to make the technique as quantitative 
as possible have been the focus of the research effort. To this end, 
the author has measured the bond energy of the C-H bond in 
acetylene, the branching ratio of I(@P, ;2) to I(?P3,2) in the dissoci- 
ation of HI, the energetics of CH,Br, CD3Br, CpHsBr and CH, OBr 
dissociation, and the alignment of the CDs fragment from CDs] 
photolysis. In an effort to extend the technique to bimolecular reac- 
tions, he hes studied the reaction of H with HI forming He(v,j) ~ 
\@P, j2 or P32). The author has applied photofragment ion imag- 
ing to investigate the dissociation dynamics of low-lying, doubly 
excited states of molecular hydrogen. A doubly excited electronic 
state is one in which both of the hydrogen electrons reside in ex- 
cited molecular orbitals. 


34130 (LBL-32408, pp. 44-45) Laser spectroscopy of hy- 
drocarbon radicals. Chen, P. (Harvard Univ., Cambridge, MA 
(United States)). Lawrence Berkeley Lab., CA (United States). 
[1992]. DOE Contract FG02-90ER14132. (CONF-9206180— 
Summs.: 14. combustion research meeting, Tahoe City, CA (United 
States), 14-17 Jun 1992). In Fourteenth combustion research con- 
ference. 347p. Order Number DE92017086. Source: OSTI; NTIS. 

The author reports the application of supersonic jet flash 
pyrolysis to the clean, specific preparation of a wide range of hy- 
drocarbon radicals, biradicals, and carbenes in a skimmed 
molecular beam. He has prepared ethynyl (C2H), vinyl (CoHs), 
three isomers of C3H2, propargyl (C3Hs), allyl (C3Hs), cyclobutadi- 
ene (c-C4H,), and benzyne (o-CgH,). Each species was produced 
cleanly and specifically, with little or no secondary reactions, by 
unimolecular thermal dissociation of appropriately designed and 
synthesized organic precursors. Photoelectron spe stra of the three 
isomeric C3H2 carbenes, and ortho-benzyne, were used to estab- 
lish adiabatic ionization potentials for use in thermochemical 
determinations. The author has recently obtained the only 
rotationally-resolved electronic spectrum of ally! and allyl-ds radical 
by 1 + 1 resonant multiphoton ionization. 


34131 (LBL-32408, pp. 56-59) Unimolecular reaction 
dynamics and vibrational overtone spectroscopy of highly vi- 
brationally excited molecules. Crim, F.F. (Univ. of Wisconsin, 
Madison (United States)). Lawrence Berkeley Lab., CA (United 
States). [1992]. (CONF-9206180—Summs.: 14. combustion re- 
search meeting, Tahoe City, CA (United States), 14-17 Jun 1992). 
In Fourteenth combustion research conference. 347p. Order Num- 
ber DE92017086. Source: OSTI; NTIS. 

This research determines the nature of highly vibrationally 
excited molecules, probes unimolecular reactions at the level of in- 
dividual quantum states, and studies the dynamics of electronic 
photodissociation from highly vibrationally excited states. In these 
experiments, pulsed laser excitation of a vibrational overtone 
transition prepares a highly vibrationally excited molecule and time- 
resolved spectroscopic detection prepares a highly vibrationally 
excited molecule and time-resolved spectroscopic detection of 





products monitors their subsequent decomposition. The author 
used this scheme to follow unimolecular reactions of large and 
small molecules in both room temperature gases and supersonic 
expansions and to investigate the role that vibrational excitation 
plays in electronic photodissociation dynamics. Most recently the 
author used the localized nature of the highly vibrationally excited 
states created to selectively break bonds in photodissociation and 
bimolecular reactions. 


34132 (LBL-32408, pp. 112-115) Kinetics of 

atomic and radical reactions. Gordon, R.J. (Univ. of Illinois, 
Chicago (United States)). Lawrence Berkeley Lab., CA (United 
States). [1992]. (CONF-9206180—Summs.: 14. combustion re- 
search meeting, Tahoe City, CA (United States), 14-17 Jun 1992). 
In Fourteenth combustion research conference. 347p. Order Num- 
ber DE92017086. Source: OSTI; NTIS. 

During the past year the author has continued to study the pho- 
todissociation of o; containing molecules and also the 
quenching of the B'E* state of CO by various gases. He measured 
the fine structure populations of O(P) produced in the UV 
photodissociation of O2, SO2, and NOo, using laser-induced fluo- 
rescence to detect the fragment oxygen atoms. In an ongoing study 
the author used a tunable vuv (110-115 nm) laser to excite differ- 
ent vibrational (v = 0 and 1) and rotational levels of the B state of 
CO in the presence of various quenching gases, including H2, D2, 
He, Ne, Ar, Kr, Xe, No, O2 HF, and HCl. The decay rate of the ex- 
cited state was determined both from real time measurements and 
from the pressure dependence of the fluorescence intensity. 


34133 (LBL-32408, pp. 140-143) Femtosecond laser studies 
of ultrafast Intramolecular processes. Hayden, C. (Sandia Na- 
tional Labs., Livermore, CA (United States)); Trebino, R. Lawrence 
Berkeley Lab., CA (United States). [1992]. (CONF-9206180- 
Summs.: 14. combustion research meeting, Tahoe City, CA (United 
States), 14-17 Jun 1992). In Fourteenth combustion research con- 
ference. 347p. Order Number DE92017086. Source: OSTI; NTIS. 

The goal of this research is to better understand the detailed 
mechanisms of chemical reactions by measuring the rates of fun- 
damental chemical processes. In this work femtosecond laser 
pulses are used to initiate chemical processes and to follow the 
progress of these processes in time. This group is currently study- 
ing the predissociation of NO2 in the UV as a function of excitation 
wavelength. In addition, they are developing techniques to 
measure the time evolution of large-amplitude vibrations in ground- 
electronic-state molecules. 


34134 (LBL-32408, pp. 184-189) Molecular beam studies of 
reaction dynamics. Lee, Y.T. (Lawrence Berkeley Lab., CA 
(United States)). Lawrence Berkeley Lab., CA (United States). 
[1992]. (CONF-9206180-Summs.: 14. combustion research 
meeting, Tahoe City, CA (United States), 14-17 Jun 1992). In Four- 
teenth combustion research conference. 347p. Order Number 
DE92017086. Source: OSTI; NTIS. 

The major thrust of this research project is to elucidate detailed 
dynamics of simple elementary reactions that are theoretically 
important and to unravel the mechanism of complex chemical reac- 
tions or photochemical processes that play important roles in many 
macroscopic processes. Molecular beams of reactants are used to 
study individual reactive encounters between molecules or to moni- 
tor photodissociation events in a collision-free environment. Most of 
the information is derived from measurement of the product frag- 
ment energy, angular, and state distributions. Recent activities are 
centered on the mechanisms of elementary chemical reactions 
involving oxygen atoms with unsaturated hydrocarbons, the dynam- 
ics of endothermic substitution reactions, the of the 
chemical reactivity of electronically excited atoms on the alignment 
of excited orbitals, the primary photochemical processes of poly- 
atomic molecules, intramolecular energy transfer of chemically 
activated and locally excited molecules, the energetics of free 
radicals that are important to combustion processes, the infrared- 
absorption spectra of carbonium ions and hydrated hydronium ions, 
and bond-selective photodissociation through electric excitation. 


34135 (LBL-32408, pp. 190-192) Time-resolved FTIR emis- 
sion studies of laser photofragmentation and radical reactions. 
Leone, S.R. (Univ. of Colorado, Boulder (United States)). Lawrence 
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Berkeley Lab., CA (United States). [1992]. (CONF-9206180- 
Summs.: 14. combustion research meeting, Tahoe City, CA (United 
States), 14-17 Jun 1992). In Fourteenth combustion research con- 
ference. 347p. Order Number DE92017086. Source: OSTI; NTIS. 
Time-resolved Fourier transform infrared emission experiments 
are used to study photofragmentation processes, single collision 
reactions, energy transfer events, and laser-initiated radical-radical 
reactions. The apparatus unites a commercial FTIR spectrometer 
with a high repetition rate excimer laser. Fringes of the He:Ne ref- 
erence laser are used for the time synchronization of the FTIR as 
the mirror sweeps. The zero crossings of these fringes are also 
used to trigger the variable repetition rate laser with a chosen de- 
lay time. Following a short delay after the laser pulse, the 
analog-to-digital converter samples the signal on the infrared de- 
tector. Thus emissions from the excited fragments of the photolysis 
event are recorded with the FTIR at specific time delays after the 
laser pulse. Through the use of improved background-limited de- 
tectors and multipass collection optics, spectra from a number of 
diatomic molecules and polyatomic radicals have been obtained in 
various processes. The method has been applied to study numer- 
ous photofragmentation events in order to obtain vibrational and 
rotational populations, e.g. vinyl chloride (HCli[v| product), 
dichloroethylene (HCijv],) fluorochloroethylene (FHiv,J]), acetylene 
(CoHIv,J]), acetone (CHs[v], COfv,J]), ammonia (NH2[v,J]). The dy- 
namics of the photofragmentation processes have been considered 


in detail as potential sources of well-characterized radicals for reac- 
tive studies. 


34136 (LBL-32408, pp. 229-232) Photochemical reaction 
dynamics. Moore, C.B. (Lawrence Berkeley Lab, CA (United 
States)). Lawrence Berkeley Lab., CA (United States). [1992]. 
(CONF-9206180-—Summs.: 14. combustion research meeting, 
Tahoe City, CA (United States), 14-17 Jun 1992). In Fourteenth 
combustion research conference. 347p. Order Number 
DE92017086. Source: OSTI; NTIS. 

The purpose of the program is to develop a fundamental under- 
standing of unimolecular and bimolecular reaction dynamics with 
applications in combustion and energy systems. Recently com- 
pleted and on-going work is abstracted below. Rate constants for 
the dissociation of highly vibrationally excited ketene a 
have been measured at the threshold for the production of 
CH2(°B;) and CO('E*). The rate constant increases in a step-wise 
manner with increasing energy, consistent with the longstanding 
premise that the rate of a unimolecular reaction is controlled by 
flux through quantized transition state thresholds. The data provide 
a vibrational spectrum of the transition state in which torsional and 
C-C-O bending vibrations are identified. Intramolecular carbon 
atom exchange in highly vibrationally wen ent ketene was studied 
by monitoring the carbon monoxide nts ('2CO and SCO) 
from the photodissociation of '**CH2'°CO and 'SCH2'2CO. 


34137 


(LBL-32408, pp. 242-244) Vacuum ultraviolet pho- 
tolonization and photodissociation of molecules, clusters, and 


radicals. Ng, C.Y. (Ames Lab., IA (United States)). Lawrence 
Berkeley Lab., CA (United States). [1992]. (CONF-9206180— 
Summs.: 14. combustion research meeting, Tahoe City, CA (United 
States), 14-17 Jun 1992). In Fourteenth combustion research con- 
ference. 347p. Order Number DE92017086. Source: OSTI; NTIS. 

The goals of this program are: (1) to obtain accurate thermo- 
chemical data, such as ionization energies (IE) and bond 
dissociation energies, for neutral polyatomic molecules, radicals, 
and their ions; (2) to study the photoionization (PI) and photodisso- 
ciation (PD) dynamics of molecules, radicals, and clusters induced 
by the absorption of ultraviolet (UV) and vacuum ultraviolet (VUV) 
photons; (3) to investigate the detailed reaction dynamics and 
mechanisms of fast radical-molecule and radical-radical reactions. 
The author has been the first to demonstrate that, using a pulsed 
photoelectron-photoion coincidence (PEPICO) scheme, the photo- 
electron (PE) spectrum of a radical in a mixture of other species 
can be measured with high sensitivity. Using a discharge source 
and the pulsed PEPICO method, he has obtained PEPICO spectra 
for SO, Sp S20, and S2Obz. lonization energies for CH3S, CH2Br, 
CS, and CH,SS have been measured. 
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4006 Radiation Chemistry 
Refer also to citation(s) 33028, 33253, 33254, 35247 


34138 (CNIC-00391) Radiation cross-linked PVC and its 
applications. Lan Junming (Hunan Inst. of Atomic Energy Applica- 
tion in Agriculture, Changsha (China)); Chen Ruyan; Jia Chaoxing; 
Li Min; Li Chengxin. China Nuclear Information Centre, Beijing, BJ 
(China). Apr 1990. 13p. (In Chinese). (IAAE-HN-0030.). Order 
Number DE93601299. Source: OSTI; NTIS (US Sales Only); INIS. 

The radiation cross-linking technique is adopted for improving 
the polyvinyl chloride (PVC) heat-resistance and reducing its ther- 
mocontractibility. For examining its properties a small insulation 
sheath made from modified PVC material has been tested at 260 ° 
5 seconds. The results obtained were satisfactory. 


34139 (INIS-mf-13357, pp. 185-194) Radiation grafting of 
hydrophilic monomers onto poly (4-methyipentene-1) grafting 
of acrylic acid. Soebianto, Y.S.; Yoshii, F.; Makuuchi, K.; Ishigaki, 
|. National Atomic Energy Agency, Jakarta (Indonesia). 1988. 917p. 
(In Indonesian). (CONF-8612188—: Symposium Ill on applications 
of isotopes and radiation, Jakarta (Indonesia), 16-17 Dec 1986). In 
Proceedings of Symposium Ill on Applications of Isotopes and Ra- 
diation. Order Number DE93000808. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Radiation grafting of acrylic acid (AAc) on poly (4-methylpentene- 
1) (TPX with different crystallinity has been invertigated under 
various conditions. Free radicals formed by pre-irradiation of radia- 
tion of TPX in vaccum were more stoble than those in the 
presence of air and might initiate the grafting reaction when came 
in contact with the AAc. Grafting yields increased with increasing 
pre-irradiation doses, grafting temperature, and concentration of 


AAc. Lower crystallinity TPX (24%) showed higher initial grafting 
rate compared with higher crystallinity one. The distribution of graft- 
ing was observed by X-ray micro analyzer. The grafting reaction 
proceeded gradually with time from the surface of the film to the in- 
ner part. In high crystallinity TPX (34%) grafting distribution in the 
final stage depended on the film thickness, while in the lower crys- 


talline was homogeneous regardless the film thickness. (authors). 
10 refs, 9 figs. 


34140 (INIS-mf-13357, pp. 219-227) Synthesis of hy- 
drophilic elastomer by radiation grafting. Soebianto, Y-S.; 
Yoshii, F.; Makuuchi, K.; Ishigaki, |. National Atomic Energy 
Agency, Jakarta (indonesia). 1988. 917p. (In Indonesian). (CONF- 
8612188—-: Symposium Ill on applications of isotopes and 
radiation, Jakarta (Indonesia), 16-17 Dec 1986). In Proceedings of 
Symposium Ill on Applications of Isotopes and Radiation. Order 
Number DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 
Radiation grafting of acrylic acid (AAc) of ethylene-propelene rub- 
ber (EPR) to obtain hydrophylic elastomer has been investigated. It 
was found that by the addition of alcohol (Methanol and 1-propanol) 
into AAc solution, degree of grafting increased and the formation of 
homopolymer was retarded. The grafting accured even in deeper 
portion of the film by addition of alcohol compared to without the 
addition of alcohol. Grafting rate differed by propilene content in 
the EPR and graft polymerization occured easily in lower propilene 
content such as 22%. Stability of radical on lower propilene content 
EPR before introducing of AAc in grafting was higher in compari- 
son with other component one. Water uptake of EFR increased 
linearly with increasing grafting yield. (author). 5 refs, 8 figs. 


34141 (INIS-mf-13357, pp. 229-235) Electron beam radia- 
tion of unsaturated polyester-styrene systems. Danu, S.; 
Sasaki, T.; Hosoi, F. National Atomic Energy Agency, Jakarta 
(Indonesia). 1988. 917p. (In Indonesian). (CONF-8612188—: Sym- 
posium Ill on applications of isotopes and radiation, Jakarta 
(Indonesia), 16-17 Dec 1986). In Proceedings of Symposium Ill on 
Applications of Isotopes and Radiation. Order Number 
DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 
Polyester resins prepared by mixing the unsaturated polyester 
and styrene with the weight ratio is 70 : 30 was irradiated using 
low energy electron beam. The influence of irradiation dose, com- 
position and molecular-weight to the film properties were studied. 
Physical and mechanical such as hardness, abrasion resistence, 
tensile strength and elongation at break were evaluated. It was 
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found that polyester film prepared from backbone base on isoph- 
thalic acid, fumaric acid, propylene glycol, diethyl glycol and 
glycerol, gave the best properties compared with others. At the 
dose of 100 kGy and dose rate of 26 kGy/sec., the gel-fraction was 
93.1% tensile strength was about 440 Kg/cm2 and a hardeness of 
4 H. (authors). 8 refs, 5 figs, 2 tabs. 
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Refer also to citation(s) 32871, 32873, 32874, 32907, 32980, 
33265, 34031, 34094, 34805, 34817, 34819 


34142 (INIS-UP-005, pp. 22-35) Chemical behaviour of 
transuranic elements in the natural environment. Kim, J.1. 
(Technische Univ. Muenchen, Garching (Germany). Inst. fuer Ra- 
diochemie). Japan Atomic Energy Research Inst., Tokyo (Japan). 
1991. 462p. (CONF-910359-: 3. international symposium on ad- 
vanced nuclear energy research: global, environment and nuclear 
energy, Mito (Japan), 13-15 Mar 1991). In Proceedings of the third 
international symposium on advanced nuclear energy research: 
Global environment and nuclear energy. Order Number 
DE92514989. Source: OSTI; NTIS; INIS. 

The chemical behaviour of transuranic elements in natural aquifer 
systems is governed by a variety of geochemical reactions, such 
as dissolution reaction (solubility), hydrolysis, complexation with in- 
organics or organics, redox reaction, colloid formation, geochemical 
interaction with surfaces of various minerals, coprecipitation, miner- 
alisation etc. This paper reviews the present state of knowledge on 
some of these particular reactions. The emphasis is placed on how 
the individual reactions can be appraised for the long-term predic- 
tion of the geochemical behaviour of transuranic elements in the 
natural environment. Of the various reactions, the primary thermo- 
dynamic processes of dissolution of transuranic compounds in 
aquatic solution, complexation with important anions present in 
groundwater and colloid generation are discussed with notable 
examples. Various laser spectroscopy in use for the chemical spe- 
ciation are mentioned briefly as for their spectroscopic capability as 
well as applicability. The present review discussion is primarily di- 
rected to a better understanding of the migration behaviour of 
transuranic elements in natural aquifer systems. (author) 100 refs. 


34143 (INIS-JP-005, pp. 268-272) Redox, disproportiona- 
tion, and complex formation reactions of neptunium ions. 
Yoshida, Z. (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Aoyagi, H.; Kato, Y.; Li, 
Y.; Kihara, S. Japan Atomic Energy Research Inst., Tokyo (Japan). 
1991. 462p. (CONF-910359—: 3. international symposium on ad- 
vanced nuclear energy research: global, environment and nuclear 
energy, Mito (Japan), 13-15 Mar 1991). In Proceedings of the third 
international symposium on advanced nuclear energy research: 
Global environment and nuclear energy. Order Number 
DE92514989. Source: OSTI; NTIS; INIS. 

Reduction-oxidation, complex formation, and disproportionation 
reactions of neptunium ions in various aqueous media were investi- 
gated by electrochemical method in combination with the 
spectrophotometric measurement. By flow-coulometry with multi- 
step column electrodes, electrolytic redox potentials, number of 
electrons involved in the electrode processes, and reversibilities of 
the processes were determined, from which the complex formation 
of neptunium ions and the species participating in the reactions 
were discussed. Based on the characteristics of the redox behavior 
of neptunium in sulfuric acid media, the procedure for the flow- 
coulometric determination and differentiation of neptunium ions was 
developed. The redox potentials of neptunium in concentrated 
carbonate solutions were determined by means of controlled- 
potential electrolysis and spectrophotometry, and formations of 
NpO2(CO3)35- and NpO2(CO3)3*- complexes were evaluated. 
The disproportionation rate of NpO2* in concentrated acid solutions 
with and without such complexing agents as SO,?- and Cl- was 
measured and the reaction mechanism was predicted. (author). 


B4tdd (INIS-JP—005, pp. 273-277) Fixation of neodymium 
by coprecipitation with iron compounds. Nagano, T. (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Re- 
search Establishment); Nakayama, S.; Nakashima, S.; Senoo, M. 





Japan Atomic Energy Research Inst., Tokyo (Japan). 1991. 462p. 
(CONF-910359-: 3. international symposium on advanced nuclear 
energy research: global, environment and nuclear energy, Mito 
(Japan), 13-15 Mar 1991). In Proceedings of the third international 
symposium on advanced nuclear energy research: Global environ- 
ment and nuclear energy. Order Number DE92514989. Source: 
OSTI; NTIS; INIS. 

As the first step to elucidate fixation mechanism of transuranic 
elements with iron compounds, coprecipitation experiments of 
neodymium with iron were conducted. By X-ray diffractometry 
(XRD) analyses, resulting comprecipitate phases were found to be 
different according to the molar Nd/(Nd + Fe) ratios in the initial so- 
lutions, i.e. (a) goethite and hematite (the ratios of 0 — 10 %), (b) 
amorphous materials (15 — 30 %) and (c) neodymium hydroxides 
(50 — 100 %). In the (b) region, DTA and XRD analyses indicated 
the neodymium fixation as the amorphous Nd-bearing iron hydrox- 
ides. In the (a) region, IR analyses pointed out the possibility of 
neodymium fixation in the goethite-like structure. (author). 


34145 (LBL-21237) Solubility of AmOHCO, In aqueous so- 
lution under atmospheric conditions. Nitsche, H. Lawrence 
Berkeley Lab., CA (United States). Dec 1987. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. Order Number DE93001521. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Modeling calculations on the solubility of americium have 
indicated that basic americium carbonate, and not americium trihy- 
droxide, is the solubility-controlling solid in the pH range from 6 to 
10 under the influence of atmospheric CO,. The solubility of crys- 
talline 2° AmMOHCO® has been investigated in batch experiments in 

near-neutral and basic solutions as a function of dissolution time in 
0.1 M NaCiO* at room temperature under oxic conditions. After the 
solutions reached steady-state conditions, the influence of dis- 
solved solids on the americium concentration in the supernatant 
solution was studied by utilizing several experimental methods to 
separate the solution phase from the solid. The solids were char- 
acterized by X-ray powder diffraction analysis. 
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Refer also to citation(s) 32852, 33305, 33884, 33894, 33899, 
34064, 34065, 34066, 34067, 34068, 34069, 34070, 34071, 34095, 
34096, 34097, 34098, 34100, 34101, 34102, 34103, 34104, 34105, 
34106, 34107, 34108, 34109, 34110, 34111, 34112, 34113, 34114, 
34115, 34116, 34117, 34118, 34119, 34120, 34121, 34122, 34127, 
34128, 34129, 34130, 34131, 34132, 34133, 34134, 34135, 34136, 
34137, 34313, 34575 


34146 (ANL/CP—76916) The importance of hindered rote- 
tlons and other anharmonic effects in the thermal dissociation 
of small unsaturated molecules: Application to HCN. Wagner, 
A.F. (Argonne National Lab., IL (United States)); Kiefer, J.H.; Ku- 
maran, S.S. Argonne National Lab., IL (United States). [1992]. 20p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38 ;FG02-85ER13384. (CONF-920707-31: 
24. international symposium on combustion, Sydney (Australia), 5- 
10 Jul 1992). Order Number DE92040734. Source: OSTI; NTIS; 
GPO Dep. 

A standard low-pressure limit RRKM rate constant is shown to 
significantly underestimate measured thermal dissociation rates for 
CoH2 and HCN if the correct value of the bond dissociation energy 
is used. An explanation for this discrepancy is sought by examining 
anharmonic effects, especially those involving large angle bends 
that lead to isomerization. For HCN, an approximate, adiabatic 
quantum mechanical calculation of the complete spectrum of all 
bound states up to the dissociation energy is performed. The spec- 
trum is dominated at the dissociation energy by a partially hindered 
2D rotation, even though the isomerization barrier on the potential 
energy surface exceeds 40 kcal/mole. This occurs in part because 
adiabatic influences from the two stretching frequencies reduce the 
effective isomerization barrier and increase the effective mass of 
the rotation. The anharmonic effects from this hindered rotation 
and its coupling with the anharmonic H stretch modify the rate con- 
stant so as to largely remove the discrepancy with experiment. It is 
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argued that the same effects are present in the dissociation of 
other small unsaturated molecules such as CoH. 


34147 (IS-T-1351) Thermal Isomerization and decomposi- 
tion of ethynyldisilanes. Petrich, S.A. Ames Lab., IA (United 
States). Jul 1992. 110p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-82. Order Number 
DE92040578. Source: OSTI; NTIS; GPO Dep. 

Co-pyrolysis of ethynylpentamethyidisilane with 
2,3-dimethylbutadiene afforded trimethyisilylacetylene, 
dimethylsilyl(trimethylsilyl)acetylene and  1,1,3,4-tetramethyl-1- 
silacyclopent-3-ene. When an alkyl or trimethylsilyl substituted 
ethynyl group was pyrolyzed, extrusion of dimethylsilylene was 
the only decomposition process observed with no_ iso- 
merization. The decomposition and isomerization pathways 
and Arrhenius parameters were determined for these pro- 
cesses by using a pulse stirred-flow reactor. Pyrolysis 


of ethynylundecamethyicyclohexasilane afforded the = ring- 
expanded isomer 3 hydridoundecainetiiylliexasilacyclooctyne and 
decamethylpentasilacycloheptyne. Pyrolysis of 4.4,5,5,6,6,7,7,8,8- 
ring-contracted 
< 4,5,5,6,6,7,7- 

and 


decamethy!-4,5,6,7,8-pentasilacyclooctyne afforded 
isomer 1,1-penta(dimethylsilylene)propadiene, 
octamethyi4,5,6,7-tetrasilacy 
1,1-tetra(dimethylsilylene)propadiene, 2. Guan 1 was also 
pyrolyzed and afforded propadiene 2 as the only product. Several 
mechanisms were proposed for these decompositions and iso- 
merizations. Bis[1 Pe ane ee 
synthesized from cycloheptyne 1 in 20% yield 

ray structure of the smallest “betweenallene’, 3, 
determined. Pyrolysis of propadiene 3 afforded isomer 1,1-3,3- 
bis[tetra(dimethyisilylene)}propadiene as the only observed product. 
The proposed mechanism involved cyclopropene intermediates. 


34148 (LBL-32408, pp. 13-16) Turbulence-chemistry inter- 
actions In reacting flows. Bariow, R.S. (Sandia National Labs., 
Livermore, CA (United States)). Lawrence Berkeley Lab., CA 
(United States). [1992]. (CONF-9206180-Summs.: 14. combustion 
research meeting, Tahoe City, CA (United States), 14-17 Jun 
1992). In Fourteenth combustion research conference. 347p. Or- 
der Number DE92017086. Source: OSTI; NTIS. 

Interactions between turbulence and chemistry in nonpremixed 
flames are investigated through the use of multi jes measure- 
ments. Simultaneous point measurements of CH,y, No, Oo, H20, 
CO, CO2z, He, OH, temperature, density, and the mixture fraction f 
are obtained by combining spontaneous Raman scattering, 
Rayleigh scattering, and laser-induced fluorescence (LIF). Correc- 
tions for the effects of collisional quenching are applied to the 
linear OH LIF signals for each laser shot, making the OH concen- 
tration measurements quantitative. Measured chemical states in 
the turbulent flames are compared to results from strained laminar 
flame calculations, perfectly stirred reactor (PSR) calculations, and 
Monte Carlo simulations using reduced chemical mechanisms. 


34149 (LBL-32408, pp. 17-20) Combustion-related studies 
using weakly-bonded complexes. Beaudet, R.A. (Univ. of South- 
ern California, Los Angeles (United States)). Lawrence Berkeley 
Lab., CA (United States). [1992]. (CONF-9206180-Summs.: 14. 
combustion research meeting, Tahoe City, CA (United States), 14- 
17 Jun 1992). In Fourteenth combustion research conference. 
347p. Order Number DE92017086. Source: OSTI; NTIS. 

Binary van der Waals complexes involving species of interest to 
combustion research are prepared in supersonic free-jet expan- 
sions, and their photochemical and photo-physical properties are 
probed by using IR tunable diode laser (TDL) spectroscopy. In the 
first phase, geometries and other molecular properties are being 
determined from vibration-rotational spectra. In the second phase 
these complexes will be used as precursors to study photoinitiated 
reactions in precursor geometry limited environments. Two comple- 
mentary classes of binary complexes are being investigated. The 
first involves molecular oxygen and hydrogen containing 
constituents (e.g. O2-HCN, O2-HF, O2-HCl, O2-HBr, O2-HI and O2- 
hydrocarbons). The second thrust area is the study of a set of 
novel ies involving oxygen atoms and small molecules such as 
HF, HCl, HBr, HI, HCN and simple hydrocarbons. 
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34150 (LBL-32408, pp. 29-32) Theoretical studies of com- 
bustion dynamics. Bowman, J.M. (Emory Univ., Atlanta, GA 
(United States)). Lawrence Berkeley Lab., CA (United States). 
[1992]. (CONF-9206180-Summs.: 14. combustion research 
meeting, Tahoe City, CA (United States), 14-17 Jun 1992). In Four- 
teenth combustion research conference. 347p. Order Number 
DE92017086. Source: OSTI; NTIS. 

The basic objectives of this program are to develop and apply 
theoretical techniques to fundamental dynamical processes of im- 
portance in gas phase combustion. There are two major areas 
currently supported by this grant. One is reactive scattering of 
diatom-diatom systems, and the other is the dynamics of complex 
formation and decay based on L? methods. In all of these studies 
the author focuses on systems which are of interest experimentally 
and for which potential energy surfaces based, at least in part, on 
ab initio calculations are available. The author applied his adia- 
baticbend reduced dimensionality quantum theory to a study of 
mode selectivity in the reactions H2O(v;,Vvp,v2) + H — OH(v) + 
Ho(v’) and HOD(v;,Vp,V2) + H — OH(v) + HD(v’), OD(v)+Ho(v’). 


34151 (LBL-32408, pp. 33-36) Combustion chemistry. 
Brown, N.J. (Lawrence Berkeley Lab., CA (United States)). 
Lawrence Berkeley Lab., CA (United States). [1992]. (CONF- 
9206180—Summs.: 14. combustion research meeting, Tahoe City, 
CA (United States), 14-17 Jun 1992). In Fourteenth combustion re- 
search conference. 347p. Order Number DE92017086. Source: 
OSTI; NTIS. 

Two sensitivity analysis techniques have been used to demon- 
strate how one can predict observables on new or perturbed 
potential energy surfaces (PES) without doing any additional dy- 
namics calculations on the new PESs. Both techniques require the 
computation of the observable (O) and its sensitivity to variations in 
the potential (50/5V) on just one surface. The first approach uses 
a simple first order expansion of the observable with respect to 5V. 
The second approach uses a nonlinear least-squares fit of particu- 
lar features in the observable, and then uses the same functional 
form to predict the observable on a different PES but with a modi- 
fied set of fitting parameters. The new fitting parameters are 
related to the old ones via a functional Taylor expansion. Both ap- 
proaches work well when variations in the potential are small. Both 
approaches work well when variations in the potential are small. 
When the potential difference is large, the second approach gives 
spurious predictions. These ideas have been tested for the 
collinear H + He reaction with the framework of quantum reactive 
scattering using the log-derivative version of the Kohn variational 
principle for the scattering calculations. A modeling study of the re- 
duction of NOx by HNCO, which is co-sponsored by the California 
Institute for Energy Efficiency, is nearly completed. 


34152 (LBL-32408, pp. 41-43) Direct numerical simulation 
of turbulent reacting flows. Chen, J.H. (Sandia National Labs., 
Livermore, CA (United States)). Lawrence Berkeley Lab., CA 
(United States). [1992]. (CONF-9206180—-Summs.: 14. combustion 
research meeting, Tahoe City, CA (United States), 14-17 Jun 
1992). In Fourteenth combustion research conference. 347p. Or- 
der Number DE92017086. Source: OSTI; NTIS. 

Direct numerical simulations of turbulent reacting flows have 
been performed using the full compressible Navier-Stokes equa- 
tions and a simplified chemistry model. The numerical formulation 
includes variable density, heat release, finite-rate chemical kinetics, 
non-unity Lewis numbers, and temperature dependent thermody- 
namic properties so that full coupling between chemistry and 
turbulence interactions can be considered. To date simulations have 
been performed to study the effect of compressibility on entrain- 
ment and mixing in a moderate convective Mach number mixing 
layer. Simulations are currently underway to study the structure of 
a nonpremixed flame in three-dimensional homogeneous turbu- 
tence subjected to transient effects, finite rate chemical kinetics, 
curvature, dilatation due to heat release, and differential molecular 
diffusion. Statistics on the nonpremixed flame will be computed and 
comparisons with flamelet and pdf models will be made. 


34153 (LBL-32408, pp. 46-48) Laser spectroscopy and dy- 
namics of transient species formed in pyrolysis reactions. 
Clouthier, D.J. (Univ. of Kentucky, Lexington (United States)). 
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Lawrence Berkeley Lab., CA (United States). [1992]. (CONF- 
9206180—Summs.: 14. combustion research meeting, Tahoe City, 
CA (United States), 14-17 Jun 1992). In Fourteenth combustion re- 
search conference. 347p. Order Number DE92017086. Source: 
OSTI; NTIS. 

This research program is designed to study the spectroscopy 
and excited state dynamics of transient species primarily by pyroly- 
sis techniques. Recent progress is summarized below. While on 
sabbatical leave in Anthony Merer’s laboratory at UBC, the author 
constructed a sub-Doppler intractivity dye laser spectrometer simi- 
lar to that first reported in 1990 by Hill and Field. By extending the 
cavity of a Coherent 599 scanning single mode dye laser, and 
modulating the laser frequency slightly while scanning, he was able 
to obtain very high resolution (linewidths as low as 10 MHz) sub- 
Doppler LIF spectra with very high sensitivity. The author applied 
this technique to the examining the sub-Doppler of vana- 
dium oxide (VO), cobalt oxide (CoO) and thioformaldehyde (H2CS). 
In VO, the B*@-X*I-(1,0) band was studied and values of the 
principal hyperfine parameters were deduced from the spectra. 
These allowed the electron configuration of the excited state to 
definitely established as (3d5)*(3d7)', rather than the alternative 
(3d5)' (3dxr)'(4sc)'. Similar studies of CoO near 640 nm show that 
the ground state has the configuration o*x26°. Extensive wave- 
length resolved fluorescence studies of intracavity excited CoO 
have also been carried out. 


34154 (LBL-32408, pp. 49-51) A shock tube study of the 
reactions of the hydroxyl radical with combustion species. Co- 
hen, N. (Aerospace Corp., El Segundo, CA (United States)). 
Lawrence Berkeley Lab., CA (United States). [1992]. DOE Contract 
FG03-87ER13812. (CONF-9206180—Summs.: 14. combustion re- 
search meeting, Tahoe City, CA (United States), 14-17 Jun 1992). 
In Fourteenth combustion research conference. 347p. Order Num- 
ber DE92017086. Source: OSTI; NTIS. 

The reactions of OH radicals with hydrocarbons have received a 
great deal of attention in recent years because of these processes 
are principal steps in the oxidation of organic fuels - whether oc- 
curring in combustion/propulsion systems, in the atmosphere, or 
elsewhere. Of the various radicals capable of attacking hydrocar- 
bons, OH radicals are generally the most reactive. In the 
atmosphere, the combined effects of the OH radical’s reactivity and 
concentration make it the single species that determines the 
atmospheric lifetime of an organic substance. To extend the semi- 
empirical techniques of Benson and coworkers, and to extend the 
database of reliable high temperature measurements of OH radi- 
cals with hydrocarbons and other fuels and their decomposition 
products, the author undertook, with DOE support, a research 
program with both experimental and computational tasks. In the ex- 
perimental portion of this program the author carried out shock 
tube measurements of the reaction of OH radicals with several 
species. The experiments were performed behind reflected shock 
waves in a stainless steel] shock tube. The tube has a 10-m-long, 
16.2-cm-diameter test section with a 3-m-long-7.5 cm-diameter 
driver section. OH radicals were produced in most cases by shock- 
heating t-butyl hydroperoxide (TBH) diluted in argon. The OH 
radicals then undergo several reactions in the absence of any 
other reagents, and have a characteristic half-life. When another 
reagent is present, it too can react with the OH. The disappear- 
ance rate of OH as a function of the concentration of the added 
reagent RH gives the reaction rate coefficient for the process, OH 
+ RH —> products. The OH concentration behind the reflected 
shock wave was monitored by uv absorption using OH resonance 
radiation at 309 nm, produced by a microwave discharge through a 
mixture of helium and water vapor flowing at 70 torr. 


34155 (LBL-32408, pp. 52-55) Resonance ionization detec- 
tlon of combustion radicals. Cool, T.A. (Comell Univ., Ithaca, NY 
(United States)). Lawrence Berkeley Lab., CA (United States). 
[1992]. (CONF-9206180-Summs.: 14. combustion research 
meeting, Tahoe City, CA (United States), 14-17 Jun 1992). In Four- 
teenth combustion research conference. 347p. Order Number 
DE92017086. Source: OSTI; NTIS. 

Resonance enhanced multiphoton ionization (REMPI) spec- 
troscopy, combined with molecular beam mass spectrometry, has 





an incomparable sensitivity for the detection of wide classes of or- 
ganic molecules. The application of the REMPI technique to 
combustion diagnostics is acutely limited by a present lack of spec- 
troscopic data for key flame radicals. In this program REMPI 
spectroscopic studies are undertaken of the electronic states of rad- 
ical species of importance in the combustion of hydrocarbons and 
chlorinated hydrocarbons. Particular emphasis is placed on radical 
intermediates formed in the incineration of chlorinated organics 
present in hazardous wastes. Because many of these radicals are 
expected to be only weakly fluorescent, REMP! diagnostics may be 
the method of choice for laboratory flame studies directed toward 
the development and refinement of chemical kinetic flame models. 


34156 (LBL-32408, pp. 60-62) Flame studies, laser diag- 
nostics, and chemical kinetics. Crosley, D.R. (SRI Intemational, 
Menlo Park, CA (United States)); Golden, D.M.; Smith, G.P. 
Lawrence Berkeley Lab., CA (United States). [1992]. (CONF- 
9206180—Summs.: 14. combustion research meeting, Tahoe City, 
CA (United States), 14-17 Jun 1992). In Fourteenth combustion re- 
search conference. 347p. Order Number DE92017086. Source: 
OSTI; NTIS. 

The goal of this research is an understanding of flame chemistry, 
based on consistent, soundly based reaction rate constants and 
verified by sensitive measurements of reaction intermediates, gen- 
erally using laser-induced fluorescence. The approach comprises 
spectroscopic investigations, measurements of the quantum state 
and temperature dependence of quenching of electronically excited 
states, reaction rate coefficients within a properly based theory. 
The problems addressed are the classic examples of those con- 
trolled by the chemical kinetics of combustion systems, viz., the 
formation of NO, and soot pollutants. During the past year this 
group's efforts have concentrated on the quenching of highly rota- 
tionally excited NH, transition probabilities in emission from the v’ = 
3 level of OH, and the kinetic derivation of bond energies. 


34157 (LBL-92408, pp. 63-66) Infrared 


absorption spec 
troscopy and chemical kinetics or free radical. Curl, R.F. (Rice 


Univ., Houston, TX (United States)); Glass, G.P. Lawrence Berke- 
ley Lab., CA (United States). [1992]. (CONF-9206180—Summs.: 
14. combustion research meeting, Tahoe City, CA (United States), 
14-17 Jun 1992). In Fourteenth combustion research conference. 
347p. Order Number DE92017086. Source: OSTI; NTIS. 

Infrared kinetic spectroscopy using excimer laser flash photolysis 
and either color-center or diode laser probing has been employed 
to study chemical kinetics and high resolution spectra of the 
ketenyl (HCCO) and the propargyl (C3H3) radicals, both of which 
are of importance in hydrocarbon combustion. 


34158 (LBL-32408, pp. 67-70) Spectroscopy and reactions 
of transient molecules by time-resolved Fourier transform 
emission spectroscopy. Hailung Dai (Univ. of Pennsyivania, 
Philadelphia (United States)). Lawrence Berkeley Lab., CA (United 
States). [1992]. (CONF-9206180—Summs.: 14. combustion re- 
search meeting, Tahoe City, CA (United States), 14-17 Jun 1992). 
In Fourteenth combustion research conference. 347p. Order Num- 
ber DE92017086. Source: OSTI; NTIS. 

A time-resolved Fourier transform emission spectroscopic tech- 
nique (TRFTES) with several tens of nanoseconds time- and 0.1-1 
cm- * spectral-resolution has been developed for detecting and re- 
solving emission spectra in the IR, visible, and UV regions. This 
technique, in combination with the Stimulated Emission Pumping 
(SEP) technique, will greatly enhance the capability to study the vi- 
brational spectroscopy and the reaction kinetics and dynamics of 
transient molecules. 


34159 (LBL-32408, pp. 71-74) Comprehensive mechanisms 
for combustion chemistry: Experiment, m , and sensi- 
tivity analysis. Dryer, F.L. (Princeton Univ., NJ (United States)); 
Yetter, R.A. Lawrence Berkeley Lab., CA (United States). [1992]. 
DOE Contract FG02-86ER13503. (CONF-9206180-Summs.: 14. 
combustion research meeting, Tahoe City, CA (United States), 14- 
17 Jun 1992). In Fourteenth combustion research conference. 
347p. Order Number DE92017086. Source: OSTI; NTIS. 

This research program is an integrated effort to determine reac- 
tions and reaction mechanisms responsible for the oxidation of 
small molecule hydrocarbons under conditions representative of 
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combustion environments. The experimental aspects of the pro- 
gram are conducted in an atmospheric pressure flow reactor 
(APFR), as well as in a variable pressure flow reactor (VPFR) over 
pressures from 1 to 15 atmospheres, temperatures from 600 to 
1,100 K, and observation times from 100 to 2,000 milli-seconds. In 
situ optical diagnostics, especially resonance absorption, as well as 
gas sampling methods are utilized to characterize chemical compo- 
sition. Recently, this group has initiated VPFR experiments on 
H202 and CO/H20/O, to investigate the effects of higher pressure 
on their reaction characteristics. Stable species reaction profiles 
have been obtained at a number of pressures (one to nine atmo- 
spheres). Ethanol oxidation experiments at atmospheric pressure 
near 1,100 K and at equivalence ratios from 0.61-1.24 were com- 
pared with detailed kinetic computations which consider all three 
isomeric forms of the C2HsO radical. 


(LBL-32408, pp. 101-104) HTP kinetics studies on 

combustion reactions over wide tem 
ture ranges. Fontijn, A. (Rensselaer Polytechnic Inst., Troy, NY 
(United States)). Lawrence Berkeley Lab., CA (United States). 
[1992]. (CONF-9206180-Summs.: 14. combustion research 
meeting, Tahoe City, CA (United States), 14-17 Jun 1992). In Four- 
teenth combustion research conference. 347p. Order Number 
DE92017086. Source: OSTI; NTIS. 

The goals of this work are to provide accurate data on the tem- 
perature dependence of the kinetics of elementary combustion 
reactions, (1) for use by combustion modelers, and (2) to gain a 
better fundamental understanding of, and hence predictive ability 
for, the chemistry involved. Experimental measurements are made 
mainly by using the pseudo-static HTP (high-temperature photo- 
chemistry) technique. This approach allows observations on single 
reactions in the 300 to 1,800 K temperature range. Relative con- 
centrations of atoms, produced by photolysis, are monitored by 
resonance fluorescence, pumped by a cw microwave-discharge 
flow-lamp. In the past year the author has worked on the O-atom 
reactions with the four isomeric butenes, the H + HCi and the O + 
1,4-butadiene reaction. Manuscripts on the former two are in 
preparation. 


34160 
isolated 


34161 (LBL-32408, pp. 108-111) Aromatic-radical oxidation 
kinetics. Glassman, |. (Princeton Univ., NJ (United States)); 
Brezinsky, K. Lawrence Berkeley Lab., CA (United States). [1992]. 
DOE Contract FG02-86ER13554. (CONF-9206180-Summs.: 14. 
combustion research meeting, Tahoe City, CA (United States), 14- 
17 Jun 1992). In Fourteenth combustion research conference. 
347p. Order Number DE92017086. Source: OSTI; NTIS. 
Research progress has been achieved in three areas of an on- 
going program to understand the details of the combustion 
chemistry of aromatic species. These three experimental and mod- 
eling efforts are described as are the implications of recent 
progress for future research. The oxidation of 1,3-cyclopentadiene 
was studied at approximately 1,060K over an equivalence ratio 
range of 0.38 to 2.16 and at 950K with an equivalence ratio of 
0.32. These oxidation studies are the first reported studies at high 
temperatures. At these high temperatures considerable quantities 
of CO and CO. were observed early in the reaction sequence. By 
constructing a kinetic model for the oxidation of toluene based on 
mechanistic and kinetic information from the literature and from 
thermochemical estimates, it was possible to reasonably model 
flow reactor oxidation experiments of benzene and toluene. The 
consumption rate of toluene and benzene for both lean and rich 
oxidation conditions is predicted quite well by the model as are 
many of the intermediates. The predictive capability of the model is 
a significant improvement over previously reported results and 
could be of great value in combustion modeling. In order to model 
flame speed data available from the literature, the toluene mecha- 
nism derived from flow reactor experiments was coupled to the 
PREMIX code available from Sandia National Laboratories. 


34162 (LBL-32408, pp. 116-119) Fundamental spectro- 
scopic studies of carbenes and hydrocarbon radicals. Gottlieb, 
C.A. (Harvard Univ., Cambridge, MA (United States)); Thaddeus, 
P. Lawrence Berkeley Lab., CA (United States). [1992]. (CONF- 
9206180—-Summs.: 14. combustion research meeting, Tahoe City, 
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CA (United States), 14-17 Jun 1992). In Fourteenth combustion re- 
search conference. 347p. Order Number DE92017086. Source: 
OSTI; NTIS. 

Highly reactive carbenes and carbon-chain radicals produced in 
low-pressure discharges through flowing mixtures of combustion 
gases are studied at millimeter wavelengths by observing their ro- 
tational spectra. The purpose is to provide definitive spectroscopic 
identification, accurate spectroscopic constants in the lowest vibra- 
tional states, and reliable structures of the key intermediates in 
reactions leading to aromatic hydrocarbons and soot particles in 
combustion. Last year the authors reported the detection of an 
unidentified radical with measured rotational constants that were 
within 2% of those calculated ab initio for HCCCO and were in 
even closer agreement with rotational constants for the known 
molecule H2CCCO with one H atom removed. Isotopic substitution 
of the hydrogen, carbon, and oxygen established the presence of 
each of these elements, providing further evidence that they had 
detected HCCCO. The authors measured rotational transitions in 
the vs @Z), vy + v2 (I), and v2 + v3 (*I) vibronic states of CCH 
seen previously in the IR and observed, for the first time, the 21. 
(®Z) and 2x2 (2A) bending states. Guided by the rotational and 
centrifugal constants of Hirahara et al. the authors observed strong 
rotational transitions in the vz state in an allene discharge, de- 
tected rotational transitions in three new vibrational states (two with 
A and one with B symmetry), and determined an accurate set of 
spectroscopic constants of all four vibrational states. Following de- 
tection of SiC in its X°I ground state the authors measured the 
rotational spectra of the Si’>C and 2°SiC radicals. 


34163 (LBL-32408, pp. 120-123) Quantitative LIF dlagnos- 
tics at high temperature. Gray, J.A. (Sandia National Labs., 
Livermore, CA (United States)); Durant, J.L. Jr.; Paul, P.H.; 
Thoman, J.W. Jr. Lawrence Berkeley Lab., CA (United States). 
[1992]. (CONF-9206180-Summs.: 14. combustion research 
meeting, Tahoe City, CA (United States), 14-17 Jun 1992). In Four- 
teenth combustion research conference. 347p. Order Number 
DES2017086. Source: OSTI; NTIS. 

The authors have developed a shock-tube apparatus to measure 
collisional deexcitation rates for NO by a variety of combustion- 
related species. NO is excited near the origin of the +~-band system 
(A-X (0,0) ~226 nm) using a Nd:YAG-pumped dye laser with UV 
wavelength extension. Red-shifted fluorescence (0,3) is detected to 
avoid radiation trapping by hot NO behind the incident shock 
waves and recorded at 2.5-ns intervals following a single laser 
pulse. Temperatures are carefully controlled using a double- 
diaphragm to initiate shock waves through gas mixtures containing 
more than 99% argon, which is a very inefficient quencher. The 
number densities of NO and individual other species are chosen 
such that the observed decay lifetime of the LIF intensity is opti- 
mized between the natural radiative lifetime (206 ns) and the laser 
pulse width (8 ns). The authors have determined quenching rate 
coefficients (Km) for N2, O2, CO2, CO, NO, H20, CH, and Ar at 
temperatures including 295 K, 860-2,260 K (incident shock), and 
3,450 and 4,520 K (reflected shock); these measurements involved 
more than 500 shock-tube runs. 


34164 (LBL-32408, pp. 124-127) Studies of combustion k- 
netics and mechanisms. Gutman, D. (Catholic Univ. of America, 
Washington, DC (United States)). Lawrence Berkeley Lab., CA 
(United States). [1992]. (CONF-9206180-Summs.: 14. combustion 
research meeting, Tahoe City, CA (United States), 14-17 Jun 
1992). In Fourteenth combustion research conference. 347p. Or- 
der Number DE92017086. Source: OSTI; NTIS. 

The objective of the current research is to gain new quantitative 
knowledge of the kinetics and mechanisms of the reactions of 
polyatomic free radicals which are important in hydrocarbon com- 
bustion processes. The special facility designed and built for these 
studies (which includes a heatable tubular reactor coupled to a 
photoionization mass spectrometer) is continually being improved. 
Where possible, these experimental studies are coupled with theo- 
retical ones, sometimes conducted in collaboration with others, to 
obtain an improved understanding of the factors determining reac- 
tivity. The unimolecular decomposition of CoHs in helium has been 
studied in a tubular reactor coupled to a photoionization mass 
spectrometer. The conditions covered were 877 < T/K < 1094 and 
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0.71 < [Hey10'®cm-% < 15.8. The kinetics of the unimolecular de- 
composition of the n-propyl radical has been investigated. The 
decomposition was monitored in time-resolved experiments by us- 
ing a heatable tubular reactor coupled to a photoionization mass 
spectrometer. The radicals were produced by pulsed excimer 
photolysis of 4-heptanone. Unimolecular rate constants were deter- 
mined as a function of bath gas (He, Ar, and No), temperature (12 
temperatures between 620 and 730K) and bath gas density (6 
densities between 3 and 30 x 10'® molecule cm-* for He and 3 
densities between 3 and 12 x 10'® molecule cm- for Ar and No). 
The authors are measuring more accurately the unimolecular rate 
constants for the decomposition of CH3CO, which is also essen- 
tially at the low pressure limit under these experimental conditions. 
Experiments are being conducted in the temperature range, 412- 
512 K. The bath gases used are He, Ar, and No. 


34165 (LBL-32408, pp. 128-131) Spectroscopy and kinetics 
of combustion gases at high temperatures. Hanson, R.K. (Stan- 
ford Univ., CA (United States)); Bowman, C.T. Lawrence Berkeley 
Lab., CA (United States). [1992]. (CONF-9206180—-Summs.: 14. 
combustion research meeting, Tahoe City, CA (United States), 14- 
17 Jun 1992). In Fourteenth combustion research conference. 
347p. Order Number DE92017086. Source: OSTI; NTIS. 

This program involves two complementary activities: (1) develop- 
ment and application of cw ring dye laser absorption methods for 
sensitive detection of radical species and measurement of funda- 
mental spectroscopic parameters at high temperatures; and (2) 
shock tube studies of radical-molecule and radical-radical reactions 
to combustion. Species currently under investigation in the spectro- 
scopic portion of the research include NO and HC,; this has 
necessitated the development of a unique intracavity frequency- 
doubling system for the in-house cw laser which operates at 
wavelengths in the range 210-230 nm. Shock tube studies of reac- 
tion kinetics currently are focused on reactions of CHs radicals. 


34166 (LBL-32408, pp. 144-147) Elementary reaction rate 
measurements at high tem by tunable-laser flash- 
absorption. Hessler, J.P. (Argonne National Lab., IL (United 
States)). Lawrence Berkeley Lab., CA (United States). [1992]. 
(CONF-9206180-—Summs.: 14. combustion research meeting, 
Tahoe City, CA (United States), 14-17 Jun 1992). In Fourteenth 
combustion research conference. 347p. Order Number 
DE92017086. Source: OSTI; NTIS. 

The major objective of this program is to measure thermal rate 
coefficients and branching ratios of elementary reactions. To per- 
form these measurements. The author has constructed an 
ultrahigh-purity shock tube to generate temperatures between 
1,000 and 5,500 K. The tunable-laser flash-absorption technique is 
used to measure the rate of change of the concentration of species 
which absorb below 50,000 cm-' e.g.: OH, CH, and CHg3. This 
technique is being extended into the vacuum-ultraviolet spectral re- 
gion where one can measure atomic species e.g.: H, D, C, O, and 
N; and diatomic species e.g.: O2, CO, and OH. 


34167 (LBL-32408, pp. 151-154) Studies of combustion re- 
actions at the state-resolved differential cross section level. 
Houston, P.L. (Cornell Univ., Ithaca, NY (United States)); Suits, 
A.G.; Bontuyan, L.S.; Whitaker, B.J. Lawrence Berkeley Lab., CA 
(United States). [1992]. (CONF-9206180—-Summs.: 14. combustion 
research meeting, Tahoe City, CA (United States), 14-17 Jun 
1992). In Fourteenth combustion research conference. 347p. Or- 
der Number DE92017086. Source: OSTI; NTIS. 

State-resolved differential reaction cross sections provide per- 
haps the most detailed information about the mechanism of a 
chemical reaction, but heretofore they have been extremely difficult 
to measure. This program explores a new technique for obtaining 
differential cross sections with product state resolution. The three- 
dimensional velocity distribution of state-selected reaction products 
is determined by ionizing the appropriate product, waiting for a de- 
lay while it recoils along the trajectory imparted by the reaction, and 
finally projecting the spatial distribution of ions onto a two dimen- 
sional screen using a pulsed electric field. Knowledge of the arrival 
time allows the ion position to be converted to a velocity, and the 
density of velocity projections can be inverted mathematically to 
provide the three-dimensional velocity distribution for the selected 





product. The main apparatus has been constructed and tested us- 
ing photodissociations. The authors report here the first test results 
using crossed beams to investigate collisions between Ar and NO. 
Future research will both develop further the new technique and 
employ it to investigate methyl radical, formyl radical, and hydrogen 
atom reactions which are important in combustion processes. The 
authors intend specifically to characterize the reactions of CH; with 
Hz and H2CO; of HCO with O2; and of H with CH4, CO, and Oo. 


34168 (LBL-32408, pp. 155-158) Aromatics oxidation and 
soot formation in flames. Howard, J.B. (Massachusetts Inst. of 
Tech., Cambridge (United States)). Lawrence Berkeley Lab., CA 
(United States). [1992]. (CONF-9206180—-Summs.: 14. combustion 
research meeting, Tahoe City, CA (United States), 14-17 Jun 
1992). In Fourteenth combustion research conference. 347p. Or- 
der Number DE92017086. Source: OSTI; NTIS. 

This project is concerned with the kinetics and mechanisms of 
aromatics oxidation and soot formation in flames. After the recent 
discovery of fullerenes in the flames being studied, the focus was 
expanded to include kinetics and mechanisms of fullerenes forma- 
tion. The scope includes detailed measurements of profiles of 
stable and radical species concentrations in low-pressure one- 
dimensional premixed flames. Intermediate species identifications 
and mole fraction, flux, and net reaction rates calculated from the 
profile measurements are used to test postulated reaction mecha- 
nisms. Particular objectives reactions in flames, and to characterize 
fullerenes and their formation mechanisms and kinetics. In the ben- 
zene oxidation study, trace amounts of benzene are added to a low 
pressure premixed one-dimensional H2-O>2 flame to ensure that ox- 
idative destruction products are at sufficiently low concentrations so 
as not to complete with the oxidants. Detailed profiles of stable and 
radical species concentraticns are measured through the reaction 
zone using molecular beam sampling with on-line mass spectrome- 
try. The formation of fullerenes is studied in benzene-oxygen flames 
using probe sampling with spectroscopic analysis of collected sam- 
ples. The experimental data are employed in a numerical analysis 
that accounts for species diffusion and convection and produces 


profiles of flux and net reaction rate for each species. All the pro- 
files - mole fraction, flux and net reaction rate - are systematically 
studied to obtain partial equilibrium relationships, rate constants, 
and other information pertinent to kinetics and mechanisms. 


34169 (LBL-32408, pp. 159-161) lonization probes of 
molecular structure and chemistry. Johnson, P.M. (State Univ. 
of New York, Stony Brook (United States)). Lawrence Berkeley 
Lab., CA (United States). [1992]. (CONF-9206180—-Summs.: 14. 
combustion research meeting, Tahoe City, CA (United States), 14- 
17 Jun 1992). In Fourteenth combustion research conference. 
347p. Order Number DE92017086. Source: OSTI; NTIS. 

The author has continued the development of laser ionization 
tools toward the study of the spectroscopy and dynamics of 
molecules relevant to combustion processes. When high intensity 
laser beams interact with any physical system composed of elec- 
trons and nuclei, an almost inevitable result of the high electric 
field strengths in the light beam is that electrons are separated 
from the nuclei. This ionization, when carried out in a controlled 
way, can provide a great deal of information about the molecular 
system, including energies and dynamics of electronic states, and 
can provide a fingerpoint for the detection of an atom or molecule. 
On of the molecules the author has spent considerable effort on is 
carbon dioxide. Besides of its obvious relevance in combustion, it 
presents a great challenge to spectroscopy because of its propen- 
sity toward dissociation in all of its excited states. Aromatic 
molecules are of great importance in the combustion research sine 
they constitute a significant fraction of unleaded gasoline. The 
author chose to develop capabilities in threshold ionization spec- 
troscopy using aromatic molecules because of their importance 
and because their electronic structure allows a pump-prove type of 
excitation scheme which avoids the use of vacuum ultraviolet laser 
beams. The author has studied the basic threshold ionization spec- 
troscopy of diazines pyrazine and pyrimidine, acquiring high 
resolution vibrational spectra of the ground state ion while resonant 
with various vibrational levels of S,. 


34170 (LBL-32408, pp. 166-169) Shock tube studies of furl 
pyrolyses. Kern, R.D. (Univ. of New Orleans, LA (United States)); 
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Xie, K.; Chen, H. Lawrence Berkeley Lab., CA (United States). 
[1992]. (CONF-9206180-Summs.: 14. combustion research 
meeting, Tahoe City, CA (United States), 14-17 Jun 1992). In Four- 
teenth combustion research conference. 347p. Order Number 
DE92017086. Source: OSTI; NTIS. 

The formation of benzene from acyclic compounds, the decom- 
position pathways of aromatic ring compounds, and their relation to 
the pre-particle soot formation process define the major interests of 
research program. Time-of-flight mass spectroscopy (TOF) is used 
to analyze the species present during the observation time avail- 
able in the reflected shock zone. Reaction time histories of the 
reactants, products, and intermediates are constructed and mecha- 
nisms are formulated to model the experimental data. The authors’ 
experiments involved the production of C3H3 radicals from the high 
temperature pyrolysis of propargyl chloride. Profiles due to m/e 78 
(CeHg) were not observed although the decomposition of C3H3CZ 
occurred readily. It was subsequently deduced that the initial 

ition consisted of two channels. Experiments were per- 
formed to measure the dissociation rates of allene and propyne at 
high temperatures at ~0.4 atm and to measure rates of benzene 
formation. Laser schlieren densitometry experiments were quite 
successful in determining the initial rates of aliene and propyne de- 
composition to C3;H, + H. Evidence was presented for the direct 
formation of benzene from C3Hs3 radicals in a 4% allene mixture. 


34171 (LBL-32408, pp. 170-173) Kinetics of combustion 
related processes at high temperatures. Kiefer, J.H. (Univ. of Iili- 

icago (United States)). Lawrence Berkeley Lab., CA 
(United States). [1992]. (CONF-9206180—Summs.: 14. combustion 
research meeting, Tahoe City, CA (United States), 14-17 Jun 
1992). In Fourteenth combustion research conference. 347p. Or- 
der Number DE92017086. Source: OSTI; NTIS. 

During this past year the author has performed several pyrolysis 
studies which make use of unique features of the laser-schlieren 
(LS) technique, and, using a modification of the shock tube which 
permits the generation of well-formed but very weak shock waves, 
have made some surprising observations of vibrational relaxation in 
very large molecules. Measurements of decomposition in allene or 
propyne are always complicated by mutual isomerization. For one 
thing, this obstructs the measurement of separate dissociation 
rates for the two isomers. However, the LS technique can make 
precise measurements of endothermic rates within 1-yus after shock 
heating, and the available isomerization rates confirm that isomer- 
ization is negligible for such a small interval over a wide range of 
conditions. The LS technique is well-suited to the measurement of 
dissociation rates in CH, because the fast interfering seco a 
process CH,4+ H — CH3 + He is again nearly thermoneutral (4 
(2,300K) = —1.2 kcal/mol). LS measurements of dissociation have 
already been reported, but these used very large CH, concentra- 
tions and did not explore the highest accessible temperatures. 


34172 (LBL-32408, pp. 174-177) Combustion kinetics and 
reaction pathways. Kiemm, R.B. (Brookhaven National Lab., Up- 
ton, NY (United States)); Sutherland, J.W. Lawrence Berkeley 
Lab., CA (United States). [1992]. (CONF-9206180-Summs.: 14. 
combustion research meeting, Tahoe City, CA (United States), 14- 
17 Jun 1992). In Fourteenth combustion research conference. 
347p. Order Number DE92017086. Source: OSTI; NTIS. 

The scientific objectives of this project are (1) the measurement 
of absolute rate constants for combustion-related reactions of fuel 
compounds and intermediate species and (2) the determination of 
pathways for multichannel reactions. The focus of the research, in 
both cases, is on fundamental aspects of combustion chemistry. 
This experimentally based project features three independent 
methods in a multi-technique approach that provides unique 
capabilities in performing reliable kinetic measurements over an ex- 
ceptionally wide range in temperature, 300K to 2,500K. A 
discharge flow-photoionization mass spectrometer (DF-PIMS) ex- 
periment is used to identify primary products from multichannel 
reactions, to determine photoionization spectra for reactants and 
products, and to measure ionization energies of free radicals. The 
DF-PIMS apparatus was designed to be operated on the U-11 
beam line at the National Synchrotron Light Source and thus take 
advantage of tunable vacuum ultraviolet light to achieve improved 
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detection sensitivity and selectivity in monitoring free radicals. Re- 
cent work reported from this laboratory provided direct kinetic 
measurements of the dissociation of methane and the reaction of 
atomic hydrogen with methane. In this present study, rate 
constants for the O + CoH reaction were measured using three in- 
dependent methods: (1) discharge flow-resonance fluorescence 
(453<T<1,048K); (2) flash photolysis-resonance fluorescence 
(416<T<520K); (3) flash photolysis-shock tube (728<T<1,498K). 
There is excellent agreement between the individual data sets ob- 
tained by these three independent techniques in the overlapping 
ranges of temperature. The data were well fit by the Arrhenius 
equation (416K<T<1,489K). The reaction of N-atoms with ethyl 
radicals, which has several exothermic product channels, may be 
important in prompt NO, mechanisms and it has been implicated 
as a complicating feature in flow tube studies of active nitrogen. 


34173 (LBL-32408, pp. 178-180) Theoretical investigations 
in kinetics and dynamics. Koszykowski, M.L. (Sandia National 
Labs., Livermore, CA (United States)). Lawrence Berkeley Lab., 
CA (United States). [1992]. (CONF-9206180-Summs.: 14. com- 
bustion research meeting, Tahoe City, CA (United States), 14-17 
Jun 1992). In Fourteenth combustion research conference. 347p. 
Order Number DE92017086. Source: OSTI; NTIS. 

These research activities consist of the utilization of state-of-the- 
art theoretical methods to investigate chemical-physics phenomena 
in support of combustion chemistry, diagnostics and modeling. Of 
particular interest is a continual attempt to expand the range of 
systems which can be addressed by the utilization of cutting edge 
computer technology, specifically massively parallel computers. 
The authors have carried out ab initio calculations using Moeller- 
Plesset perturbation theory and several basis sets for the F + 
methanol hydrogen abstraction reaction in order to understand the 
theoretical basis for the anomalous large methoxy (product result- 
ing from hydroxyl-side attack) vs hydroxymethyl (product resulting 
from methyi-side attack) yields observed experimentally. Combus- 
tion modeling of turbulent flames with full chemistry is important in 
an attempt to understand pollutant formation in realistic combustion 
systems. The complexity of these calculations requires a tremen- 
dous amount of computation and the models are currently limited 
by conventional supercomputer resources. Since integration of the 
stiff chemical kinetics accounts for over 99% of the total CPU time, 
these models have been limited to reduced chemical mechanisms 
and simple systems. Parallel computing circumvents some of these 
limitations by allowing independent chemical kinetic calculations for 
each statistical sample of the pdf Monte Carlo method under study 
here. 


34174 (LBL-32408, pp. 181-183) Laser sources and tech- 
niques for spectroscopy and dynamics. Kung, A.H. (Lawrence 
Berkeley Lab., CA (United States)). Lawrence Berkeley Lab., CA 
(United States). [1992]. (CONF-9206180—Summs.: 14. combustion 
research meeting, Tahoe City, CA (United States), 14-17 Jun 
1992). In Fourteenth combustion research conference. 347p. Or- 
der Number DE92017086. Source: OSTI; NTIS. 

This project focuses on developing and demonstrating novel 
laser and spectroscopic techniques in the IR, UV and VUV regions 
to study combustion related molecular dynamical processes at the 
microscopic level. The approach is to develop ultrahigh resolution 
laser sources to obtain and analyze photoionization,, fluorescence, 
and photoelectron spectra of jet-cooled transient free radicals and 
of reaction products resulting from unimolecular or bimolecular dis- 
sociation. A comprehensive study of the dynamics of H. elimination 
from 1,4-and 1,3-cyclohexadiene has been completed. Rotational 
and vibrational quantum state distributions for the H2 product were 
measured that complement translational energy distribution studies. 
State specific detection of H2 was accomplished via (1+1) REMPI. 
The primary focus will be on developing a high power mid-infrared 
laser for multiphoton dissociation studies. Another focus will be to 

the construction of a picosecond tunable VUV source 
and to demonstrate its utility in reaction dynamics applications. 
Both of these lasers will play a very important role in the emphasis 
to understand the chemical reactivity of polyatomic radicals. 


34175 (LBL-32408, pp. 193-196) Spectroscopy and reaction 
dynamics of collision complexes containing hydroxy! radicals. 
Lester, M.!. (Univ. of Pennsylvania, Philadelphia (United States)). 
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Lawrence Berkeley Lab., CA (United States). [1992]. (CONF- 
9206180—Summs.: 14. combustion research meeting, Tahoe City, 
CA (United States), 14-17 Jun 1992). In Fourteenth combustion re- 
search conference. 347p. Order Number DE92017086. Source: 
OSTI; NTIS. 

The goal of this program is to provide a detailed picture of the 
intermolecular potential between the open-shell hydroxyl radical 
and various collision partners. This work has focused on the spec- 
troscopic characterization of the interaction potential between an 

— atom and a hydroxyl radical in the ground X 211 and excited 
<* electronic states. Experimental identification of the bound 
states supported by the Ar + OH(*II) and Ar + OH(*Z*) potentials 
makes it feasible to derive realistic potential energy surfaces for 
these systems. The experimentally derived intermolecular poten- 
tials provide a rigorous test of ab initio theory and a basis for 
understanding the dramatically different collision dynamics taking 
place on the ground and excited electronic state surfaces. 


34176 (LBL-32408, pp. 201-204) Premixed turbulent com- 
bustion. Libby, P.A. (Univ. of California, San Diego, La Jolla 
(United States)). Lawrence Berkeley Lab., CA (United States). 
[1992]. DOE Contract FG03-86ER13527. (CONF-9206180— 
Summs.: 14. combustion research meeting, Tahoe City, CA (United 
States), 14-17 Jun 1992). In Fourteenth combustion research con- 
ference. 347p. Order Number DE92017086. Source: OSTI; NTIS. 

This research involves theoretical studies of premixed turbulent 
combustion. Roughly two distinct areas are considered. One re- 
lates to laminar flames in various geometric configurations, the 
study of which is relevant to premixed turbulent combustion since 
under conditions of applied interest, chemical reaction within turbu- 
lent flames occurs on molecularly dominated surfaces, laminar 
flamelets. The author studies the structure and extinction charac- 
teristics of these flamelets in opposed jets with and without swirl 
and in other configurations, e.g., cylindrical flames. The results of 
such studies provide the reacting microstructures of turbulent 
flames. The second area of current research relates to premixed 
flames in stagnating turbulence. 


34177 (LBL-32408, pp. 208-210) Kinetics and mechanisms 
of reactions involving small aromatic reactive intermediates. 
Lin, M.C. (Emory Univ., Atlanta, GA (United States)). Lawrence 
Berkeley Lab., CA (United States). [1992]. (CONF-9206180- 
Summs.: 14. combustion research meeting, Tahoe City, CA (United 
States), 14-17 Jun 1992). In Fourteenth combustion research con- 
ference. 347p. Order Number DE92017086. Source: OSTI; NTIS. 

In this project, the author has attempted to utilize two different 
diagnostic methods to monitor the formation and reactions of small 
aromatic radicals. In the first method, he develops the REMPV/MS 
(resonance-enhanced multiphoton ionization/mass spectrometry) 
technique, using different ionization schemes. Initial studies center 
on the generation and spectroscopy of these three aromatic 
species by the pulsed photolysis of their aromatic precursor 
molecules on cold single crystal surfaces, followec by REMPVMS- 
TOF measurements inside a quadruple mass spec ometer. Kinetic 
measurements will be carried out after the completion of spectro- 
scopic studies. The second diagnostic method centers on LRA 
(laser resonance absorption). The results of preliminary studies for 
CeHs using REMPI/MS and LRA are briefly discussed. 


34178 (LBL-32408, pp. 211-213) Crossed-beam studies of 
the dynamics of radical reactions. Liu, K. (Argonne National 
Lab., IL (United States)); Macdonald, R.G. Lawrence Berkeley 
Lab., CA (United States). [1992]. (CONF-9206180-Summs.: 14. 
combustion research meeting, Tahoe City, CA (United States), 14- 
17 Jun 1992). In Fourteenth combustion research conference. 
347p. Order Number DE92017086. Source: OSTI; NTIS. 

The objective of this program is to characterize the detailed dy- 
namics of elementary radical reactions in a comprehensive manner 
and to better understand radical reactivity in general. The radical 
beam is typically generated by a laser photolysis method. After col- 
liding with the reacting molecule in a crossed-beam apparatus, the 
reaction product state distribution is interrogated by laser spectro- 
scopic techniques. Several radicals of combustion significance, 
such as O, CH, OH, CN and NCO have been successfully gener- 
ated and their collisional behavior has been studied or is being 
investigated in this manner. 





34179 (LBL-32408, pp. 222-224) Chemical kinetics and 
combustion modeling. Miller, J.A. (Sandia National Lab., Liver- 
more, CA (United States)). Lawrence Berkeley Lab., CA (United 
States). [1992]. (CONF-9206180—Summs.: 14. combustion re- 
search meeting, Tahoe City, CA (United States), 14-17 Jun 1992). 
In Fourteenth combustion research conference. 347p. Order Num- 
ber DE92017086. Source: OSTI; NTIS. 

The goal of this program is to gain qualitative insight into how 
pollutants are formed in combustion systems and to develop quan- 
titative mathematical models to predict their formation rates. This 
necessarily involves combining several activities: low-pressure 
flame experiments, chemical kinetics modeling, theory, and kinetics 
experiments (in some instances). These efforts are focused on 
problems involved with the nitrogen chemistry of combustion sys- 
tems and on the formation of soot and PAH in flames. 


34180 (LBL-32408, pp. 239-241) Fast beam photodissocia- 
tion of free radicals. Neumark, D.M. (Lawrence Berkeley Lab., 
CA (United States)). Lawrence Berkeley Lab., CA (United States). 
[1992]. (CONF-9206180-—Summs.: 14. combustion research 
meeting, Tahoe City, CA (United States), 14-17 Jun 1992). In Four- 
teenth combustion research conference. 347p. Order Number 
DE92017086. Source: OSTI; NTIS. 

While many photodissociation studies of stable molecules have 
been performed in recent years, it has proved difficult to extend 
these experiments to studies of reactive free radicals. This is largely 
due to the difficulty of implementing a clean, well-characterized 
source of free radicals. The author has developed a novel ap- 
proach to this problem by setting up an experiment in which free 
radicals are generated by photodetachment of a mass-selected an- 
ion beam, rather than the more conventional strategies in which 
radicals are formed by photolysis of a stable precursor or by a 
chemical reaction. Since nearly all radicals have a positive electron 
affinity, this approach should be quite general. In the experiment, 
an 8 keV beam of cold, mass-selected anions is photodetached 
with a pulsed laser. The resulting neutral radicals are photodissoci- 
ated with a second pulsed laser, and the photofragments are 
detected with high (~50%) efficiency using a microchannel plate 
detector which the detector is blocked so that the undissociated 
radicals do not impinge on it, but the photofragments move off the 
beam axis and strike the detector. The experiment can be oper- 
ated in several modes. One can measure the total photofragment 
signal as a function of dissociation laser wavelength, thereby map- 
ping out the dissociative electronic transitions of the radical. One 
can measure the time-of-flight distribution of the photofragments, 
thereby obtaining an approximated kinetic energy distribution at a 
fixed photodissociation wavelength. Finally, using a two-particle po- 
sition and time sensing detector, one can determine detailed 
photofragment energy and angular distributions. Thus far, the au- 
thor has performed dissociation cross section and time-of-flight 
measurements on the N3, NCO, and CH2NOz radicals. 


34181 (LBL-32408, pp. 251-254) Reaction and diffusion in 

combustion. Pope, S.B. (Cornell Univ., Ithaca, NY 
(United States)). Lawrence Berkeley Lab., CA (United States). 
[1992]. (CONF-9206180-Summs.: 14. combustion research 
meeting, Tahoe City, CA (United States), 14-17 Jun 1992). In Four- 
teenth combustion research conference. 347p. Order Number 
DE92017086. Source: OSTI; NTIS. 

The object of the research is to use Direct Numerical Simula- 
tions (DNS) to study the coupled processes of reaction and 
molecular mixing in turbulent combustion. Because of inevitable 
computational limitations, it is impossible to simulate turbulent com- 
bustion in the parameter range of practical interest. Instead, the 
approach is to study very simple turbulent reactive flows that con- 
tain qualitatively the same phenomena as real flames. Based on 
the insights and information gained, statistical models will be devel- 
oped that are applicable to practical combustion devices. 


34182 (LBL-32408, pp. 263-266) High-resolution inverse 
Raman and resonant-wave-mixing spectroscopy. Rahn, L.A. 
(Sandia National Labs., Livermore, CA (United States)). Lawrence 
Berkeley Lab., CA (United States). [1992]. (CONF-9206180— 
Summs.: 14. combustion research meeting, Tahoe City, CA (United 
States), 14-17 Jun 1992). In Fourteenth combustion research con- 
ference. 347p. Order Number DE92017086. Source: OSTI; NTIS. 
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In this abstract, the authors report high-resolution degenerate 
(DFWM) and nearly-degenerate (NDFWM) four-wave mixing spec- 
tra of the R,(9) A®Z* — XI1(0,0) transition of OH measured in a 
hydroger/oxygen flame. These spectra were recorded in the post- 
flame gases of a hydrogen/oxygen flame with a resolution of < 
0.006 cm-' near 307 nm using the frequency-doubled outputs 
from two pulse-amplified cw dye lasers. 


34183 (LBL-32408, pp. 286-289) Stabilization of Ilfted 
turbulent-jet flames. Schefer, R.W. (Sandia National Labs., Liver- 
more, CA (United States)). Lawrence Berkeley Lab., CA (United 
States). [1992]. (CONF-9206180-Summs.: 14. combustion re- 
search meeting, Tahoe City, CA (United States), 14-17 Jun 1992). 
In Fourteenth combustion research conference. 347p. Order Num- 
ber DE92017086. Source: OSTI; NTIS. 

Lifted flames are of considerable current interest since they 
include many of the fundamental mechanisms controlling flame sta- 
bilization and extinction in practical burners. Several theories have 
been proposed to expiain the stabilization mechanism of lifted 
flames Vanquickenborne and van Tiggelen proposed that in lifted 
flames the fuel and air are fully premixed prior to ignition and that 
stabilization occurs where the local flow velocity the stoichio- 
metric contour is equal to the turbulent flame speed. Peters and 
Williams have proposed a laminar flamelet concept in which the 
fuel and air are not premixed at the flame stabilization point and 
that liftoff can be explained in terms of extinction due to locally-high 
values of scalar dissipaticn. The model proposed by Broadwell et. 
al. considers both large-scale motion and small-scale mixing be- 
tween the fuel and air. In the proposed model, hot combustion 
products are carried by large-scale motion from inside the jet to the 
outer edges where they are subsequently reentrained with outer air 
and act as an ignition source for unreacted fuel. Each of these 
models has had some degree of success in predicting both liftoff 
height and blowout. Which model is closer to the true physical 
picture is not clear. In the present study, planar imaging measure- 
ments of CH, CH, and temperature are used to evaluate the above 
models in lifted, turbulent CH,-jet flames. The experimental mea- 
surements focus on planar imaging data since insights into both 
the turbulence structure and its relationship to the flame zone and 
its location are provided. 


34184 (LBL-32408, pp. 290-291) Computational and experi 
mental study of laminar flames. Smooke, M.D. (Yale Univ., New 
Haven, CT (United States)); Long, M.B. Lawrence Berkeley Lab., 
CA (United States). [1992]. (CONF-9206180-Summs.: 14. com- 
bustion research meeting, Tahoe City, CA (United States), 14-17 
Jun 1992). In Fourteenth combustion research conference. 347p. 
Order Number DE92017086. Source: OSTI; NTIS. 

This research has centered on the investigation of the effects of 
complex chemistry and detailed transport on the structure and ex- 
tinction of hydrocarbon flames in counterfiow, cylindrical and 
coflowing axisymmetric configurations. The authors have pursued 
both computational and experimental aspects of the research in 
parallel. The computational work has focused on the application of 
accurate and efficient numerical methods for the solution of the 
one and two-dimensional nonlinear boundary value problems de- 
scribing the various reacting systems. Detailed experimental 
measurements were performed on axisymmetric coflow flames us- 
ing two-dimensional imaging techniques. In particular, spontaneous 
Raman scattering and laser induced fluorescence were used to 
measure the temperature, major and minor species profiles. The 
goal during this period has been to obtain a more fundamental un- 
derstanding of the important fluid dynamic and chemical 
interactions in these flames so that this information can be used ef- 
fectively in combustion modeling. 


34185 (LBL-32408, pp. 292-295) Turbulent combustion. Tal- 
bot, L. (Lawrence Berkeley Lab., CA (United States)); Cheng, R.K. 
Lawrence Berkeley Lab., CA (United States). [1992]. (CONF- 
9206180-Summs.: 14. combustion research meeting, Tahoe City, 
CA (United States), 14-17 Jun 1992). In Fourteenth combustion re- 
search conference. 347p. Order Number DE92017086. Source: 
OSTI; NTIS. 

The overall objective of this program is to investigate, primarily 
experimentally, the interaction and coupling between fluid mechani- 
cal turbulence and combustion reaction in turbulent flames. The 
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interaction processes are complex and involve scalar and velocity 
fluctuations at time and length scales spanning several orders of 
magnitude. In most practical systems, they are also influenced by 
other factors such as flow and burner geometries. The authors’ 
approach is to investigate idealized laboratory flames to gain a fun- 
damental understanding of the fluid mechanic of turbulent flames 
for the advancement of turbulent combustion theory. Laser diagnos- 
tic techniques with high spatial and temporal resolution are used to 
measure in-situ the statistical turbulence properties. The current re- 
search goal is to gain a physical description of the changes in 
turbulence characteristics due to the combustion heat release, and 
also to quantify the relationship between the burning rate and tur- 
bulence intensity. The information is applied to the development of 
predictive numerical turbulent combustion models. This research is 
beneficial in the improvement of modern practical combustor design 
with enhanced efficiency and reduced pollutant emission levels. 


34186 § (LBL-32408, pp. 304-307) Kinetics data base for 
combustion modeling. Wing Tsang (National Inst. of Standards 
and Technology, Gaithersburg, MD (United States)); Herron, J.T. 
Lawrence Berkeley Lab., CA (United States). [1992]. (CONF- 
9206180—Summs.: 14. combustion research meeting, Tahoe City, 
CA (United States), 14-17 Jun 1992). In Fourteenth combustion re- 
search conference. 347p. Order Number DE92017086. Source: 
OSTI; NTIS. 

The aim of this work is to produce a complete set of rate 
constants for use in the computer simulation of hydrocarbon com- 
bustion. The approach has been to begin with small molecules and 
gradually introduce more complicated species and structural 
elements. Currently, the data base 1-5 contains all the reactions in- 
volving the following molecules and radicals: H, H2, O, Oo, OH, 
CO, COz, H20, HO2, H2O02, HCO, HeCO, CHs, CHy, CoH, CoHs, 
CeoH,y, CoHs, CoH, CoH, CH300, CH30, 'CHo, °CH2, CHgOH, 
CH2OH, C3Hg, i+-C3H7, n-C3H7, HCgHio, t-C4Ho, i-C4Ho, CaHe, 
C3Hs, 2-C4Hs, C4H7. 


34187 (LBL-32408, pp. 322-324) Probing flame chemistry 
with MBMS, theory, and modeling. Westmoreland, P.R. (Univ. of 
Massachusetts, Amherst (United States)). Lawrence Berkeley Lab., 
CA (United States). [1992]. (CONF-9206180-Summs.: 14. com- 
bustion research meeting, Tahoe City, CA (United States), 14-17 
Jun 1992). In Fourteenth combustion research conference. 347p. 
Order Number DE92017086. Source: OSTI; NTIS. 

The objective is to establish kinetics of combustion and 
molecular-weight growth in Cs hydrocarbon flames as part of an 
ongoing study of flame chemistry. Specific reactions to be studied 
are (1) the growth reactions of C3Hs and C3H3 with themselves 
and with unsaturated hydrocarbons and (2) the oxidation reactions 
of O and OH with C's. This approach combines molecular-beam 
mass spectrometry (MBMS) experiments on low-pressure flat 
flames; theoretical predictions of rate constants by thermochemical 
kinetics, Bimolecular Quantum-RRK, RRKM, and master-equation 
theory; and whole-flame modeling using full mechanisms of ele- 
mentary reactions. 
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34188 System for drilling deviated boreholes. Comeau, L.J.; 
Pustanyk, R. 28 Feb 1992. Filed date 27 Aug 1990. Canada 
Patent patent application 2024061. 27p. Source: Micromedia Ltd., 
Technical Information Centre, 165 Hotel de Ville, Place du Portage, 
Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC $6.00 CAN; 
MF $4.00 CAN. 

Improved techniques are provided for drilling a deviated borehole 
through earth formations utilizing a rotary bit powered by a drill mo- 
tor, and for obtaining information regarding the borehole or earth 
formations while drilling. An inclinometer is positioned below the 
drill motor and within a sealed cavity of a housing fixed to a drill 
motor sub, and a transmitter within the sealed cavity forwards 
acoustic or radiowave signals to a receiver provided in a 
measurement-while-drilling (MWD) tool. The MWD tool may be pro- 
vided within a non-magnetic portion of the drill string, and further 
houses an accelerometer for sensing borehole direction. Both bore- 
hole inclination and directional signals are transmitted to the 


266 ERA Vol. 17, No. 12 


surface by the MWD tool, and the drilling trajectory is altered in re- 
sponse to the signals. 3 figs. 
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Refer also to citation(s) 32888, 32889, 32890, 32891, 32924, 
32938, 32994, 33015, 33077, 33234, 33243, 33703, 33867, 34046, 
34054, 34237, 34317, 34517, 35120 


34189 (CONF-9109110-9) Application of autonomous 
robotics to surveillance of waste storage containers for ra- 
dieactive surface contamination. Sweeney, F.J.; Beckerman, M.; 
Butler, P.L.; Jones, J.P.; Reister, D.B. Oak Ridge National Lab., 
TN (United States). [1991]. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
International conference on frontiers in innovative computing for the 
nuclear industry; Jackson, WY (United States); 15-18 Sep 1991. 
Order Number DE92040877. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes a proof-of-principal demonstration per- 
formed with the HERMIES-IIl mobile robot to automate the 
inspection of waste storage drums for radioactive surface contami- 
nation and thereby reduce the human burden of operating a robot 
and worker exposure to potentially hazardous environments. Soft- 
ware and hardware for the demonstration were developed by a 
team consisting of Oak Ridge National Laboratory, and the Univer- 
sities of Florida, Michigan, Tennessee, and Texas. Robot 
navigation, machine vision, manipulator control, parallel processing 
and human-machine interface techniques developed by the team 
were demonstrated utilizing advanced computer architectures. The 
demonstration consists of over 100,000 lines of computer code ex- 
ecuting on nine computers. 


34190 (CONF-9208120-2) Remote driving with reduced 
bandwidth communication. DePiero, F.W.; Noell, T.E.; Gee, T.F. 
Oak Ridge National Lab., TN (United States). 6 Aug 1992. 9p. 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 1992 space oper- 
ations, applications and research conference; Houston, TX (United 
States); 5-7 Aug 1992. Order Number DE92040639. Source: OSTI; 
NTIS; GPO Dep. 

Oak Ridge National Laboratory has developed a real-time video 
transmission system for lowbandwidth remote operations. The sys- 
tem supports both continuous transmission of video for remote 
driving and progressive transmission of still images. Inherent in the 
system design is a spatiotemporal limitation to the effects of chan- 
ne! errors. The average data rate of the system is 64,000 bits/s, a 
compression of approximately 1000:1 for the black and white Na- 
tional Television Standard Code video. The image quality of the 
transmissions is maintained at a level that supports teleoperation of 
a high-mobility multipurpose wheeled vehicle at speeds up to 15 
mph on a moguled dirt track. Video compression is achieved by 
using Laplacian image pyramids and a combination of classical 
techniques. Certain subbands of the image pyramid are transmitted 
by using interframe differencing with a periodic refresh to aid in 
bandwidth reduction. Images are also foveated to concentrate im- 
age detail in a steerable region. The system supports dynamic 
video quality adjustments between frame rate, image detail, and 
foveation rate. A typical configuration for the system used during 
driving has a frame rate of~4 Hz, a compression per frame of 
125:1, and a resulting latency of < 1s. 


34191 (CONF-9208125—1) Criticallty safety and shielding 
analysis methods for transport packages. Parks, C.V. Oak 
Ridge National Lab., TN (United States). [1992]. 18p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACOS5- 
840R21400. From Department of Energy (DOE) transportation 
management program workshop; Gaithersburg, MD (United 
States); 18-20 Aug 1992. Order Number DE92040028. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Contains vugraphs. 

The four elements of concern in the design of transport pack- 
ages for radioactive material are structural integrity,thermal 
performance, criticality safety, and the adequacy of the package as 
a shield from radioactivity. Computational analysis has become the 
major tool for demonstrating that transportation packages meet the 





required criticality safety and shield criteria. The purpose of this 
summary is to briefly review the type of analyses performed and 
the computational tools and data that are utilized for criticality and 
shielding evaluations. areas for potential work will be discussed. 


34192 (CONF-921181—1) Sensor-based driving of a car 
with fuzzy inferencing VLSI chips and boards. Pin, F.G.; Watan- 
abe, Y. Oak Ridge National Lab., TN (United States). [1992]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From ISRAM '92: 4th international 
symposium on robotics and manufacturing; Sante Fe, NM (United 
States); 11-13 Nov 1992. Order Number DE92017819. Source: 
OSTI; NTIS; GPO Dep. 

This paper discusses the sensor-based driving of a car in a-priori 
unknown environments using “human-like” reasoning schemes. 
The schemes are implemented on custom-designed VLSI fuzzy in- 
ferencing boards and are used to investigate two control modes for 
driving a car on the basis of very sparse and imprecise range data. 
In the first mode, the car navigates fully autonomously, while in the 
second mode, the system acts as a driver's aid providing the driver 
with linguistic (fuzzy) commands to turn left or right and speed up, 
slow down, stop, or back up depending on the obstacles perceived 
by the sensors. Experiments with both modes of control are de- 
scribed in which the system uses only three acoustic range (sonar) 
sensor channels to perceive the environment. Sample results are 
presented which illustrate the feasibility of developing autonomous 
navigation systems and robust safety enhancing driver's aid using 
the new fuzzy inferencing VLSI hardware and “human-like” reason- 
ing schemes. 


34193 (DPW-5111) NYX program. Wende, C.W.J. Du 
Pont de Nemours (E.I.) and Co., Wilmington, DE (United States). 
10 Apr 1952. 1p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-76SR00001. (SR/H-167). Order Num- 
ber DE92019557. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum briefly discusses the testing of pumps and 
heat exchangers for the Savannah River Plant. The memorandum 
is dated April 10th, 1952. (JL) 


34194 (DPW-5131) Project 8980, Savannah River Plant, 
separations 200 Area, 221 Bui » “B” line, sintered platinum 
fliter media. Barber, J.R. Du Pont de Nemours (E.I.) and Co., 
Wilmington, DE (United States). Explosives Dept. 14 Apr 1952. 2p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO9-76SR00001. (SR/H-190). Order Number 
DE92040435. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum presents details on the manufacture of sin- 
tered platinum filter media. The memorandum is dated April 14, 
1952. (JL) 


34195 (DPW-5172) Trip report - Gibbs and Hill Company, 
New York City, N.Y. - April 16, 1952. Kaiser, A.H. Du Pont de 
Nemours (E.!.) and Co., Wilmington, DE (United States). Explo- 
sives Dept. 17 Apr 1952. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-76SR00001. (SR/H-187). 
Order Number DE92040438. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

A discussion and review was held in the New York offices of 
Gibbs and Hill Company on power items concerning the 200 and 
300/700 areas. The memorandum is dated April 16, 1952. (JL) 


34196 (DPW-5287) Status of rate jets, 221 F & H Bidgs. 
Llewellyn, W.E. Du Pont de Nemours (E.I.) and Co., Wilmington, 
DE (United States). Explosives Dept. 1 May 1952. 3p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001. (SR/H-173). Order Number DE92019563. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

A meeting was held on April 24, 1952 in the B-K office to dis- 
cuss the present status of the rate jets for the 221 buildings. This 
memorandum summarizes the results of the meeting.(JL) 


34197 (EGG-10617-1211) Noble Gas Sampling System 
Model 1: Operation and maintenance manual. EG and G En- 
ergy Measurements, Inc., Las Vegas, NV (United States). Las 
Vegas Area Operations. 1 Jul 1992. 79p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO8-88NV10617. 
Order Number DE92040488. Source: OSTI; NTIS; GPO Dep. 
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The Noble Gas Sampling System (NGSS) is one of the finest air 
sampling devices available. This instrument represents the suc- 
cessful culmination of many years of research and development in 
the field of air sampling and testing. The equipment is extremely 
versatile, reliable and operator-friendly to serve your needs for 
many years to come. The NGSS is a programmable controlled de- 
vice that collects and stores air in sample tanks at a constant 
volumetric flow rate over a preset time period. Constant volumetric 
flow through an orifice or nozzle happens when the differential 
=— across the orifice is sufficient to create a critical flow con- 


34198 (EGG-10617-1224) Noble Gas Sampling System 
Model 2: Operation and maintenance manual. EG and G En- 
ergy Measurements, Inc., Las Vegas, NV (United States). Las 
Vegas Operations. 1 Jul 1992. 79p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC08-88NV10617. 
Order Number DE92040489. Source: OSTI; NTIS; GPO Dep. 

The Noble Gas Sampling System (NGSS) is one of the finest air 
sampling devices available. This instrument represents the suc- 
cessful culmination of many years of research and development in 
the field of air sampling and testing. The equipment is extremely 
versatile, reliable and operator-friendly to serve your needs for 
many years to come. The NGSS is a programmable controlled de- 
vice that collects and stores air in sample tanks at a constant 
volumetric flow rate over a preset time period. Constant volumetric 
flow through an orifice or nozzie happens when the differential 
pressure across the orifice is sufficient to create a critical flow con- 
dition. 


34199 (ETDE-IT-92-57) Energy transfer mechanism in ball 
milling powder processing. Paradiso, E.; lasonna, A.; Magini, M.; 
Martelli, S.; Padella, F. ENEA, Casaccia (Italy). Centro Ricerche 
Energia. 1991. 8p. (CONF-9107179-3: European workshop on or- 
dering and disordering, Grenoble (France), 10-12 Jul 1991). Order 
Number DE93712060. Source: OSTI; NTIS (US Sales Only). 

Milling conditions are of fundamental importance in defining the 
energy transfer process and hence the nature of the final product 
when milling with a given system and starting from powders. In a 
planetary mill, the energy transfer is essentially governed by the hit 
of the ball against the vial wall. In order to analyse the hit mecha- 
nism, the velocities of the balls inside the mill have been estimated 
and reproduced in ‘free fall’ experiments, in which the yield of the 
impact was measured. From free fall experiments with bare balls 
and with powder coated balls taken out from the mill at different 
milling times, it follows that, at least in the early stages of milling, 
the hit is totally anelastic and that the energy of the ball is totally 
dissipated onto the powder. The outcome of the free fall experi- 
ments can be used as a guide inunderstanding the energy transfer 
per hit realized in a planetary mill. 


34200 (ETDE-IT-92-64) In-situ dynamic tests of large seis- 
mically Isolated building. Bottinali, F.; Forni, M.; Indirli, M.; 
Martelli, A.; Masoni, P.; Bonacina, G.; Pucci, G.; Serino, G.; Giu- 
liani, G.C. Ente Nazionale per l’Energia Elettrica, Milan (Italy). 
Centro di Ricerca Idraulica e Strutturale; ENEA, Bologna (Itaiy). 
Centro Ricerche Energia 'E. Clementel’ - Area Energia e Inno- 
vazione; Istituto Sperimentale Modelli e Strutture SpA (ISMES), 
Bergamo (ltaly). 1991. 13p. (CONF-910602-70: 1991 American 
Society of Mechanical Engineers (ASME) pressure vessels and 
piping conference, San Diego, CA (United States), 23-28 Jun 
1991). Order Number DES3712148. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This paper presents the main features and results of dynamic ‘in 
situ’ tests that have been performed on one of the five isolated 
buildings of the Administration Center of the Italian Telephone 
Company (SIP) at Ancona, in addition to laboratory experiments on 
single bearings and isolated structure mock-ups (described in sep- 
arate papers). The SIP buildings are rather large (each of the main 
four buildings weighs about 70,000 kN) and are supported at the 
base by high damping steel-laminated elastomer bearings (this is 
the first application of seismic isolation in Italy). Both forced vibra- 
tion tests (using a mechanical vibrator located on the building roof) 
and snap-back tests were performed. The latter were carried out 
by displacing the building base by means of several hydraulic jacks 
then using dislocatable mechanism with explosive bolts to provide 
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the simultaneous release at all the loading positions. Initial dis- 
placements were gradually increased up to 107 mm, i.e., close to 
the design value, without any damage to the structure. Test 
repeatability was successfully verified. In addition to fully demon- 
strating seismic isolation performance, the tests provided excellent 
data for comparisons with the results of laboratory experiments and 
for the verification of numerical methods to be used in the analysis 
of isolated structures. 


34201 (ETDE-IT-92-65) Dynamic test on seismically iso- 
lated structure mock-ups and validation of numerical models. 
Forni, M.; Casalini, E.; Martelli, A.; Spadoni, B.; Bonacina, G.; 
Pucci, G.; Serino, G. ENEA, Bologna (ltaly). Centro Ricerche 
Energia 'E. Clementel’ - Area Energia e Innovazione; Istituto Speri- 
mentale Modelli e Strutture SpA (ISMES), Bergamo (italy). 1991. 
lip. (CONF-910602-69: 1991 American Society of Mechanical 
Engineers (ASME) pressure vessels and piping conference, San 
Diego, CA (United States), 23-28 Jun 1991). Order Number 
DE93712150. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents the main features and results so far ob- 

tained of the experimental and numerical studies of ENEA (Italian 
Agency for New Technologies, Energy and Environment) and 
ISMES on the dynamic behaviour of isolated structure mock-ups; 
these studies are being performed in addition to tests of individual 
bearings and an actual isolated building (SIP - Italian Telephone 
Company - building). Snap-back tests have already been com- 
pleted on a full-scale mock-up of the SIP building, which was 
formed by the inertial mass of the ISMES multiexcitation laboratory 
(9500 KN), supported by six bearings. These have allowed for the 
evaluation of the overall full-scale isolation system behaviour and 
the verification of the adequacy of the snap-back mechanism to be 
used in the ‘in-situ’ tests. Furthermore, snap-back and shake table 
experiments have been initiated on 394 KN mass supported by four 
1/4 scale SIP bearings. In shake table tests both sinusoidal and 
multifrequency transient excitations are being applied; the latter are 
one-, two- and three-directional simultaneous seismic excitations, 
corresponding to recordings of real earthquakes for rigid, medium 
and soft soil conditions. 
34202 (ETDE-IT-92-74) Static and dynamic tests on high 
steol-laminated elastomer bearings. Martelli, A.; Forni, 
M.; Indirli, M.; Masoni, P.; Spadoni, B.; Bonacina, G. ENEA, 
Bologna (Italy). Centro Ricerche Energia 'E. Clementel’ - Area En- 
ergia e Innovazione; Istituto Sperimentale Modelli e Strutture SpA 
(ISMES), Bergamo (italy). 1991. 8p. (CONF-910602-68: 1991 
American Society of Mechanical Engineers (ASME) pressure ves- 
sels and piping conference, San Diego, CA (United States), 23-28 
Jun 1991). Order Number DE93712196. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The R&D activities that are being performed by ENEA (italian 
Agency for New Technologies, Energy and Environment) and 
ISMES on seismic isolation are focussing on high damping steel- 
laminated elastomer bearings; they include both the development 
of numerical models and experiments, for both individual isolators 
and isolated structures. This paper presents the main features and 
results of experiments on individual bearings (separate papers deal 
with tests on isolated structure mock-ups and an actual building). 
These experiments were carried out for various bearing scales, by 
the use of the SISTEM machine, which enables tests of isolators in 
various scales with one- or two- directional, simultaneous, static 
and dynamic horizontal excitations under vertical static load. 


34203 (INIS-mf-13345, pp. 176) Protective role of ceramic 
filters against natural radioactivity of water. Domanski, T. (Inst. 
of Occupational Medicine, Lodz (Poland)); Bakir, Y.Y.Y.; El-Zenki, 
S.; Bem, H. Commission of the European Communities, Brussels 
(Belgium); USDOE Office of Energy Research, Washington, DC 
(United States). Office of Health and Environmental Research; in- 
ternational Atomic Energy Agency, Vienna (Austria); Salzburg Univ. 
(Austria). Inst. fuer Aligemeine Biologie, Biochemie und Biophysik. 
1991. 222p. (CONF-910905-—: 5. international symposium on the 
natural radiation environment, Salzburg (Austria), 22-28 Sep 1991). 
In Fifth international symposium on the natural radiation environ- 
ment (NRE - V). Book of abstracts. Order Number DE93601410. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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TERS; NATURAL RADIOACTIVITY; WATER; CONTAMINATION 


34204 (JAERI-M-92-028, pp. 417-424) Development of ship- 
ping cask for JMTR fresh fuels. Miyazawa, M. (Japan Atomic 
Energy Research Inst., Oarai, Ibaraki (Japan). Oarai Research Es- 
tablishment); Tuboi, K.; Akashi, K.; Sato, M.; Koganezawa, T.; 
Futamura, K. Japan Atomic Energy Research Inst., Tokyo (Japan). 
Mar 1992. (CONF-9111102-: 3. Asian symposium on research re- 
actor, Hitachi (Japan), 11-14 Nov 1991). In Proceedings of the 
third Asian symposium on research reactor. 694p. Order Number 
DE92538702. Source: OSTI; NTIS; INIS. 

The fresh fuel elements used in the JMTR are now being trans- 
ported from France. Since the relevant regulations in Japan and 
the countries through which the casks are to be transported are re- 
vised in accordance with the IAEA regulation of the Safe Transport 
of the Radioactive Material 1985 edition (hereafter referred to as 
‘the IAEA regulations’), the casks currently in use for the JMTR 
fuel transportation will be no longer used, because they do not 
meet the revised regulations. In the revised regulations, it is pro- 
vided that the integrity of the casks conducted mechanical tests 
shall be evaiuated in consideration of an ambient temperature 
range from - 40degC to 38degC. Considering the circumstances 
mentioned above, new type cask was developed according to the 
IAEA regulations. In the process of the development, two full scale 
casks (hereafter referred to as 'specimen’) were fabricated. One 
specimen was carried out a series of tests consisting of mechani- 
cal tests under an environmental condition of room temperature, a 
fire test and so forth provided in the IAEA regulations. The other 
one cooled to - 40degC was carried out the mechanical tests 
which were a nine-meter-height-drop-test and a one-meter-height- 
drop-test onto a solid mild steel bar. The integrity of these casks 
were enough under the test conditions described above. The detail 
of the latter tests which are no precedent in Japan as well as in 
the world is presented. (author). 


34205 (JAERI-M-92-054, pp. 75-85) Multisensor fusion 
method for intelligent robots - Physical Space Method. Ito, 
Nobuyasu (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Fujii, Minoru. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Mar 1992. (in 
Japanese). (CONF-9110401-: 7. topical meeting on nuclear code 
development, Tokai (Japan), 30-31 Oct 1991). In Proceedings of 
the 7th topical meeting on nuclear code development. 189p. Order 
Number DE92538701. Source: OSTI; NTIS; INIS. 

A new idea for multi-sensor fusion method named Physical 
Space Method (PSM) proposed by one of the present authors 
(N.I.) is introduced. This method prepares models of the world and 
the sensors and integrates the signals from the real sensors into 
the model configuration. A simple application for stereo-view prob- 
lem is also explained. (author). 


34206 (K/ETO-99) Containment and storage of uranium 
hexafluoride at US Department of Energy uranium enrichment 
plants. Barlow, C.R. (Oak Ridge K-25 Site, TN (United States). 
UEO Enrichment Technical Operations Div.); Alderson, J.H.; Blue, 
S.C.; Boelens, R.A.; Conkel, M.E.; Dorning, R.E.; Ecklund, C.D.; 
Halicks, W.G.; Henson, H.M.; Newman, V.S.; Philpot, H.E.; Taylor, 
M.S.;Oak Ridge K-25 Site, TN (United States). UEO Enrichment 
Technical Operations Div. Jul 1992. 37p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840T21400 
;AC05-760U00001. Order Number DE92019948. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Isotopically depleted UF, (uranium hexafluoride) accumulates at 
a rate five to ten times greater than the enriched product and is 
stored in steel vessels at the enrichment plant sites. There are ap- 
proximately 55,000 large cylinders now in storage at Paducah, 
Kentucky; Portsmouth, Ohio; and Oak Ridge, Tennessee. Most of 
them contain a nominal 14 tons of depleted UF,. Some of these 
cylinders have been in the unprotected outdoor storage environ- 
ment for periods approaching 40 years. Storage experience, 
supplemented by limited corrosion data, suggests a service life of 
about 70 years under optimum conditions for the 48-in. diameter, 
5/16-in.-wall pressure vessels (100 psi working pressure), using a 
conservative industry-established 1/4-in.-wall thickness as _ the 





service limit. In the past few years, however, factors other than at- 
mospheric corrosion have become apparent that adversely affect 
the serviceability of small numbers of the storage containers and 
that indicate the need for a managed program to ensure mainte- 
nance ofcontainment integrity for all the cylinders in storage. The 
program includes periodic visual inspections of cylinders and 
storage yards with documentation for comparison with other in- 
spections, a group of corrosion test programs to permit cylinder life 
forecasts, and identification of (and scheduling for remedial action) 
situations in which defects, due to handling damage or accelerated 
corrosion, can seriously shorten the storage life or compromise the 
containment integrity of individual cylinders. The ram also in- 
cludes rupture testing to assess the effects of certain classes of 
damage on overall cylinder strength, aswell as ongoing reviews of 
specifications, procedures, practices, and inspection results to ef- 
fect improvements in handling safety, containment integrity, and 
storage life. 


34207 (LA-UR-92-2608) Satellite measurement of 
lonospheric-induced vhf distortion. Armstrong, W.T.; Murphy, T.; 
Roussel-Dupre, R.; Carter, M.J.; Blevins, B. Los Alamos National 
Lab., NM (United States). [1992]. 5p. ed by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9207118-3: Beacon satellite symposium, Boston, MA 
(United States), 5-12 Jul 1992). Order Number DE92040328. 
Source: OSTI; NTIS; GPO Dep. 

BLACKBEARD is a satellite RF experiment designed to study 
distortion and interference effects on transient transionospheric 
VHF signals. RF distortion will be characterized by a frequency- 
coherence bandwidth for different i conditions. 
Limitations of broad-band measurements from the frequency- 
coherence bandwidth of the ionosphere and broadcast interference 
signals will be established through these studies. Distinction be- 
tween multi-path distortion resulting from large scale, coherent 
perturbations and small scale, random perturbations to the iono- 
sphere will be emphasized. lonospheric transfer function models, 
trans-ionospheric signal predictions, and coherence bandwidth pre- 
dictions will be tested and optimized with these measurements. A 
global data base for both broadcast and lightning interference will 
also derive from these studies. This database will form the basis 
for interference feature extraction, signal typing, and possible neu- 
ral network cataloging. The specific missions of the BLACKBEARD 
experiment include: perform broad-band VHF measurements of 
transient signals originating from a controlled pulsed ground bea- 
con, to characterize broad-band ionospheric distortion, perform 
narrow-band VHF measurements of cw signals from a multi-chord 
interferometry ground beacon array, to characterize ionospheric 
structure contributing to transmission distortion, and survey power 
envelopes of lightning and man-made interference in selectable 
VHF bands, for background rejection purposes. BLACKBEARD is 
part of the ALEMS soft x-ray measurement satellite, a small satel- 
lite system designed for a PEGASUS launch into a 70° inclination, 
low earth orbit in late 1992. 


34208 xperimental methods 
supporting an “error design of the PATS/PFMS. 
Bennett, J.G.; Rhorer, R.L.; Stevens, R.R. Los Alamos National 
Lab., NM (United States). [1992]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9210104—1: 7. annual conference of the American Society 
for Precision Engineering (ASPE), Orlando, FL (United States), 18- 
23 Oct 1992). Order Number DE92040249. Source: OSTI; NTIS; 
GPO Dep. 

The design of a Precision Automated Turning System (PATS) for 
use in the Department of Energy weapons complex is being car- 
ried out under the umbrella of the Precision Flexible Manufacturing 
System (PFMS) at the Los Alamos National Laboratory. From the 
beginning of this project, the design has been based on a finished 
part “error budget” concept that allows the contribution of the elas- 
tic displacements from the PATS machine-base to be included in 
the machining error and the spindie-to-spindle part transfer error. 
Thus, a number of different analytical models have been used to 
agnor studies of the displacements of key points when the base 

to the loadings that occur during movement of the 
ones on the way system. Finite Element (FE) models have been 


(LA-UR-92-2671) Analytical 
budget”-besed 
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used in parameter studies. This model has pointer “beams” at the 
part-machining position along the spindie centerline and at the 
spindle-to-spindie part transfer position. These rigid pointers indi- 
cate the difference in the actual displacements, as opposed to the 
assumed displacements (thus, the 'error), at these points caused 
by the base deformation. For example, one of their uses was to 
study the effects of the locations and the number of base supports. 
The maximum relative pointer displacements, when the model is 
loaded by the way system for 3, 6, 11, and a crippled 11 -point 
support scheme, were studied. Using this information, a decision 
was made to depart from the conventional 3-point (“milkstool”) sup- 
port concept, and support the base at 5-points. 


34209 (LA-UR-92-2780) Lisp and portability: The Process 
Modeling System. Egdorf, H.W. Los Alamos National Lab., NM 
(United States). [1992]. 9p. Sponsored by USDOE, Washi 

DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9208140-1: 1992 annual lisp user's and vendor's meeting, San 
Diego, CA (United States), 10-13 Aug 1992). Order Number 
DE92040218. Source: OSTI; NTIS; GPO Dep. 

A primary mission of the Technology Modeling and Assessment 
group (A-7) of the Analysis Division of Los Alamos National Labora- 
tory is to support the Department of Energy in performing analysis 
of both existing and future facilities that comprise the Nuclear 
Weapons Complex. Many of the questions to be addressed in rela- 
tion to this mission involve an examination of the flow of material 
through a processing facility and the transformations of the material 
as it moves through the facility by the use of a discrete-event simu- 
lation tool. In support of these analysis tasks, a simulation tool kit 
has been developed that allows examination of issues related to 
the movement and transformation of material as it moves through 
a processing facility. This tool kit, The Process Modeling System, 
is currently the primary modeling tool used for examination of cur- 
rent and future DOE facilities. The flexibility of the system has led 
to its use in performing similar analysis on a number of nonDOE 
facilities under Technology Transfer initiatives. The Process Model- 
ing System is written in Common Lisp. The purpose of this paper 
is to describe the structure of the modeling tool kit and discuss the 
advantages of Common Lisp as its implementation language. 


34210 (LA-UR-92-2849) A sphere and cylinder alignment 
system. Rhorer, R. Los Alamos National Lab., NM (United States). 
[1992]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9210104-3: 7. an- 
nual conference of the American Society for Precision Engineering 
(ASPE), Orlando, FL (United States), 18-23 Oct 1992). Order Num- 
ber DE92040364. Source: OSTI; NTIS; GPO Dep. 

The manufacturing of toxic or radioactive parts is being auto- 
mated to minimize exposure to the workers. A project to build an 
automated for machining spherical shells was initiated 
within the US Department of Energy in 1986. This is called 
the Precision Automated Turning System (PATS). The PATS project 
is part of the larger program called the Precision Flexible Manufac- 
turing Systems (PFMS). To automatically manufacture a shell 
component it is necessary to transfer the part from the outside ma- 
chining operation to the inside machining operation. In current 
practice this operation is done by a skilled operator who “feels” the 
fit of the shell into the holding fixtures. Our goal in the PATS project 
is to make this transfer integral to the controlled machining opera- 
tion — the system is designed to make a good part every time. The 
system design requires that all significant variables be monitored 
with appropriate sensors to insure that the process is under control 
at all times. To transfer the parts during the machining operations, 
several different approaches were considered. We decided to use a 
precision engineered mechanical alignment approach instead of an 
adaptive feed-back or robotics approach. The approach of transfer- 
ring parts in the PATS is a displacement controlled process. 


34211 for transporting hazardous materials. Os- 
terman, R.A.; Cox, R. To Dept. of Energy. 22 Jan 1991. USA 
Patent patent application 7-644,050. 21p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC11-76PN00014. 
Order Number DE92019821. Source: OSTI; NTIS; GPO Dep. 

An apparatus and method are provided for selectively receiving, 
transporting, and releasing one or more radioactive samples for 
analysis on a differential thermal analysis (DTA) apparatus. The 


ERA Vol. 17, No. 12 269 





42 ENGINEERING 
4202 Facilities, Equipment, and Techniques 


apparatus includes a portable sample transporting apparatus for 
storing and transporting the samples and includes a support as- 
sembly for supporting the transporting apparatus when a sample is 
transferred to the DTA apparatus. The transporting apparatus in- 
cludes a storage member which includes a plurality of storage 
chambers arrayed circumferentially with respect to a central axis. 


34212 Pneumatic soll removal tool. Neuhaus, J.F. To Dept. of 
Energy. 23 Jan 1991. USA Patent patent application 7-644 ,646. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC11-76PN00014. Order Number DE92019820. Source: 
OSTI; NTIS; GPO Dep. 

A soil tool is provided for removing radioactive soil, rock and de- 
bris from the bottom of an excavation, while permitting the operator 
to be located outside of a containment for that excavation. The tool 
includes a fixed jaw, secured to one end of an elongate pipe, 
which cooperates with a movable jaw pivotably mounted on the 
pipe. Movement of the movable jaw is controlled by a pneumatic 
cylinder on the pipe. The actuator rod of the pneumatic cylinder is 
connected to a collar which is slidably on the pipe and forms part 
of the pivotable mounting assembly for the movable jaw. Air is sup- 
plied to the pneumatic cylinder through a handle connected to the 
pipe, under the control of an actuator value mounted on the han- 
dle, to provide movement of the movable jaw. 


34213 (RFP—4552) Cutting tool study: 21-6-9 stainless 
steel. McManigle, A.P. EG and G Rocky Flats, Inc., Golden, CO 
(United States). Rocky Flats Plant. 29 Jul 1992. 20p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC34- 
90DP62349. Order Number DE93001293. Source: OSTI; NTIS; 
GPO Dep. 

The Rocky Flats Plant conducted a study to test cermet cutting 
tools by performing machinability studies on War Reserve product 
under controlled conditions. The purpose of these studies was to 
determine the most satisfactory tools that optimize tool life, mini- 
mize costs, improve reliability and chip control, and increase 
productivity by performing the operations to specified Accuracies. 
This study tested three manufacturers’ cermet cutting tools and a 
carbide tool used previously by the Rocky Flats Plant for machin- 
ing spherical-shaped 21-6-9 stainless steel forgings (Figure 1). The 
80-degree diamond inserts were tested by experimenting with vari- 
ous chip-breaker geometries, cutting speeds, feedrates, and 
cermet grades on the outside contour roughing operation. The cer- 
mets tested were manufactured by Kennametal, Valenite, and NTK. 
The carbide tool ordinarily used for this operation is manufactured 
by Carboloy. Evaluation of tho tools was conducted by investigat- 
ing the number of passes per part and parts per insert, tool wear, 
cutting time, tool life, surface finish, and stem taper. Benefits to be 
gained from this study were: improved part quality, better chip con- 
trol, increased tool life and utilization, and greater fabrication 
productivity. This was to be accomplished by performing the opera- 
tion to specified accuracies within the scope of the tools tested. 


34214 


(SAND-91-0558) Automated waste canister docking 
and emplacement using a sensor-based intelligent controller: 
Yucca Mountain Site Characterization Project. Drotning, W.D. 
Sandia National Labs., Albuquerque, NM (United States). Aug 
1992. 27p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC04-76DP00789. Order 
DE92019801. Source: OSTI; NTIS; INIS; GPO Dep. 

A sensor-based intelligent control system is described that uti- 
lizes a multiple degree-of-freedom robotic system for the 
automated remote manipulation and precision docking of large pay- 
loads such as waste canisters. Computer vision and ultrasonic 
proximity sensing are used to control the automated precision 
docking of a large object with a passive target cavity. Real-time 
sensor processing and model-based analysis are used to control 
payload position to a precision of + 0.5 millimeter. 


34215 (SAND-91-2608C) A method for comparing Impacts 
with real targets to impacts onto the IAEA unylelding target. 
Ammerman, D.J. Sandia National Labs., Albuquerque, NM (United 
States). [1991]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-920905— 
8: 10. international symposium on the packaging and 
transportation of radioactive materials: PATRAM '92, Yokohama 
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(Japan), 13-18 Sep 1992). Order Number DE92041142. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The severity of the IAEA accident conditions test requirement 
(IAEA 1990) of an impact onto an essentially unyielding target from 
a drop height of 9 meters encompasses a large fraction of all real 
world impacts. This is true, in part, because of the unyielding na- 
ture of the impact target. Impacts onto the unyielding target have 
severities equivalent to higher velocity impacts onto real targets 
which are not unyielding. The severity of impacts with yielding tar- 
gets is decreased by the amount of the impact energy absorbed in 
damaging the target. In demonstrating the severity of the regulatory 
impact event it is advantageous to be able to relate this impact onto 
an essentially unyielding target to impacts with yielding targets. 


34216 (SAND-91-2656C) Type B plutonium transport pack- 
age development that uses metallic filaments and composite 
materials. Pierce, J.D. (Sandia National Labs., Albuquerque, NM 
(United States)); Moya, J.L.; McClure, J.D.; Hohnstreiter, G.F.; Gol- 
liher, K.G. Sandia National Labs., Albuquerque, NM (United 
States). [1991]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-920905— 
10: 10. international symposium on the packaging and 
transportation of radioactive materials: PATRAM '92, Yokohama 
(Japan), 13-18 Sep 1992). Order Number DE92041144. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A new package was developed for transporting Pu and U quanti- 
ties that are currently carried in DOT-6M packages. It uses double 
containment with threaded closures and elastomeric seals. A com- 
posite overpack of metallic wire mesh and ceramic or quartz cloth 
insulation is provided for protection in accidents. Two prototypes 
were subjected to dynamic crush tests. A thermal computer model 
was developed and benchmarked by test results to predict pack- 
age behavior in fires. The material performed isotropically in a 
global fashion. A Type B Pu transport package can be developed 
for DOE Pu shipments for less than $5000 if manufactured in 
quantity. 5 figs, 6 refs. (DLC) 


34217 (SAND-91-2710C) impact-limiting materials charac- 
terization. Glass, R.E. (Sandia National Labs., Albuquerque, NM 
(United States)); Duffey, T.A.; McConnell, P. Sandia National 
Labs., Albuquerque, NM (United States). [1991]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-920905-6: 10. international symposium on the 
packaging and transportation of radioactive materials: PATRAM 
92, Yokohama (Japan), 13-18 Sep 1992). Order Number 
DE92040272. Source: OSTI; NTIS; INIS; GPO Dep. 

Goal in the design of an impact limiter (foams or honeycombs) 
for packaging of radioactive materials is to minimize the decelera- 
tion loads during a drop onto an unyielding target, and to reduce 
the effects of a fire. Methods are being developed for selecting 
impact-limiting materials. Figures of merit have been developed for 
screening both structural and thermal response; they have been 
applied to aluminum honeycombs and polyurethane foams. Three 
figures of merit are presented for the structural response, one fig- 
ure for the thermal response (minimize the heat flux into the 
containment boundary). 11 figs., 6 refs. (DLC) 


34218 (SAND-92-1502C) Development and evaluation of 
measurement devices used to support testing of radioactive 
material lon packages. Uncapher, W.L.; Ammerman, 
D.J.; Stenberg, D.R.; Bronowski, D.R.; Arviso, M. Sandia National 
Labs., Albuquerque, NM (United States). [1992]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (TTC—1219;CONF-920905—14: 10. international 
symposium on the packaging and transportation of radioactive ma- 
terials: PATRAM '92, Yokohama (Japan), 13-18 Sep 1992). Order 
Number DE92040962. Source: OSTI; NTIS; INIS; GPO Dep. 
Radioactive material package designers use structural testing to 
verify and demonstrate package performance. A major part of eval- 
uating structural response is the collection of instrumentation 
measurement data. Sandia National Laboratories (SNL) has an on- 
going program to develop and evaluate measurement devices to 
support testing of radioactive material packages. Measurement de- 
vices developed in support of this activity include evaluation 
channels, ruggedly constructed linear variable differential trans- 
formers, and piezoresistive accelerometers with enhanced 





measurement capabilities. In addition to developing measurement 
devices, a method has been derived to evaluate accelerometers 
and strain gages for measurement repeatability, ruggedness, and 
manufacturers’ calibration data under both laboratory and field con- 
ditions. The developed measurement devices and evaluation 
technique will be discussed and the results of the evaluation will be 
presented. 


34219 (SAND-92-1632C) SMART: A modular architecture 
for robotics and teleoperation. Anderson, R.J. Sandia National 
Labs., Albuquerque, NM (United States). [1992]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-921181-3: ISRAM ‘92: 4th international 
symposium on robotics and manufacturing, Sante Fe, NM (United 
States), 11-13 Nov 1992). Order Number DE92040985. Source: 
OSTI; NTIS; GPO Dep. 

This paper introduces SMART: Sandia National Laboratory's 
Modular Architecture for Robotics and Teleoperation. SMART is de- 
signed to integrate the different slave devices (e.g., large hydraulic 
arms, mobile manipulators, gantry robots), sensors (@.g., ultra- 
sonic sensors,force sensors), and input devices, (e.g., track 
ball,force-reflecting master, autonomous trajectory generators) re- 
quired for waste management and environmental restoration tasks. 
The modular architecture allows for rapid synthesis of complex 
telerobotic systems. This paper introduces some sample modules 
and illustrates how the modules can be connected to achieve teler- 
obotic behaviors. Examples include autonomous control, 
impedance control, and enhanced bilateral teleoperation. 


(SAND-92-1830C) Engineering models for the as- 
sessment of stand-off hypervelocity particle shields. Lawrence, 
R.J. Sandia National Labs., Albuquerque, NM (United States). 
[1992]. 2p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC04-76DP00789. (CONF-9206269-1: SUBWOG 


6p meeting, Aldermaston (United Kingdom), 1-4 Jun 1992). Order 
Number DE92040099. Source: OSTI; NTIS; GPO Dep. 
Short communication. SPACE VEHICLES/shielding; ARMOR; 


SHIELDING; PARAMETRIC ANALYSIS; MATHEMATICAL MOD- 
ELS; VELOCITY; PROJECTILES 


(SAND-92-1971C) Incentives for the use of depleted 


, P. (GRAM, Inc., Albuquerque, NM (United States); 
Salzbrenner, R.; Wellman, G.W.; Sorenson, K.B. Sandia National 
Labs., Albuquerque, NM (United ‘States). [1992]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-920905-16: 10. international symposium on 
the packaging and transportation of radioactive materials: PATRAM 
92, Yokohama (Japan), 13-18 Sep 1992). Order Number 
DE92041149. Source: OSTI; NTIS; INIS; GPO Dep. 

Radioactive material transport casks use either lead or depleted 
uranium (DU) as gamma-ray shielding material. Stainless steel is 
conventionally used for structural containment. If a DU alloy had 
sufficient properties to guarantee resistance to failure during both 
nominal use and accident conditions to serve the dual-role of 
shielding and containment, the use of other structure materials 
{i.e., stainless steel) could be reduced. (It is recognized that lead 
can play no structural role.) Significant reductions in cask weight 
and dimensions could then be achieved perhaps allowing an in- 
crease in payload. The mechanical response of depleted uranium 
has previously not been included in calculations intended to show 
that DU-shielded transpoit casks will maintain their containment 
function during all conditions. This paper describesa two-part study 
of depleted uranium alloys: First, the mechanical behavior of DU 
alloys was determined in order to extend the limited set of mechan- 
ical properties reported in the literature. The mechanical properties 
measured include the tensile behavior the impact energy. Fracture 
toughness testing was also performed to determine the sensitivity 
of DU alloys to brittle fracture. Fracture toughness is the inherent 
material property which quantifies the fracmm resistance of a mate- 
rial. Tensile strength and ductility are significant in terms of other 
failure modes, however, as win be discussed. These mechanical 
properties were then input into finite element calculations of cask 
response to loading conditions to quantify the potential for claiming 
structural credit for DU. (The term “structural credit” describes 
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whether a material has adequate properties to allow it to assume a 
positive role in withstanding structural loadings.) 


34222 (SAND-92-2640C) Burnup verification measure- 
ments for spent nuclear fuel. Ewing, R.!. Sandia National Labs., 
Albuquerque, NM (United States). [1992]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-920905—15: 10. international symposium on 
the packaging and transportation of radioactive materials: PATRAM 
92, Yokohama (Japan), 13-18 Sep 1992). Order Number 
DE92040982. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy is presently scheduled to begin 
transport of spent fuel from utility reactor sites to a federal 
facility in 1998, using casks certified by the US Nuclear Regulatory 
Commission. Maximizing the capacity of transport casks now being 
designed is essential to reduce costs and to maintain public and 
occupational risks “as low as reasonably achievable”. The spent 
fuel to be transported in the immediate future has been cooled for 
a decade or more, and its radiation output is greatly reduced due 
to natural radioactive decay. The reduced requirements for heat 
dissipation and radiation shielding allow more spent fuel to be 
loaded into a cask of a fixed gross weight. Conceptually, cask 
capacity can be increased to the point where, under certain condi- 
tions, nuclear criticality safety must be considered in the design of 
transport casks. The reduced reactivity of the “bumed up” fuel 
permits about twice as many spent assemblies to be safely trans- 
ported in each cask as could be accommodated if the assemblies 
were fresh, unburned fuel. The criticality of the loaded, flooded 
cask can be calculated from three parameters which are cataloged 
at the reactor for each assembly. The three factors are: initial en- 
richment, usually expressed as weight percent U235; burnup and 
the cooling time. Casks designed taking advantage of the reduced 
reactivity of the burned fuel to calculate criticality are called “bur- 
nup credit” casks. This report discusses the burnup verification 
measurements for spent fuels. 


34223 (UCRL-ID—110440) Engineering 
Certification of integrity of the 177-R1 tank . Schwartz, 
W.W. (Lawrence Livermore National Lab., CA (United States)); 
Gracely, B.W.; Graser, D.A. Lawrence Livermore National Lab., CA 
(United States). Jul 1992. 7ip. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE93000347. Source: OSTI; NTIS; GPO Dep. 
This Engineering Assessment and Certification of Integrity of re- 
prepared 


Assessment and 


tention tanks 177-RIUI, 177-RIAl, and 177-RIA2 has been 

in response to 40 CFR 265.192(a) and 22 CCR 66265.192(a) for 
new tank systems that store hazardous waste and have secondary 
containment. The regulations require that this assessment be 
completed and certified by an independent, qualified, California- 
registered professional engineer before the tank system is placed 
in use as a hazardous waste storage tank system. The 177-RIUI, 
177-RIAl, and 177-RIA2 tank systems have been reviewed by an 
independent, qualified, California-registered professional engineer, 
who has certified that the tank systems have sufficient structural in- 
tegrity, are acceptable for transferring and storing hazardous waste, 
are compatible with the stored waste, and the tanks and contain- 
ment system are suitably designed to achieve the requirements of 
the applicable regulations so they will not collapse, rupture, or fail. 


34224 (UCRL-ID—110598) Fire tests of wire and cable for 
DOE nuclear facilities. Hasegawa, H.K.; Staggs, K.J.; Doughty, 
S.M. Lawrence Livermore National Lab., CA (United States). Sep 
1992. 128p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93000349. Source: OSTI; NTIS; GPO Dep. 

The Fire Research Discipline of the Hazards Control Department 
of Lawrence Livermore National Laboratory conducted a fire test 
program. Their primary concern was that the effects from fire would 
cause disruption of signals within cable trays resident in DOE nu- 
clear facilities. Such malfunctions could adversely effect or prevent 
the safe shut down or other critical control functions. Four cable 
bundles comprised of a power cable, coaxial, and two multiconduc- 
tor cables were laid in fully loaded 6-ft ladder type cable trays and 
energized with de current. The power cable in each bundle was 
energized while the remaining cables in the bundle along with the 
cable tray were monitored for current transfer. Five full-scale fire 
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tests of grouped cables in trays were conducted to address the po- 
tential occurrence of various types of electrical failures. The cable 
tray was supported above a test fire produced by a natural gas 
fired burner. 


34225 (UCRL-JC—111199) Applying interactive control to 
waste operations. Grasz, E.L.; Merrill, R.D.; Couture, 
S.A. Lawrence Livermore National Lab., CA (United States). Aug 
1992. 12p. by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-921181-2: ISRAM 
‘92: 4th international symposium on robotics and manufacturing, 
Sante Fe, NM (United States), 11-13 Nov 1992). Order Number 
DE92040404. Source: OSTI; NTIS; INIS; GPO Dep. 

At present waste and residue processing includes steps that 
require human interaction. The risk of exposure to unknown haz- 
ardous materials and the potential for radiation contamination 
motivates the desire to remove operators from these processes. 
Technologies that facilitate this include glove box robotics, modular 
systems for remote and automated servicing, and interactive con- 
trols that minimize human intervention. LLNL is developing an 
automated system which is designed to supplant the operator for 
glove box tasks, thus protecting the operator from the risk of radia- 
tion exposure and minimizing operator-associated waste. Although 
most of the processing can be automated with minimal human in- 
teraction, there are some tasks where intelligent intervention is 
both desirable and necessary to adapt to Enexpected circum- 
stances and events. These activities require that the operator 
interact with the process using a remote manipulator which 
provides or reflects a natural feel to the operator. The remote ma- 
nipulation system which was developed incorporates sensor fusion 
and interactive control, and provides the operator with an effective 
means of controlling the robot in a potentially unknown environ- 
ment. This paper describes recent accomplishments in technology 
development and integration, and outlines the future goals of 
Lawrence Livermore National Laboratory for achieving this inte- 
grated interactive control capability. 


34226 (WHC-EP-0558) Test and evaluation document for 


DOT Specification 7A Type A packaging. Cruse, J.M. Westing- 
house Hanford Co., Richiand, WA (United States). Jun 1992. 739p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE92040412. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy (DOE) has been conducting, 
through several of its operating contractors, an evaluation and test- 
ing program to qualify Type A radioactive material packagings per 
US Department of Transportation Specification 7A (DOT-7A) of the 
Code of Federal Regulations, Title 49, Part 178, Section 178.350 
(49 CFR 178.350). This program is called the DOT-7A Program. 
The DOT-7A Program is currently administered by the DOE, 
Division of Quality Verification and Transportation Safety, DOE/EH- 
33.3, at DOE-Headquarters in Germantown, Maryland. This 
document presents approximately 200 different packagings that 
have been determined to meet the requirements for a DOT Specifi- 
cation 7A Type A packaging per 49 CFR 178.350. It was originally 
prepared in 1987 by Monsanto Research Corporation — Mound 
Laboratory for the DOE's Security Evaluation Program to facilitate 
the regulation changes implemented by HM-169 for all DOE con- 
tractors. In September 1989, the program was transferred to 
Westinghouse Hanford Company, which is located in Richland, 
Washington. The specific packaging data contained in this docu- 
ment will serve to meet the requirements of 49 CFR 173.415(a) for 
“. . . documentation of tests . . .” when the packagings are used 
as prescribed herein. However, shippers are cautioned that addi- 
tional documentation will be needed to fulfill all of the requirements 
for a particular shipment. Most important is the evaluation of the 
contents to be shipped for compatibility with the packaging and 
that their characteristics are bounded by the simulated contents 
used in qualification testing. 


34227 (WHC-SP-0843) Maintenance implementation plan 
for the Fuels and Materials Examination Facility. Smith, R.R. 
Westinghouse Hanford Co., Richland, WA (United States). Jun 
1992. 57p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE92040492. Source: OSTI; NTIS; INIS; GPO Dep. 
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The FMEF was completed in 1984. It is a modern nuclear mate- 
rials processing facility located adjacent to the Fast Flux Test 
Facility (FFTF) in the 400 Area of the Hanford site. FMEF has six 
operating levels with over 200,000 ft 2 in the main build- 
ing. An attached annex, the Fuel Assembly Area (FAA) that has 
been proposed for FFTF fuel manufacture, includes an additional 
25,000 ft 2. Also included in thecomplex is a 30,000 ft 2 entry wing 
containing primarily office area. The FMEF was originally intended 
as a breeder reactor laboratory where irradiated fuel and reactor 
components would be analyzed. As such, itcomprises 16 general 
purpose hot cells surrounded by analytical and process areas. 
There is a nearly complete automated oxide fuel fabrication line on 
the sixth level. The FMEF was originally designed and constructed 
to ERDA 6301. Evaluations have shown generally good compli- 
ance with current DOE Order (6430.1A). This report presents a 
maintenance plan for the FMEF. 


34228 (WINCO-11800) Precision liquid-level measurement 
In deep tanks using a swept-rf resonant cavity. Piper, T.C. 
Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States). 18 Mar 1992. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC07-841D12435. (CONF- 
9203171-1: COCO engineering managers meeting, Idaho Falls, ID 
(United States), 23-26 Mar 1992). Order Number DE92017236. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The idaho Chemical Processing Plant (ICPP) has several large, 
temporary-liquid-storage tanks (50 feet diameter and 30 feet 
height). The tanks are located in separate underground cells as 
shown in Figure 1.Because of the huge tank storage capacity per 
inch (1225 gallons), extremely accurate liquid depth measurement 
is required to observe normal additions (or to become aware of 
other than large leaks). In roughly 1970 Glenn Booman, then the 
leader of the advanced instrumentation group of ICPP, began a 
program to develop what in a few years became known as “IRF 
tank probes.” The initial probe was installed in tank WM-189 in 
1975 and ten more were installed in other tanks in 1976. Though 
the RF components were fairly costly at that time, they were readily 
available and the system has, in general, operated without inci- 
dent. Three of the most desirable features of the system not found 
in most other continuous reading level systems are that it exhibits 
no hysteresis, no creep and requires no calibration. In the years 
since installation the RF distribution system has been upgraded 
and the method of data processing has been changed somewhat. 
Presently, the need for more probes for more tanks has re-newed 
interest. The original development work was never fully docu- 
mented. The present talk is taken from a report being written to 
comprehensively describe the theory and operation of the rf probe. 


34229 (WSRC-MS-9$2-277) A user's evaluation of radial 
flow HEPA filters. Purcell, J.A. Westinghouse Savannah River Co., 
Aiken, SC (United States). Jul 1992. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
(CONF-9208130-1: 1992 conference of American Glovebox Soci- 
ety (AGS), Albuquerque, NM (United States), 17-20 Aug 1992). 
Order Number DE92040168. Source: OSTI; NTIS; INIS; GPO Dep. 

High efficiency particulate air (HEPA) filters of rectangular cross 
section have been used to remove particulates and the associated 
radioactivity from air ventilation streams since the advent of nuclear 
materials processing. Use of round axial flow HEPA filters is also 
longstanding. The advantages of radial flow filters in a circular con- 
figuration have been well demonstrated in UKAEA during the last 
5-7 years. An evaluation of radial flow filters for fissile process 
gloveboxes reveals several substantial benefits in addition to the 
advantages claimed in UKAEA Facilities. The radial flow filter may 
be provided in a favorable geometry resulting in improved criticality 
safety. The filter configuration lends to in-place testing at the glove- 
box to exhaust duct interface. This will achieve compliance with 
DOE Order 6430.1A, Section 99.0.2. Preliminary testing at SRS for 
radial flow filters manufactured by Flanders Filters, Inc. revealed 
compliance in all the usual specifications for filtration efficiency, 
pressure differential and materials of construction. An evaluation, 
further detailed in this report, indicates that the radial flow HEPA fil- 
ter should be considered for inclusion in new ventilation system 
designs. 





34230 (WSRC-MS-92-311) Technical problems encoun- 
tered during certification of a Type B (plutonium) package. 
Gromada, R.J.; Opperman, E.K. Westinghouse Savannah River 
Co., Aiken, SC (United States). [1992]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
(CONF-920905—13: 10. international symposium on the packaging 
and transportation of radioactive materials: PATRAM '92, Yoko- 
hama (Japan), 13-18 Sep 1992). Order Number DE92040831. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Westinghouse Savannah River ny (WSRC) is the packag- 
ing designer for the 5320 Type (B) PuO/AmO Packaging 
(DPSU79-124-1,"Safety Analysis Report Packages). The predeces- 
sor to the 5320 Packaging introduced in 1980, was originally 
developed in 1973 for shipping plutonium and americium. The 
5320 Packaging has undergone numerous design changes since 
1980 to meet changing packaging and transportation regulations. 
During the current certificate renewal process, WSRC experienced 
significant technical problems with the packaging design. This pa- 
per will discuss the technical problems asbociated with the design, 
the technical challenges they presented and the design solutions 
that were implemented to meet current Department of Energy 
(DOE) regulations. 
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Refer also to citation(s) 33421, 33428, 33470, 33817, 33818, 
33819, 33820, 33838, 33901, 33914, 33915, 34125, 34311, 35493 


34231 (ANL/CP-76750) Advanced research in instrumenta- 
tion and diagnostics technology. Sheen, S.H.; Lawrence, W.P.; 
Raptis, A.C. Argonne National Lab., IL (United States). Sep 1992. 
18p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-920951-1: US Department of 

Energy contractors review meeting on and gas stream 
cleanup systems, Morgantown, WV (United States), 15-17 Sep 
1992). Order Number DE92041121. Source: OSTI; NTIS; GPO 


this research project will develop an ultrasonic flow imaging sys- 
tem based on tomographic technique. Initially, we will demonstrate 
both the reflection and diffraction applied to flow imag- 
ing. Then, the direct inversion problem will be examined. In this 
paper, we present the initial assessment of the feasibility and the 
evaluation of practical wedge designs. Major tasks of the project 
include (1) a feasibility study, (2) evaluation of sensing geometry 
and wedge design, (3) development of image reconstruction algo- 
rithm, and (4) flow tests of the imaging system. At present, we 
have completed the feasibility study and are in the process of eval- 
uating wedge design. 


34232 (DOE/ER/13641-5) Thinning and rupture of a thin 
liquid film on a heated surface: Annual technical progress re- 
port, November 1, 1991—October 31, 1992. Bankoff, S.G.; Davis, 
S.H. Northwestern Univ., Evanston, IL (United States). 5 Aug 1992. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-86ER13641. Order Number DE92019958. Source: 
OSTI; NTIS; GPO Dep. 

Results on the dynamics and stability of thin films are summa- 
rized on the following topics: forced dryout, film instabilities on a 
horizontal plane and on inclined planes, instrumentation, coating 
flows, and droplet spreading. (DLC) 


34233 
study of instabilities In buoy convection in porous 
media: Progress report, August 1991—April 1992. Georgiadis, 
J.G.; Behringer, R.; Johnson, G.A. Duke Univ., Durham, NC 
(United States). Apr 1992. 7p. Sponsored by USDOE, Washington 
DC (United States). DOE Contract FG05-90ER14141. Order Num- 
ber DE92040336. Source: OSTI; NTIS; GPO Dep. 

During the second year of support under the DOE grant, signifi- 
cant progress was made in two directions: (1) Visualization of 
structure and tow field in randomly packed beds via Magnetic Res- 
onance Imaging, and (2) Shadowgraphic visualization of natural 
convection in porous systems. This report describes the activities 
in detail, cite publications which resulted from this project, and 


(DOE/ER/14141-2) Analytical and experimental 
ancy-driven 
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conclude with plans for the last phase of the experimental investi- 
gation. 


34234 (ETDE-IT-92-67) Advanced heat transfer devices. 
Farello, G.E. ENEA, Casaccia (Italy). Centro Ricerche Energia. 
1991. 22p. (CONF-911213-26: American Society of Mechanical 
Engineers (ASME) annual winter meeting, Atlanta, GA (United 
States), 1-6 Dec 1991). Order Number DE93712102. Source: 
OSTI; NTIS (US Sales Only). 

Innovative heat transfer devices are requested for many applica- 
tions with the purpose to achive a substantial increase in the rate 
of heat flux and to reduce dimensions and costs. Some approach 
criteria to the design of enhanced heat exchangers is given, begin- 
ning with the presentation of innovative ideas for the geometry of 
the tubes surface. The method uses the motion itself to prevent the 
development of the thermal boundary layers and to increase the 
superficial turbolence. The paper do not pretend to be an organic 
and complete work; it looks only to start a new design method and 
promote researches and discussions. Preliminary results are pre- 
sented. 


34235 (ETDE-IT-92-68) Burnout In highly subcooled water 
flow bolling in small diameter tubes. Celata, G.P.; Cumo, M.; 
Mariani, A. ENEA, Casaccia (Italy). Centro Ricerche Energia. 1991. 
26p. (CONF-911107—80: 1991 winter meeting of the American Nu- 
clear Society (ANS), San Francisco, CA (United States), 10-15 Nov 
1991). Order Number DE93712104. Source: OSTI; NTIS (US 
Sales Only). 

The present work deals with the critical heat flux (CHF) in sub- 
cooled flow boiling in short tubes. The field of application is in the 
very high heat fluxes region (up to 60 MW/square meters) in the 
frame of the needs of fusion tech (heat removal from diver- 
tors) which calls for a knowledge of the heat transfer under very 
high heat loading conditions. The experimental work is carried out 
with water at pressures ranging from 0.1 to 2.5 MPa, water veloci- 
ties from 10 to 40 m/s, employing a stainless steel 2.5 mm i.d. 
tube. The heated length is 0.1 m and the wall thickness is 0.25 
mm. The effect on the heat transfer of thermofiuid-dynamics pa- 
rameters (velocity, subcooling, pressure) is presented together with 
a comparison of the experimental data with existing correlations 
and theoretical models. The main result achieved in the experiment 
is the possibility of reaching such high values of the CHF using 
water in subcooled now boiling inside smooth tubes. The parame- 
ters that seem to be determinant are the subcooling degree of the 
coolant and, even though with a less marked tendency, its velocity. 
Considering that other parameters, not investigated here such as 
the tube diameter, may have an influence on the CHF, it would 
seem also possible to come to a right compromise between high 
values of the CHF and pressure loss involved (high with high veloc- 
ity and small tube diameter) using this simple cooling technique. 


34236 (KAPL-4733) Adiabatic two-phase flow in a test sec 
tion with partial flow blockages. Symoion, P.D.; Moore, W.E.; 
Morris, W.O. Knolls Atomic Power Lab., Schenectady, NY (United 
States). Apr 1992. 47p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC12-76SN00052. (CONF-920804— 
23: American Society of Mechanical Engineers national heat 
transfer conference and exposition, San Diego, CA (United States), 
9-12 Aug 1992). Order Number DE92016360. Source: OSTI; NTIS; 
GPO Dep. 

An experiment has been performed to study vertical two-phase 
flow behavior in the vicinity of partial flow blockages, where com- 
plex phenomena such as phase separation, droplet entrainment 
and flow stratification are occurring. Freon-114 was used to simu- 
late a high pressure steam/water mixture to permit low pressure 
testing with full visual access. Detailed void fraction scans were 
taken with a gamma densitometer. Flowing quality was obtained 
from inlet temperatures and the known heat input. Data were taken 
over a mass flux of 75 to 600 Kg/M?-sec (55,000 to 440,000 
lom/Hr-ft?), and an inlet void fraction range of 4% to 60%, at a 
pressure of 0.275 MPa (40 — The objective of this work is to 
provide data for two-phase flow model assessment and code quali- 
fication. Comparisons of the test data with the TRACE and 
FLOW-3D codes were made, using constitutive models from the 
open literature. The flow blockages divert the mixed phases later- 
ally, and a liquid recirculation zone with some entrained bubbles is 
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produced downstream of the flow blockage. For higher inlet void 
fraction and low flow rates, the flow is more chaotic and at times 
exhibits oscillatory behavior. For higher flow rates increased phase 

jon occurs due to acceleration around the blockage. For ex- 
ample, at 60% inlet void fraction there is a liquid layer above the 
first flow blockage followed by a vapor pocket. Entrained liquid 
drops are present in this voided pocket, which fall downward, re- 
plenishing the liquid rich layer on top of the flow blockage. The 
vapor pocket becomes more pronounced and the liquid rich layer 
becomes more shallow at increased mass flow. 


(NAL-TM-642) Alr ejector experiments using the 
two-dimensional supersonic-cascade tunnel. 2nd Report.: Re- 
lationship between ejector performance and throat area ratio 
(I). Takamori, S. (National Aerospace Laboratory, Tokyo (Japan)); 
Sakaguchi, H. National Aerospace Lab., Chofu, Tokyo (Japan). 
Dec 1991. 32p. (in Japanese). Order Number DE93716248. 
Source: OSTI; NTIS. 

A two-dimensional cascade experiment requires air to be sucked 
to prevent air flow separation at the cascades. This paper de- 
scribes a straigth-tube type air ejector (subsonic) fabricated for use 
as an air sucking low-pressure source in a supersonic cascade tun- 
nel. Investigations were made on effects of the ratio of nozzle area 
to mixing tube throat area, AR, and the total primary folw pressure 
ratio, Po; /P,, on the relationship between the secondary folw rate, 
W2, and the secondary (suction) side pressure ratio,Po. /p,a. As a 
result, a relationship (secondary side folw rate characterisic) was 
obtained of the W2 using the AR as an index and the Po; /Pa as a 
parameter with the P2 /P,. Influences from the AR and the Po; /Pa 
were also identified. Discussions were also given on the air suck- 
ing conditions during transonic and supersonic cascade experiment 
for representative cascade shapes and conditions (stagger angles, 
pitch chord rations, flow-in Mach numbers), as well as the sec- 
ondary side flow rate characteristics of this ejector. A conclusion 
was drawn that this ejector can be used in experiment with a Mach 
number of less than 1.2. 3 refs., 11 figs., 2 tabs. 


34238 (NEI-DK-936) Optimization of heat exchanger 


networks. Knudsen, L. Technical Univ. of Denmark, Lyngby (Den- 
mark). Inst. of Mathematical and Operations Research. 1992 145p. 
(in Danish). Order Number DE93711061. Source: OSTI; NTIS. 
The project deals with the economic optimization of heat ex- 
changer networks. The Pinch method is explained in this respect. 
A measuring function based on a presented mathematical model is 
formulated and discussed. The function involves investments and 


operating costs in connection with the heating up and cooling of 
the processes which are not heat-exchanged to the desired final 
temperature. All restrictions were linear, thus Wolfe’s optimization 
was utilized. This involved quadratification of the non-linear mal- 
function at each iteration point. The most important data structures 
and procedures in the implementation of the Pascal programme 
are described. It was found that the Wolfe method algorithm can 
reasonably quickly determine optimal areas for a given network. A 
user-friendly decision-making support system, regarding matching 
between heating and cooling processes that can help the user in 
the placing of heat exchangers, is presented. The programme is 
unfortunately rather unstable in that it cannot optimize networks 
which can be separated into smaller newtworks. The measuring 
function's lack of consistency makes it impossible to say whether 
the found optimal point is the global optimum. There are also prob- 
lems regarding optimization of larger systems. The given numerical 
example was found to be a considerable improvement on the 
Pinch method network in relation to economy. (AB) (13 refs.). 


34239 (SAND-92-1745C) Summary on comparison of ra- 
diative heat transfer solutions for a specified problem. Tong, 
T.W. (Arizona State Univ., Tempe, AZ (United States). Dept. of Me- 
chanical and Aerospace Engineering); Skocypec, R.D. Sandia 
National Labs., Albuquerque, NM (United States). [1992]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-920804—22: American Society 
of Mechanical Engineers national heat transfer conference and ex- 
position, San Diego, CA (United States), 9-12 Aug 1992). Order 
Number DE92040098. Source: OSTI; NTIS; GPO Dep. 

To assess the current capability for solving non-gray, anisotropi- 
cally scattering multidimensional radiation problems, a specific 
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problem was formulated for several participating authors to solve. 
They each applied their own methods to solve the problem, which 
was relevant to the modeling of heat transfer in coal-fired furnaces. 
This paper is a summary of the comparison of the results. Areas 
where future modeling efforts should address are identified. 


34240 (SP-15) Special publication of National Aerospace 
Laboratory.: Proceedings of the 7th and 8th NAL workshop on 
‘investigation and control of boundary-layer transition’. Na- 
tional Aerospace Lab., Chofu, Tokyo (Japan). Sep 1991. 97p. (in 
Japanese). Order Number DE93716176. Source: OSTI; NTIS. 

The lectures are classified by theme into the following: receptivity 
and instability, three-dimensional boundary-layer transition, devel- 
opment of vortexes and turbulence structure, transition and control 
of turbulence, etc. In the study on receptivity and instability, analy- 
ses using nonlinear amplitude equations are made on receptivity of 
boundary layers, especially numerical simulations of conditions un- 
der which disturbances excite T-S waves, and interference of 
N-number instable modes. In the study of transition of three dimen- 
sional boundary layers, the experiment has been conducted to 
elucidate the turbulence transition process of a swept wing and a 
swept cylinder. In the study on the development of vortexes and 
turbulence structure, reported is the experiment on response to the 
sound of the high shear layer which is formed by exciting longitudi- 
nal vortex pair using blowout from the wall slit. In the study on 
transition and control of turbulence, made are investigations on the 
effect of triangle riblets on turbulent flow transition of boundary 
layers and the numerical simulation by the spectral method on con- 
vective secondary flows generated in the flow in the rectangular 
duct of which the bottom and the side walls are heated. 


34241 (SP-15, pp. 39-42) Three-dimensional boundary- 
layer transition on a swept wing. Kohama, Y. (Tohoku University, 
Sendai (Japan). Faculty of Engineering). National Aerospace Lab., 
Chofu, Tokyo (Japan). Sep 1992. (In Japanese). In Special publica- 
tion of National Aerospace Laboratory.: Proceedings of the 7th and 
8th NAL workshop on ‘investigation and control of boundary-layer 
transition’. 97p. Order Number DE93716176. Source: OSTI; NTIS. 

This paper describes the summary of turbulent flow transition in 
a boundary layer on the surface of a swept blade, and the result of 
an experiment thereon. A boundary layer that develops on a swept 
blade has an inflection point in the velocity component in 
quadrature-axis direction, whereas the boundary layer is assumed 
to cause an instability of the inflection point type, and the genera- 
tion of vortices rotating in an identical direction, having an angle of 
about 7 degrees to the main stream, has been ascertained. The 
stability calculation has derived a result that an unsteady turbu- 
lence turns unstable before a steady turbulence does, but no such 
an unsteady turbulence has been detected from experiments until 
1988. D.I.A. Poll has detected two kinds of unsteady variation with 
1 KHz and 17 KHz in an experiment using a swept circular column. 
High-frequency unsteady variation was detected in 1990 in a wind 
tunnel experiment using a swept blade model. As a result of mea- 
suring a three-dimensionally complex velocity field, it was found 
that a low-frequency unsteady turbulence emerges first from near 
the inflection point existing cyclically in the velocity distribution in 
the span direction. Then, as the transition becomes most active, a 
high-frequency unsteady turbulence emerges from near the inflec- 
tion point appearing cyclically in the velocity distribution in a 
direction perpendicular to the wall. 9 refs., 1 fig. 


34242 (SP-15, pp. 1-4) Instability of spatially periodic 
flows. Goto, K. (University of Osaka Prefecture, Osaka (Japan). 
College of Engineering). National Aerospace Lab., Chofu, Tokyo 
(Japan). Sep 1991. (In Japanese). In Special publication of Na- 
tional Aerospace Laboratory.: Proceedings of the 7th and 8th NAL 
workshop on ‘investigation and control of boundary-layer transition’. 
98p. Order Number DE93716176. Source: OSTI; NTIS. 
Theoretical approaches were made to the stability in zonal peri- 
odic flows, the safety in two-dimensional cellular flows, and a chaos 
state using numerical processes. Turbulences that grow because 
of an instability in a two-dimensional parallel periodic flow of non- 
compressive fluid in a zonal flow have a periodic structure in the 
flowing direction of the main flow, and the growth makes the flow to 
have a cellular structure. The size of a cellular flow and its degree 





of intensity are the most important problem in the stability of a peri- 
odic flow, but no practical results have been obtained in solving the 
problem. In the case where the interest precedes in transition of a 
two-dimensional flow into a flow having stability and a large scale 
structure, and local turbulent flows generated in a cell, the 

is set in a form starting from a simple two-dimensional cellular flow. 
A cellular flow which does not accompany a transition of the fluid 
into the entire space as in the boundary laminar flow is a kind of 
internal problem, and the interest gets focussed on the Lagrange’s 
chaos (a turbulence in flow line). Results of numerical calculations 
indicate a production of chaotic layers with finite thickness because 
of cell boundary instability, and a generation of three-dimensional 
network structure that connects the layers. 12 refs., 4 figs. 


34243 (SP-15, pp. 5-9) Coherent vortex structure in a two- 
dimensional excited jet. Makita, H. (Toyohashi Univ., Aichi 
(Japan)); Matsumoto, T.; Sassa, K. National Aerospace Lab., 
Chofu, Tokyo (Japan). Sep 1991. (In Japanese). In Special publica- 
tion of National Aerospace Laboratory.: Proceedings of the 7th and 
8th NAL workshop on ‘investigation and contro! of boundary-layer 
transition’. 97p. Order Number DE93716176. Source: OSTI; NTIS. 

Two kinds of vortex structure in a two-dimensional jet having a 
parabolic velocity distribution, i.e., the symmetrical and anti- 
symmetrical modes, were excited acoustically to investigate its 
effect on the characteristics of a coherent vortex structure in the jet 
and a transition process in the jet field. An X-type hot-wire flow 
meter using the conditional extraction method was used for the 
measurement. A vorticity contour map enabled a clear observation 
of vortex arrangement that is symmetrical in the symmetrical mode 
excitation and anti-symmetrical in the anti-symmetrical mode excita- 
tion. The anti-symmetrical arrangement has larger vortex scale and 
stronger structure than its . From the fact that the vortex 
structure with a symmetrical arrangement transfers to the anti- 
symmetrical arrangement in a non-linear interference region, it can 
be seen that the vortex structure with the anti-symmetrical arrange- 
ment is stabler. In both excitations, the convection velocity of the 
vortex structure with the anti-symmetrical arrangement is stabler. In 


both excitations, the convection velocity of the vortex structure is 
constant in a region in which definitely coherent vortex structure is 
observed, irrespective of the average local flow rate. Vortices in the 
symmetrical mode excitation moves faster than those in the anti- 
symmetrical mode. The vortex structure in the anti-symmetrical 
arrangement causes the jet to meander, widens rapidly the jet 
width, and transfers quickly into a turbulence. 11 refs., 4 figs. 


34244 (SP-15, pp. 15-18) Effects of sound on the artifi- 
clally generated longitudinal vortex pair in boundary layer. 
Kohama, Y. (Tohoku University, Sendai (Japan). Faculty of Engj- 
neering); Wang, T.; Fukunishi, Y. National Aerospace Lab., Chofu, 
Tokyo (Japan). Sep 1991. (In Japanese). In Special publication of 
National Aerospeace Laboratory.: Proceedings of the 7th and 8th 
NAL workshop on ‘inv: ion and control of boundary-layer tran- 
sition’. 97p. Order Number DE93716176. Source: OSTI; NTIS. 

Air was blown out from a longitudinal slit to generate longitudinal 
vortex pair in a boundary layer, whereas a secondary instability 
was artificially generated that is caused from the velocity distribu- 
tion of an inflection point type in an intermediate position in both 
vortices, to investigate effects of sound waves. In a visualization 
experiment using dry ice mist, a growth process of the longitudinal 
vortex pair was verified. As a result of frequency analysis of veloc- 
ity variation waveforms, a sharp peak is seen at 220 Hz, which 
explains that a velocity variation of a certain frequency has been 
generated because of the instability. In the relationship 
between frequencies in the speaker sound waves and the fre- 
quency at the maximum peak of the generated velocity variation, it 
was observed that a peak of the same sharp spectrum as that of 
the sound emerges in the frequencies of the velocity variation in 
the boundary layer. From the fact that the sound is accepted in the 
flow as a velocity variation, which grows as the secondary instabil- 
ity, it was revealed that the secondary unstable field is affected by 
the sound. In addition, a non-linear interference was also observed 
between frequencies spontaneously growing and the frequencies of 
the sound. 3 refs., 7 figs. 


34245 (SP-15, pp. 19-24) Consideration on boundary-layer 
receptivity. Nishioka, M. (University of Osaka Prefecture, Osaka 
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(Japan). College of Engineering). National Aerospace Lab., Chofu, 
Tokyo (Japan). Sep 1991. (In Japanese). In Special publication of 
National Aerospace Laboratory.: Proceedings of the 7th and 8th 
NAL workshop on ‘investigation and control of boundary-layer tran- 
sition’. 97p. Order Number DE93716176. Source: OSTI; NTIS. 

Numerical simulation and experiments were used to consider on 
receptivity of a boundary layer as to conditions of exciting the 
Tolimien-Schlichting (T-S) waves by external disturbances such as 
acoustic waves and turbulences in a main stream. Numerical solu- 
tions from the T-S equations explained that T-S waves are 
generated downstream of an external disturbance source, the rela- 
tionship between their amplitude and the spatial scale (meaning 
C(aqs)) is in near direct proportion, and when the C(ars) is zero, 
the amplitude is also zero with no whatever wave induced. The so- 
lutions verified the importance of the spatial scale. The Case-U (an 
unstable condition in which waves amplify) showed clearly excita- 
tion of T-S waves as a result of sound waves. According to the 
result of measuring amplitudes in different cross sections and 
phase distributions, a Stokes layer structure changes into a T-S 
wave structure in the Case-U. In the Case-S (a stable condition in 
which wave decays sharply), the T-S wave generation is not promi- 
nent. The important point is that the transformation pressure 
gradient on the walis due to the external disturbance needs to 
have a spatial scale that matches the wave length of the T-S wave 
excited (ATs). Where this transformation pressure gradient makes 
a vorticity turbulence with a scale of Ars the T-S waves are ex- 
cited. 8 refs., 6 figs. 


34246 (SP-15, pp. 25-30) Boundary layer transition in Cork 
olis force field. Masuda, S. (Keio University, Tokyo — 
Faculty of Science and Technology); Matsubara, M. 
Aerospace Lab., Chofu, Tokyo (Japan). Sep 1991. (In come 
In Special publication of National Aerospace Laboratory.: Proceed- 
ings of the 7th and 8th NAL workshop on ‘i igation and control 
of boundary-layer transition’. 97p. Order Number DE93716176. 
Source: OSTI; NTIS. 

This paper summarizes the matters that have been elucidated to 
date on turbulence transition in a boundary layer in a flat plate ro- 
tating at a constant angular velocity around an axis parallel to a 
leading edge. The transition in the case of positive rotation where 
Coriolis force acts upon a wall is characterized by generation and 
disintegration of vertical vortex of Taylor-Goertler type. The bound- 
ary layer transition in a positive rotation may be identified as a 
slow-moving transition as a result of spectral evolution as seen in a 
flow inherently unstable against micro-turbulence such as an inner 
cylinder rotation Couette flow or free shear flow. On the other 
hand, the transition in the case of negative rotation where Coriolis 
force acts upon in a direction departing from the wall shows turbu- 
lent spots similar to those seen in the transition of a static 
boundary layer. The transition in negative rotation is recognized 
commonly to flows inherently stable against micro-turbulence such 
as an outer cylinder rotation Couette flow and an axis-symmetrical 
Poiseuille flow, which can be classified as a suddenly changing 
transition accompanying intermittency. Differences because of the 
acting direction of Coriolis force should relate closely with the verti- 
cal vortex generation based on the non-uniformity of velocity span 
directions. 6 refs., 9 figs. 


34247 (SP-15, pp. 31-33) Laminar-turbulent transition of a 
layer by disturbances in the main stream. Owa, Y. 
(Kinki University, Osaka (Japan). Faculty of Engineering); Sakao, 
F.; Matsuoka, Y. National Aerospace Lab., Chofu, Tokyo (Japan). 
Sep 1991. (In Japanese). In Special publication of National 
Aerospace Laboratory.: Proceedings of the 7th and 8th NAL work- 
shop on ‘investigation and control of boundary-layer transition’. 
97p. Order Number DE93716176. Source: OSTI; NTIS. 

This paper describes the summary of results of experiments on 
boundary layer transition because of disturbances in the main 
stream. A flat plate was placed at an outlet of the wind tunnel in 
parallel with the flow, and a circular column was connected to the 
trailing edge of the plate to be used as a two-dimensional convex 
wall. To generate turbulent flows in the main stream, a round rod 
or a two-dimensional symmetrical wing rotatingly vibrating was 
placed in the vicinity of the flat plate. In the case of using the 
round rod, when the distance from the flat plate is set suitably, the 
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boundary layer remains laminar for the most of the time, and turns 
turbulent occasionally, with the separation point moving largely 
back and forth. In a velocity varying wave form, a spike-like 
change appears first at the point where the end of the velocity vari- 
ation in the following wake caused by the rod reaches the 
boundary layer. It is thought that the turbulence in the following 
wake with the rod is the source to shake the boundary layer. Ac- 
cording to analysis on turbulence intensity, the strong turbulence in 
the separation flow due to the wing rotation increases its width with 
its intensity decayed as the flow flows downward. When the influ- 
ence reaches the boundary layer, the turbulence grows suddenly 
reaching its maximum in the boundary layer and extending down- 
stream. It is believed that the boundary layer transits at this point 
because of the external disturbance. 5 refs., 2 figs. 


34248 (SP-15, pp. 35-37) Three-dimensional boundary- 
layer transition on a swept cylinder. Takagi, S. (National 
Aerospace Laboratory, Tokyo (Japan)). National Aerospace Lab., 
Chofu, Tokyo (Japan). Sep 1991. (In Japanese). In Special publica- 
tion of National Aerospace Laboratory.: Proceedings of the 7th and 
8th NAL workshop on ‘investigation and control of boundary-layer 
transition’. 97p. Order Number DE93716176. Source: OSTI; NTIS. 

This paper reports results of a wind tunnel experiment on three- 
dimensional boundary-layer transition along a swept cylinder with a 
diameter of 500 mm. The experiment was begun upon confirming 
that no separation occurs at the tip of upper stream in a model and 
checking longitudinal vortices with the surface oil-flow method. As 
a result of analyzing the growth process and spectra of velocity 
variation that amplifies in the boundary layer, two kinds of charac- 
teristic velocity variation were detected. A variation with a cycle of 
2 mS to 4 mS (primary progressive wave) grows first, then a high- 
frequency component superposed with the above cycle variation 
(secondary progressive wave) appears. In both primary and 
secondary progressive waves, the frequency increases with an in- 
creasing flow velocity, with the boundary layer increasing its 
thickness in the down stream direction, and the frequency decreas- 
ing. As soon as the secondary progressive wave appears, the 
boundary-layer transition turns turbulent at a stroke in the final 
stage. The primary progressive wave is assumed basing on the in- 
stability of T-S wvae forms, and on the other hand, the secondary 
progressive wave is assumed attributable to the instability of a 
transition point type in the average flow velocity distribution dis- 
torted by the longitudinal vortex. 9 refs., 2 figs. 


34249 (SP-15, pp. 43-47) Boundary-layer control on a 
freely falling sphere. ikushima, Y. (The University of Electro- 
Communications, Tokyo (Japan)); Oji, M. National Aerospace Lab., 
Chofu, Tokyo (Japan). Sep 1991. (in Japanese). In Special publica- 
tion of National Aerospace Laboratory.: Proceedings of the 7th and 
8th NAL workshop on ‘investigation and control of boundary-layer 
transition’. 97p. Order Number DE93716176. Source: OSTI; NTIS. 

Measurements were made of surface pressure distribution and 
acceleration on a freely falling sphere to investigate the effect of 
surface roughness. The test sphere is of 100 mm in outer diame- 
ter, and equipped with built-in measuring and processing systems. 
The trip ring is a metal wire with a diameter of 1 mm, which was 
varied in the angle in a range of 6, = 25° to 85° from the tip of the 
falling sphere. Since the test sphere has only one pressure sensor, 
the initial anles of the pressure holes in the sphere were varied 
from 0° to 150° to investigate the angle dependence of the surface 
pressure. At a ring angle of 6, = 25°, the time-based change in the 
pressure distribution and the drag coefficient showed the same re- 
sult as in a smooth sphere at Re< 10°. On the other hand, at a 
ring angle of 6, = 55°, the influence of the trip ring is remarkable, 
with the pressure changing abruptly before and after 6, . The pres- 
sure distribution showed the same result as in a smooth sphere up 
to a fall time, t = 0.5 to 0.7 S, with the pressure decreasing when 
exceeding 0.8 S. This is thought because the boundary layer tran- 
sits from a laminar flow to a turbulent flow at t = 0.7 S to 0.8 S 
under a condition of Re = 5x 10*. 9 refs., 9 figs. 


34250 (SP-15, pp. 49-51) Numerical simulalton of thermal 
convection in a rectangular duct flow heated from Its bottom. 
Yamamoto, K. (National Aerospace Laboratory, Tokyo (Japan)); 
Hosokawa, |.; Tanaka, Y. National Aerospace Lab., Chofu, Tokyo 
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(Japan). Sep 1991. (in Japanese). In Special publication of Na- 
tional Aerospace Laboratory.: Proceedings of the 7th and 8th NAL 
workshop on ‘investigation and control of boundary-layer transition’. 


' 97p. Order Number DE93716176. Source: OSTI; NTIS. 


This paper reports a numerical simulation on processes of gen- 
erating secondary flow because of convection in a rectangluar duct 
flow, as well as fundamental requirements in controlling the sec- 
ondary flow generation using temperature conditions in duct side 
walls and flow parameters. The simulation used the Fourier spec- 
tral method for the duct flow. When the average temperature on 
the duct side walls differs from the average fluid temperature, sta- 
ble and steady convection roll is henerated, and what determines 
its rotating direction is a natural convection in the vicinity of the 
side walls. When the average temperature on the duct side walls is 
equivalent to the average fluid temperature, the rotating direction in 
the generated convection is dependent on the initial flow condi- 
tions. In this case, the roll stability depends on the reynolds 
number, whereas, with the Reynolds number 500 and 220, the 
non-steadiness of the convection roll is small, but increases with 
90 and 50. When a time average is taken on the flow, the average 
of the secondary flow perpendicular to the flow is zero in a wide 
range on the duct center, which realizes a flow constant in the av- 
erage fluid temperature. Realizing such a flow requires importantly 
the CVD to apply the simulation practically. 4 refs., 3 figs. 


34251 (SP-15, pp. 53-56) Streamwise vortices and distor- 
tion of velocity distribution in parallel flows. Ito, N. (National 
Aerospace Laboratory, Tokyo (Japan)). National Aerospace Lab., 
Chofu, Tokyo (Japan). Sep 1991. (In Japanese). In Special publica- 
tion of National Aerospace Laboratory.: Proceedings of the 7th and 
8th NAL workshop on ‘investigation and control of boundary-layer 
transition’. 97p. Order Number DE93716176. Source: OSTI; NTIS. 

This paper describes an analysis on a turbulence which does not 
depend on the “x” axis in the main stream direction in a flow be- 
tween two parallel plates, including the viscosity item. The paper 
also describes qualitative and quantitative items of information on 
flow velocity distribution transformation induced by the vertical vor- 
tices. When a. streamwise vortex is expressed by a single wave 
sinusoidal relative to the lateral axial direction “y’, changes in the 
velocity component U in the main stream direction have consider- 
ably steep parts locally, signifying that the Fourier harmonics 
relative to “y” and “z” are excited strongly. When a steady stream- 
wise vortex exists in a flow field, an inflection point type velocity 
distribution appears in part of the flow causing an unstable phe- 
nomenon. This fact was recognized by hypothesizing a simplest 
shape in the flow field and the streamwise vortex, and the lower 
limit for streamwise vortex intensity to generate the inflection point 
was calculated. The critical point appears at 6 = 0.6. For example, 
if the Reynolds number is 5000, the critical intensity is reached at 
a value of the streamwise vortex amplitude B of about 1%, and at 
a value of the maximumwmax in the “z” direction velocity of as very 
small as 0.15%. 1 ref., 4 figs. 


34252 (SP-15, pp. 57-61) Turbulent secondary flow as a 
coherent structure of turbulent shear flows. Tatsumi, T. (Kyoto 
Institute of Technology, Kyoto (Japan)); Yoshimura, T. National 
Aerospace Lab., Chofu, Tokyo (Japan). Sep 1991. (In Japanese). 
In Special publication of National Aerospace Laboratory.: Proceed- 
ings of the 7th and 8th NAL workshop on ‘investigation and control! 
of boundary-layer transition’. 97p. Order Number DE93716176. 
Source: OSTI; NTIS. 

Considerations were given on primary laminar flow and turbulent 
secondary flow in a rectangular duct. The turbulent secondary flow 
in a duct with a rectangular cross section is the only typical exam- 
ple of an orderly structure of the turbulent flow. A theoretical 
handling of this secondary flow could analyze the stable character- 
istics of the primary laminar flow in the duct, and then explain the 
secondary flow as a result of turbulent growth of the unstable pri- 
mary flow. No studies have been made on a laminar flow of which 
velocity distribution changes into two directions as in a flow in the 
duct with a rectangular cross section. Therefore, a formulation was 
performed for the stability theory on this kind of laminar flow. The 
velocity distribution and the turbulent velocity of the laminar flow 
were substituted into a turbulent equation, and the induced deter- 
minant equation was analyzed. Successively, the turbulent 





secondary flow was analyzed as to non-linear amplification of the 
turbulence and its equilibrium. As a result of energy exchanges 
due to to non-linear mutual actions among the Fourier components 
as the turbulence grows, a certain equilibrium state may be antici- 
pated. A longitudinal vortex structure expressed by n = 0 should 
have given the turbulent secondary flow at this time in the cross 
section. 9 refs., 3 figs. 


34253 (SP-15, pp. 67-71) Development of wall turbulence 
structure. Asai, M. (University of Osaka Prefecture, Osaka 
(Japan). College of Engineering). National Aerospace Lab., Chofu, 
Tokyo (Japan). Sep 1991. (In Japanese). In Special publication of 
National Aerospace Laboratory.: Proceedings of the 7th and 8th 
NAL workshop on ‘investigation and control of boundary-layer tran- 
sition’. 97p. Order Number DE93716176. Source: OSTI; NTIS. 
This paper describes the growth process of a turbulence struc- 
ture in a boundary-layer transition with a subcritical Reynolds 
number, and the influence of a riblet wall on its growth. The experi- 
ment was performed in a boundary layer on a flat plate with a 
length of 600 mm placed in a uniform air flow of U.. = 4 ms. Hair- 
pin eddy turbulence was excited by radiating a sound wave of 50 
Hz to produce small breakaway bubbles periodically. When suffi- 
ciently strong hairpin eddy turbulencee was excited, the flow enters 
a transition orbit to a turbulence starting at about 140 mm from the 
leading edge. The eddy structure is a longitudinal vortex pair, 
which upon riding on the transition orbit increases slowly the span 
directional scale. The vortex structure leaves the laminar flow curve 
starting at the vicinity of the transition point Rx = 3.9x 10‘, starts 
approaching the turbulence curve starting at the vicinity of Rx = 
8.9x 10%. If a riblet is used,the in an effective value of the “u” fluc- 
tuation is suppressed, and the value stays smaller than that for a 
smooth face. A verification was made that the “w’ fluctuation near 
the wall also weakens by about 5% to 10%, and it was 
that a fluid movement of the span direction due to a longitudinal 
vortex grown near the wall is suppressed by the riblet. 13 refs., 5 
figs. 


34254 (SP-15, pp. 73-75) Mechanism of the mode selec- 
tion in bifurcations. Mizushima, J. (Wakayama University, 
Wakayama (Japan)). National Aerospace Lab., Chofu, Tokyo 
(Japan). Sep 1991. (in Japanese). In Special publication of Na- 
tional Aerospace Laboratory.: Proceedings of the 7th and 8th NAL 
workshop on ‘investigation and control of boundary-layer transition’. 
97p. Order Number DE93716176. Source: OSTI; NTIS. 

An investigation was made to elucidate the mode selection 
mechanism in bifurcations by inducing amplitude equations. Recent 
studies have revealed that non-linear resonance ai modes 
plays an important role in turbulence development if the standing 
wave is unstable. Dangeimayr has induced two mode amplitude 
equations to perform general n:m resonant interaction using a the- 
ory of the normal form, and derived a branching diagram. When 
the equations are numerically simulated using suitable parameters 
and under the initial condition, the maximum amplification mode 
only was amplified in the case of a non-resonance, with all other 
modes decayed. With a 1:2 resonance only, the growing mode has 
shifted to higher frequency side. Further, if all of n:m resonance 
occur, the growing mode has shifted to lower frequency side. In ei- 
ther case, one mode has grown selectively with time. It was found 
that when all the modes resonate, the amplification growth shows 
a chaotic behavior. 5 refs., 3 figs. 


34255 (SP-15, pp. 77-79) Influence of density gradient on 
turbulent structure in the 2D shear flow. Nottmeyer, K. (Techni- 
sche University Berlin, Berlin (Germany)). National Aerospace Lab., 
Chofu, Tokyo (Japan). Sep 1991. (In Japanese). In Special publica- 
tion of National Aerospace Laboratory.: Proceedings of the 7th and 
8th NAL workshop on ‘investigation and control of boundary-layer 
transition’. 97p. Order Number DE93716176. Source: OSTI; NTIS, 
This paper describes an experiment of measuring density distri- 
bution influences on mixed turbulences with different gaseous 
bodies, as well as measuring simultaneously velocity and tempera- 
ture utilizing the thermochromism. Combining He with air or 
with air, with the reynolds numbers selected at 3x 105 and 3x 1 
respectively, the velocity (u and v) and the density 
were measured using two hot-wire probes. The mixture-phase 
spreading velocities and the component sizes were affected by 


42 ENGINEERING 
4204 Heat Transfer and Fluid Flow 


whether the temperature gradients are identical in the mixtures. 
The same phenomenon appeared also in turbulence stresses and 
diffusion. An experimental expression was introduced which gives 
dependence of the mixed layer spreading velocity on the density. 
On the other hand, mixed layers were fabricated with cobalt 
chloride/sodium chlorite aqueous solutions having different temper- 
atures in a circulating waterway to measure LDV for the velocity 
and light intensity, one of te LDVs, for the temperature change us- 
ing a photodiode. These aqueous solutions change colors and 
transparency depending on temperatures. The temperature 
distribution had a plateau on the center, and a peak of variation in- 
tensity shifted to the negative side of “y". These phenomena are 
identical with those in conventional experiments, and suggest an 
effect of the orderly structure. 2 refs., 3 figs. 


34256 (SP-15, pp. 81-84) Drag reduction mechanism and 
coherent structure in near wall turbulence with riblets. Onazi, 
H. (Tokuyama College of Technology, Yamaguchi (Japan)). Na- 
tional Aerospace Lab., Chofu, Tokyo (Japan). Sep 1991. (in 
Japanese). in Special publication of National Aerospace 
Laboratory.: Proceedings of the 7th and 8th NAL workshop on ‘in- 
vestigation and control of boundary-layer transition’. 97p. Order 
Number DE93716176. Source: OSTI; NTIS. 

Average flow velocity distribution on a riblet wall was measured 
and its drag reduction mechanism was considered using visualized 
images of the structure. The experiment used an acrylic open 
channel, in which riblet walls were laid over a length of seven me- 
ters. The smooth surface and riblet sheets were laid for three types 
of the structure, whereas the average velocity distribution was 
measured using a laser velocimeter and eight cross sections of 
each structure were visualized. Longitudinal vortex pairs with a lat- 
eral scale smaller than their summit intervals were formed in a 
number of 1:1 in the vicinity of poles of the summits of the ribiets. 
These vortex pairs have such a cross section shape as a cowl 
covering the summit. These cowl-like vortex pairs move only up to 
the next summit in a lateral direction, but do not receive such re- 
striction for a movement in the direction perpendicular to the wall. 
A structurizing character exists in a viscous bottom layer in the ri- 
blets. When a sweep-type fluid movement reaches the ribiet wall, a 
lateral flow component is formed near the wall. A riblet is believed 
to have an effect to weaken this flow component. 3 refs., 7 figs. 


34257 (SP-15, pp. 85-87) New for predicting 
crossflow instability. Kohama, Y. (Tohoku University, Sendai 
(Japan). Faculty of Engineering). National Aerospace Lab., Chofu, 
Tokyo (Japan). Sep 1991. (In Japanese). In Speical publication of 
National Aerospace Laboratory.: Proceedings of the 7th and 8th 
NAL workshop on ‘investigation and control of boundary-layer tran- 
sition’. 97p. Order Number DE93716176. Source: OSTI; NTIS. 

Comparisons and investigations were given on whether it is pos- 
sible to define using integrated crossflow parameters the 
boundary-layer instability in a concave wall, a rotating disk, and a 
titted round column, which are thought to present different instabil- 
ity fields. Attempts were made to predict the cross flow instability 
fields from a standpoint of centrifugal instability. A concave wall is 
a flow field governed by centrifugal instability, and a tilted round 
column is that governed by crossflow instability. It is believed that 
the concave wall becomes unstable because the direction of a 
centrifugal force generated from the flow line being bent acts in a 
direction perpendicular to the wall and that decreases the velocity 
in boundary layers, generating longitudinal vortices. The bend in 
the flow line is parallel with the wall, and so is the centrifugal force 
acting on the wall. This centrifugal force creates an imbalance that 
the closer to the bottom of the boundary layers the lower the pres- 
sure becomes in the boundary-layer bottom than in the main flow, 
the imbalance being equivalent to that on the concave wall. Appii- 
cation of the newly defined crossflow parameter to the tilted round 
column results in a parameter close to the average value for the 
case on the concave surface, and enables describing the crossflow 
instability. 7refs., 3 figs. 


34258 (SP-15, pp. 89-91) Experiments on swept-wing 
boundary-layer transition. Takagi, S. (National Aerospace Labo- 
ratory, Tokyo (Japan)); Saric, W. National Aerospace Lab., Chofu, 
Tokyo (Japan). Sep 1991. (in Japanese). In Speical publication of 
National Aerospace Laboratory.: Proceedings of the 7th and 8th 
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NAL workshop on ‘investigation and contro! of boundary-layer tran- 
sition’. 97p. Order Number DE93716176. Source: OSTI; NTIS. 

Experiments were carried out on three-dimensional boundary- 
layer transition that develops on swept wings. A flow was 
visualized using the naphthalene method, with the transition point 
used as a turbulence wedge generating point. While the transition 
Reynokis number depends on the RC, it increased by 10% to 20% 
on a smooth face. The longitudinal vortex generating location was 
fixed spatially with very good reproducibility. Regions with slow ve- 
locity nded with regions with fast sublimation in the outer 
layer 0.5 mm away from the surface. Intervals of the regions with 
slow velocity agreed well with the intervals of the longitudinal vor- 
tices shown in photographs of the visualized flow. The longitudinal 
vortices appeared before primary unstable waves. The Reynolds 
number based on a roughness of 9(mw) m was about 14, while the 
transition Reynolds number in the three-dimensional boundary later 
was decreased by about 10%. A flow was visualized by naphtha- 
lene to investigate effects of sound waves which synchronize with 
primary and secondary unstable waves by observing the naphtha- 
lene marks. As a result, no movements were observed in the 
longitudinal vortex generating locations, the intervals and the tran- 
sition point regardiess of presence of sound waves. 13 refs. 


34259 (SP-16, pp. 1-8) LES turbulence modeling using 
DNS data base. Horiuchi, K. (The University of Tokyo, Tokyo 
(Japan). Institute of Industrial Science). National Aerospace Lab., 
Chofu, Tokyo (Japan). Dec 1991. (In Japanese). In Special publica- 
tion of National Aerospace Laboratory.: Proceedings of the 9th 
NAL symposium on aircraft computatioin aerodynamics. 354p. Or- 
der Number DE93716195. Source: OSTI; NTIS. 

The large eddy simulation (LES) method using the Smagorinsky 
model has been frequently used for the numerical simulation of 
turbulent flow. As for the LES, the model must be prepared by re- 
lating the subgride scale (SGS) correlation to the grid scale (GS) 
variables through the coarse viewing. This paper verified the LES 
model by using data base which was prepared with the DNS (di- 
rect numerical simulation) of channel flow which had the average 
pressure slope between parallel boards. The following facts were 
shown as a result: the correlation between the both is small at the 
level of Reynolds stress model; the reason is that the value of 
eddy viscosity coefficient becomes too large unless the optimized 
modification of Smagorinsky constant is made corresponding to the 
fiow configuration and the attenuation function is introduced near 
the wall; and the value is improved by suitably selecting the energy 
scale in the SGS eddy viscosity coefficient. 33 refs., 7 figs. 


34260 (SP-16, pp. 9-14) Simple grid generation technique 
for hypersonic flow around complex configuration. Takakura, 
Y. (Fujitsu Limited, Tokyo (Japan)); Ogawa, S. National Aerospace 
Lab., Chofu, Tokyo (Japan). Dec 1991. (in Japanese). in Special 
publication of National Aerospace Laboratory.: Proceedings of the 
9th NAL symposium on aircraft computational aerodynamics. 
354p. Order Number DE93716195. Source: OSTI; NTIS. 

As for the numerical calculation of hypersonic external flow, the 
grid generation technique which makes the grid fit a complex inner- 
surface-boundary with concavity and convexity orthogonally and 
also fit an outer-surface boundary which locates a little outside of 
segment shock wave was proposed. The method using the partial 
differential equation of hyperbolic type is usually known but this 
method has any inconvenience such as the necessity to previously 
give the volume of each cell and the nonadaptability to the external 
boundary. Therefore, the hyperbolic grid generation method was 
improved by the geometrical consideration and the technique was 
converted to the algebraical method by adopting the positive solu- 
tion method. In order to form the next r "+1 of the (k+1)th surface 
from the known r * of the (k)th surface, (where, r is a position vec- 
tor of internal and external surfaces) the increment structure was 
expressed by the mixed function of horizontal structure vector of 
curved surface orientation and the target vector of vertical structure 
which orients toward the designated point on the external bound- 
ary. It was confirmed that the good grids could be formed by this 
approach through applying this method to two hypersonic air- 
planes. 7 refs., 10 figs. 


34261 (SP—16, pp. 15-19) Computation of Internal flows us- 
ing unstructured triangular meshes. Fukuda, H. (Mitsubishi 
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Heavy Industries, Ltd., Tokyo (Japan)); Yamamoto, K. National 
Aerospace Lab., Chofu, Tokyo (Japan). Dec 1991. (in Japanese). In 
Special publication of National Aerospace Laboratory.: Proceedings 
of the 9th NAL symposium on aircraft computation aerodynamics. 
354p. Order Number DE93716195. Source: OSTI; NTIS. 

Numerical methods using unstructured meshes represented by 
the finite element method are beneficial for the analysis of internal 
flows on some cases when multiple bodies of complex configura- 
tion appear, but have the drawback which causes a numerical 
instability in the computation of high Mach number flows with 
shock waves, etc. In recent years, several researchers have devel- 
oped solution algorithms using the unstructured meshes for high 
Mach number flows by introducing the upwind techniques which 
are well developed for the finite difference method. They have pro- 
posed the several methods to specify the distribution of variables 
in control volumes to construct higher order upwind schemes. How- 
ever, these methods seem not to be well established especially for 
the cell centered approach. In this paper, a procedure to construct 
higher order upwind schemes was examined and the Van Leer's 
flux limiter was applied to the method. This computation method 
was applied to high Mach number flows with shock waves to verify 
the validity. 6 refs., 7 figs. 


34262 (SP-16, pp. 21-26) Numerical computations using 
multi-domain technique. Ogawa, S. (National Aerospace Labora- 
tory, Tokyo (Japan)); Wada, Y.; Ishiguro, T.; Takakura, Y. National 
Aerospace Lab., Chofu, Tokyo (Japan). Dec 1991. (In Japanese). In 
Special publication of National Aerospace Laboratory.: Proceedings 
of the 9th NAL symposium on aircraft computational aerodynamics. 
354p. Order Number DE93716195. Source: OSTI; NTIS. 

When fliowfields around the combined configurations are ana- 
lyzed, it is very difficult to cover a multiply connected area with a 
single grid. This paper reported some computation examples with 
the method to seek the solution in the whole area (multi-domain 
technique) by providing several computational grids in the computa- 
tional domain and by interpolating solutions each other. The space 
is covered by several computational grids overlapped with each 
other and variables on a grid boundary is replaced by variables on 
another grid with the time elapse, but in this case, the sufficiently 
smooth solution can be obtained by using the TVD scheme based 
on the upwind finite difference method without considering the rela- 
tion between the flow and the boundary. The validity of this method 
was shown by performing the numerical calculations in the hyper- 
sonic area for the NASA space shuttle/external tank/rocket booster 
and the NASDA HOPE/H2 rocket/rocket boosters. 7 refs., 10 figs. 


34263 (SP-16, pp. 27-32) Numerical simulations of 

sonic rarefied transition-regime flows.: DSMC method and 
navier-stokes computation. Shimada, T. (Nissan Motor Co. Ltd., 
Tokyo (Japan)); Wada, Y.; Koura, K. National Aerospace Lab., 
Chofu, Tokyo (Japan). Dec 1991. (In Japanese). In Special publica- 
tion of National Aerospace Laboratory.: Proceedings of the 9th 
NAL symposium on aircraft computational aerodynamics. 354p. 
Order Number DE93716195. Source: OSTI; NTIS. 

The airframe flying in upper air such as space shuttle flies in ar- 
eas from free molecular flow to continuous flow depending on the 
altitude. Many kinds of approach and their improved ones have 
been studied for the numerical simulation of such rarefied transition- 
regime flows, and this paper analyzed and compared each other 
for hypersonic rarefied monoatomic gas flows in the transition 
regime around a finite-length parallel flat plate and a circular cylin- 
der with the DSMC (direct-simulation Monte Carlo) method and the 
Navier-Stokes (NS) equation (a slip boundary condition/adhesion 
condition), and the applicability of DSMC method at the low Kn, 
(Knudsen number) and the applicability of NS numerical analysis at 
the high K, were studied. It was concluded that the DSMC method 
was sufficiently applicable to a fully continuum flow regime and the 
Navier-Stokes equation was applicable to the transition flow regime 
by using the slip wall boundary condition. 6 refs., 10 figs., 1 tab. 


34264 (SP-16, pp. 33-35) Monte Carlo simulation of normal 
shock wave. |.: Lennard-Jones potential. Matsumoto, H. (Na- 
tional Aerospace Laboratory, Tokyo (Japan)); Koura, K. National 
Aerospace Lab., Chofu, Tokyo (Japan). Dec 1991. (In Japanese). In 
Special publication of National Aerospace Laboratory.: Proceedings 





of the 9th NAL symposium on aircraft computational aerodynamics. 
354p. Order Number DE93716195. Source: OSTI; NTIS. 
As a part of arrangement of the rarefied gas numerical wind tun- 
nel, a research is advanced in which a realistic intermolecular 
jal considering the intermolecular attracting force is intro- 
duced into the null-collision direct simulation Monte Carlo method. 
A Monte Carlo simulation was carried out for the velocity distribu- 
tion functions (VDFs) in an argon normal shock wave of upwind 
Mach number of 7.18 and temperature of 16K by using Lennard- 
Jones (LJ) potential and compared with the experimental results. In 
addition, this simulation results were compared with the calculation 
results when Maxwell molecule (Mx molecule) and Maitland-Smith 
(MS) potential were used to study the effect of the potential differ- 
ence on the VDFs. VDFs of LJ potential and Mx molecule are 
similar to each other and argon at low temperature is thought to be 
able to approximate with Mx molecule. In the case of MS potential, 
some problems remained because the relaxation progressed 
rapidly. 5 refs., 5 figs. 


34265 (SP-16, pp. 37-40) Rarefied gas numerical wind tun- 
nel Vil. OREX. Koura, K. (National Aerospace Laboratory, Tokyo 
(Japan)). National Aerospace Lab., Chofu, Tokyo (Japan). Dec 
1991. (In Japanese). In Special publication of National Aerospace 
Laboratory.: Proceedings of the 9th NAL symposium on aircraft 
computational aerodynamics. 354p. Order Number DE93716195. 
Source: OSTI; NTIS. 

The development and arrangement of [rarefied gas numerical 
wind tunnel (RGNWT)] are carried out to search for aerodynamic 
characteristics when an airframe in upper atmosphere flies in rar- 
efied air. This is done on the bases of null-collision (NC) direct 
simulation Monte Carlo (DS-MC) method and this paper reported 
some findings as to the aerodynamic characteristics by simulating 
the 3 dimensional rarefied gas flow around the orbital re-entry ex- 
perimental vehicle (OREX) with this method. The following contents 
were found under the assumed experimental conditions: the distur- 
bance area before the body decreases and the density near the 
front stagnation point becomes 100 times larger than that of uni- 


form value along with the decrease of Knudsen number (Kn...) in a 
uniform flow when the diameter of OREX is used as the standard: 
there is a high temperature area in the back wash of the body 
which is higher by several tens times: the resistance coefficient de- 


creases with the decrease of K,..: and the non-dimensional 
pressure on the surface of OREX (uniform flow is standard) 
depends hardly on Kn... but the non-dimensional heat transfer de- 
creases considerably with the decrease of K,... 3 refs., 8 figs. 


34266 (SP-16, pp. 59-63) Development of a boundary ele- 
ment method program for numerical of supersonic 

flow. Maruyama, Y. (Okayama University of Science, 
Okayama (Japan)); Sawada, T. National Aerospace Lab., Chofu, 
Tokyo (Japan). Dec 1991. (in Japanese). In Special publication of 
National Aerospace Laboratory.: Proceedings of the 9th NAL sym- 
posium on aircraft computational aerodynamics. 354p. Order 
Number DE93716195. Source: OSTI; NTIS. 

It is necessary and essential to grasp the unsteady flow to know 
the aerodynamic and flutter characteristics of an aeroplane, but 
when these problems are addressed by using a difference method, 
there are drawbacks requiring vast time and money other than the 
difficult 3 dimensional grid generation. The panel method is a sim- 
ple one assuming the linear approximation, of which the panel 
method of the boundary element type (boundary element method) 
is superior to others as to the generality and the simplicity. Since a 
numerical analysis program of supersonic unsteady flow based on 
this boundary element method was developed, this paper reported 
the outline. The formulation was based on the Morino’s method 
and the scattering approach to make that applicable to flow around 
arbitrary configurations. As an example, the flows around oscillat- 


ing cones (Mach number of 23) were calculated to obtain the 
solution showing the pressure distribution when the vertex or the 
center ot bottom surface was oscillated. In addition, these results 
were consistent with the steady flow calculation. 9 refs., 6 figs. 

34267 (SP-16, pp. 65-70) Numerical calculations of 
flows around oscillating airfoll. Aso, S. (Kyushu Uni- 
versity, Fukuoka (Japan). Faculty of Engineering); Sakamoto, A.; 
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Kanehira, N. National Aerospace Lab., Chofu, Tokyo (Japan). Dec 
1991. (In Japanese). In Special publication of National Aerospace 
Laboratory.: Proceedings of the 9th NAL symposium on aircraft 
computational aerodynamics. 354p. Order Number DE93716195. 
Source: OSTI; NTIS. 

There is the so-called dynamic stall (DS) phenomenon where the 
lift, resistance and moment of an airfoil oscillating at the maximum 
attack angle exceeding the static stall attack angle in pitching up 
and pitching down processes show the perfect different behaviors 
at the increase of attack angle and the decrease of the angle. Two 
dimensional incompressible Navier-Stokes equations were con- 
verted to the difference equations as to the pressure and velocity 
and the separated flows around oscillating airfoil with low Reynokis 
number and with high Reynolds number were simulated by the di- 
rect calculation. The numerical calculation results of flows around a 
two dimensional airfoil which was stationary in a uniform flow 
(Re=300, attack angles of 14, 16 and 20 degree) agreed well with 
visualized experiments carried out by using Al powder method. 
Katman vortex series were found from the airfoil upper surface and 
the tailing edge. Separated flows around the airfoil oscillating in 
pitching direction agreed also well with the experiments and more- 
over the DS phenomenon where the lift and moment showed the 
hysteresis could be grasped qualitatively. 8 refs., 6 figs. 


34268 (SP—16, pp. 71-76) Numerical simulation of 
large scale flow around oscillating airfoll. |sogai, K. 
(National Aerospace Laboratory, Tokyo (Japan)). National 
Aerospace Lab., Chofu, Tokyo (Japan). Dec 1991. (in Japanese). In 
Special publication of National Aerospace Laboratory.: Proceedings 
of the 9th NAL symposium on aircraft computational aerodynamics. 
354p. Order Number DE93716195. Source: OSTI; NTIS. 
Although the unsteady dynamic stall (DS) of airfoil is one of the 
most difficult problems to predict theoretically because this is 
accompanied by a large scale separated flow, the satisfactory nu- 
merical simulation is not yet established. The time averaged 
Navier-Stokes equations were used in this paper as 
the dominant equations, and a TVD(Total Variation Diminishing) 
scheme and the Baldwin and Lomax algebraic turbulence model 
were used to simulate the DS phenomenon and the simulated re- 
sults were compared with the experiments. The calculations were 
carried out for three cases where the airfoil was NACA0012 and 
the pitching oscillation was generated near the static stalling angle 
or around the attack angle being sufficiently larger than the stalling 
angle. It could be qualitatively shown that the hysteresis loop of 
pitching moment obtained by the experiment could be reproduced 
but the considerable difference could be confirmed quantitatively 
and the additional study and improvement seem necessary. 9 refs., 
6 figs. 


34269 (SP-16, pp. 91-97) Numerical wind tunnel.: Require- 
ments and the outline. Miyoshi, H. (National Aerospace 
Laboratory, Tokyo (Japan)). National Aerospace Lab., Chofu, Tokyo 
(Japan). Dec 1991. (in Japanese). In Special publication of 
Natioan! Aerospace Laboratory.: Proceedings of the 9th NAL sym- 
posium on aircraft computational aerodynamics. 354p. Order 
Number DE93716195. Source: OST]; NTIS. 

Aiming at higher CFD (computational fluid dynamics) develop- 
ment by using it for aerodynamic technology development of 
aircraft, proposed is realization of a numerical wind tunnel plan for 
developing a high speed computer of which the processing speed 
is more than 100 times higher than that of Fujitsu-VP400 and the 
main storage region is about 32 GB. This paper mentions an out- 
line of the requirements for its hardware/software. The numerical 
wind tunnel is based on the distributed main storage parallel com- 
puter (vector resistor added) in view of feasibility of performance 
improvement and advantage of addressing. As a result of studying 
a model made as a candidate, it is found that the processing 
speed of a processing element computer (PE) is expected to be 
1.4 times higher than that of VP400 and when the number of PE is 
less than 200, crossbar connection or complete connection can be 
adopted as an interconnection network. It is necessary to arrange 
program description and compiler for a wide use for users except 
specialists. 3 refs., 6 figs. 


34270 (SP-16, pp. 99-106) Numerical wind tunnel hard- 
ware. Miyoshi, H. (National Aerospace Laboratory, Tokyo (Japan)); 
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Yoshioka, Y.; Ikeda, M.; Takamura, M. National Aerospace Lab., 
Chofu, Tokyo (Japan). Dec 1991. (in Japanese). In Special publica- 
tion of National Aerospace Laboratory.: Proceedings of the 9th 
NAL symposium on aircraft computational aerodynamics. 354p. 
Order Number DE93716195. Source: OSTI; NTIS. 

The paper describes the basic system, hardware, construction of 
the processing element computer (PE), construction of interconnec- 
tion network and inter-PE communication mechanism as to the 
numerical wind tunnel which is planned for high speed computation 
of computational fluid dynamics (CFD). To attain a large high speed 
capacity as a target, adoption not only of a close coupling multi 
vector computer but of a memory distributed parallel computer en- 
ables freedom from the main memory data supply throughput 
bottleneck and realization of a large local main memory data supply 
throughput. Considering a feature that in main codes of CFD, pro- 
cesses which can be parallel exist in an order of several hundreds 
and constructing a powerful network, performance requirements will 
begin to be realized. By constructing PE with a high speed scalar 
unit and a vector unit having a large capacity of registor, and by 
interconnecting 100-200 sets of PE in the crossbar network, mate- 
rialization degree of PE is extremely high. 5 refs., 7 figs., 2 tabs. 


34271 (SP—16, pp. 107-113) Operating system for numer! 
cal wind tunnel. Fukuda, M. (National Aerospace Laboratory, 
Tokyo (Japan)); Suematsu, K.; Tsuchiya, M.; Ozora, A.; Kunai, T.; 
Sakamoto, Y. National Aerospace Lab., Chofu, Tokyo (Japan). Dec 
1991. (In Japanese). In Special publication of National Aerospace 
Laboratory.: Proceedings of the 9th NAL symposium on aircraft 
computational aerodyamics. 354p. Order Number DE93716195. 
Source: OSTI; NTIS. 

The numerical wind tunnel is a distributed memory parallel com- 
puter system which aims at a high parallel efficiency. It is composed 
mainly of about 200 sets of processing element computer having a 
vector processing function. The conventional operation system 
(OS) supposes the shared memory computer. Making the problems 
newly occurring in the distributed memory clear, OS requirements 
for the numerical wind tunnel are considered. High-speed process- 
ing of the CFD (computational fluid dynamics) program is a must to 


be achieved. For this, the following are needed: high-speed forma- 
tion of the parallel processing program (multifork), high-speed 
communication in the program, synchronization function, virtual 
memory space function, high-speed input-output function, acquis- 


tion of performance information (tune-up  information)/output 
function, distributed memory OS interface. Considering these, it is 
desirable to realize a distributed memory OS interface and a high- 
efficiency/high-performance management program. 2 refs., 8 figs. 


34272 (SP-16, pp. 123-128) Generation of longitudinal vor- 
tices in supersonic flow. Nomura, T. (National Aerospace 
Laboratory, Tokyo (Japan)); Ishii, R.; Nishioka, M. National 
Aerospace Lab., Chofu, Tokyo (Japan). Dec 1991. (In Japanese). In 
Special publication of National Aerospace Laboratory.: Proceedings 
of the 9th NAL symposium on aircraft computational aerodynamics. 
354p. Order Number DE93716195. Source: OSTI; NTIS. 

Fuel hydrogen and oxygen must be mixed rapidly and efficiently 
in supersonic air stream in a scramjet engine. As a means of en- 
hancing mixture, it was tried in this paper to generate longitudinal 
vortices and to make them turbulent with spanwise periodic cutouts 
at the trailing edge of the wedge-shaped fuel injector. Furthermore, 
the wake of a flat plate with the same cutouts was also investi- 
gated. Numerical calculation was made by using 3-dimensional 
Euler equations as the governing ones and with Chakravarthy- 
Osher type TVD scheme. Longitudinal vortices which were 
generated a little downstream of the trailing edge of the wedge- 
shaped fuel injector, were elongated downstream by being caught 
between curved surface shock waves, entrained nearby fluid and 
at the same time, were vertically extended by peripheral flows; and 
the rapid mixing effect could be verified. The similar effect was con- 
firmed also in case of the flat plate and it was found that the wake 
situation was governed by the geometry of cutouts. 3 refs., 6 figs. 


34273 (SP-16, pp. 129-133) Code development for hyper- 
sonic real-gas flow simulations toward the design of space 
vehicles. Nakao, M. (Mitsubishi Heavy Industries, Ltd., Tokyo 
(Japan)); Fujii, K. National Aerospace Lab., Chofu, Tokyo (Japan). 
Dec 1991. (In Japanese). In Special publication of National 
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Aerospace Laboratory.: Proceedings of the 9th NAL symposium on 
aircraft computational aerodynamics. 354p. Order Number 
DE93716195. Source: OSTI; NTIS. 

Since the existing transonic calculation code cannot provide the 
sufficiently accurate calculation for the aerodynamic characteristics 
and the aerodynamic heating characteristics in the hypersonic area, 
tools having the sufficient efficiency are under the development in 
several countries. This paper reported some contents by which the 
calculation of 3 dimensional configuration of a practical aeroplane 
was enabled as a result of a developing step. The 3-dimensional 
hypersonic Navier-Stokes code and 3-dimensional upwind flux 
splitting scheme with the generalized Ror’s Riemann solver were 
used for the calculation. The real gas effect was incorporated using 
the VEG (Variable Equivalent Gamma) method by the curve fitting 
of the equilibrium gas. For 3-dimensional configurations such as a 
spherical blunt body or HOPE which are frequently used, the cal- 
culation was carried out with the flow condition of Mach number of 
15 and compared with the experimental data, and the good agree- 
ment was found. But in the case of practical plane configuration, 
since any complex interference occurred between the body and the 
strong (bow) shock wave making the calculation unstable, the 
problem remained where the calculation time became longer com- 
pared with the existing transonic code. 5 refs., 7 figs. 


34274 (SP-16, pp. 153-157) Numerical simulation of hyper- 
sonic flow around H-Ii orbiting plane (HOPE) Ill. Yamamoto, Y. 
(National Aerospace Laboratory, Tokyo (Japan)). National 
Aerospace Lab., Chofu, Tokyo (Japan). Dec 1991. (In Japanese). In 
Specail publication of National Aerospace Laboratory.: Proceedings 
of the 9th NAL symposium on aircraft computational aerodynamics. 
354p. Order Number DE93716195. Source: OSTI; NTIS. 

Of a series of numerical simulation research as to the hyper- 
sonic flow around the HOPE, the Mach number effect and the 
numerical simulation results of non-equilibrium flow using 7 chemi- 
cal species and one temperature model were reported for 3 
configurations of HOPE 01A, 01B and 01C. In addition, the com- 
parison with experimental results carried out by a wind tunnel, 
distribution of dissociated atoms of ideal gas and real gas, and the 
comparison of shock wave positions were reported. The governing 
equation is the Navier-Stokes one approximating 3-dimensional 
thin layer and the solution is made by using the upwind flux-split 
finite difference method which has second order precision by exter- 
nally using MUSCL type. The calculation results agreed almost 
perfectly with the aerodynamic coefficient for M of 7 and attack 
angle of 0-40° and with the experimental results made by the hy- 
personic wind tunnel of the National Aerospace Laboratory. 
Moreover, the calculation agreed also with the shock tunnel experi- 
mental results at M=10.8 and attack angle of 40°. The calculation 
agreed well with the aerodynamic heating distribution results by the 
shock tunnel in calspan’s shock tunnel of USA although some 
quantitative difference was found. 3 refs., 7 figs. 


34275 (SP-16, pp. 173-176) Numerical simulation of flows 
around a deformable gas bubble. Sugano, M. (Kyoto University, 
Kyoto (Japan). Faculty of Engineering); Ishii, r.; Morioka, S. Na- 
tional Aerospace Lab., Chofu, Tokyo (Japan). Dec 1991. (In 
Japanese). In Special publication of National Aerospace Labora- 
tory.: Proceedings of the 9th NAL symposium on_ aircraft 
computational aerodynamics. 354p. Order Number DE93716195. 
Source: OSTI; NTIS. 

With an objective to elucidate a flow field around deforming bub- 
bles, a numerical simulation was carried out on a problem that one 
bubble moves in liquid and undergoes deformation. A study has 
been progressing in three steps: (1) structuring a perpendicular co- 
ordinate around bubbles of arbitrary shapes, (2) solving flow fields 
around fixed boundaries, and (3) solving flow fields around the de- 
forming bubbles. Currently, code preparation is in progress as the 
step 3. The liquid is handled as an incompressible viscous liquid, 
with the MAC process used as a solution method. The bubble de- 
formation requires the coordinate to be transformed, for which a 
method of Ryskin et al was used. In order to verify whether the 
prepared code can work effectively under an assumption that the 
flow fields and bubbles are axisymmetrical, a computation was per- 
formed on flows around a sphere. As a result, a velocity vector 
diagram was drawn, which was found reasonable for a boundary 





condition with zero velocity and a normal line with zero velocity. 4 
refs., 8 figs. 


34276 (SP-16, pp. 177-184) Transonic flow calculation 
e@round NACA-0012. Sakya, A. (Nagoya Univ., Nagoya (Japan)); 
Nakamura, Y.; Yasuhara, M. National 0 , 
Tokyo (Japan). Dec 1931. In Special publication of National 
Aerospace Laboratory.: Proceedings of the 9th NAL symposium on 
aircraft computational aerodynamics. 354p. Order Number 
DE93716195. Source: OSTI; NTIS. 

Transonic flow around NACA-0012 was calculated at a zero an- 
gle of attack with two turbulence models such as Cebeci-Smith 
model (CSM) and Baldwin-Lomax model (BLM). The difference in 
boundary layer flow analysis between both models was studied with 
emphasis in turbulent onset which had large effect on the predic- 
tion of aerodynamic characteristics. Calculation results of transonic 
flow with a Mach number of 0.8 and Reynolds number of 10° were 
compared with experimental results obtained in aa transonic tun- 
nel. As a result, BLM predicted larger eddy viscosities than CSM 
mainly in an outer region causing the difference in boundary layer 
thickness. The simple prediction of transition locations based on 
the ratio of a maximum eddy viscosity to a molecular viscosity in 
velocity profiles seemed to be adequate for BLM, however, some- 
what rather higher for CSM. It thus led to the significant difference 
in aerodynamic force prediction. 10 refs., 8 figs., 1 tab. 


34277 (SP-—16, pp. 185-191) Similarity in laminar pipe flows 
with secondary flows. Ishigaki, H. (National Aerospace Labora- 
tory, Tokyo (Japan)); Tamura, H.; Yamada, H.; Mochizuki, M. 
National Aerospace Lab., Chofu, Tokyo (Japan). Dec 1991. (in 
Japanese). In Special publication of National Aerospace Labora- 
tory.: Proceedings of the 9th NAL s jum on aircraft 
computational aerodynamics. 354p. Order Number DE93716195. 
Source: OSTI; NTIS. 

Flows in pipe for which body force acts are important in the cool- 
ing problem of rotating machine, etc. but this was previously 
addressed as an individual field as the internal flow of curved pipe 
(centrifugal force), rotating pipe (coriolis force) and horizontal heat- 
ing pipe (bouyancy), etc. This study aimed to interpret and arrange 
the previously researched results comprehensively by selecting 
common characteristic parameters through paying attention to the 
similarity of these flowfields and at first studied the similarity of 
laminar pipe flows in curved pipe and orthogonally rotating pipe. 
Continuous equation and Navier-Stokes equations in the toroidal or 
cylindrical coordinate system were used as the governing equa- 
tions and numerical simulation was carried out by introducing the 
respective body forces. As a result, it was clarified that the pipe 
friction coefficient could be expressed by a single formula when 2 
non-dimensional parameters were determined and the second non- 
dimensional parameters of 1 and R, were large; and that variables 
expressing the axial speeds of two flows, counter lines of sec- 
ondary streamline and flow characteristics showed the similar 
behaviors to the Dean number, etc. 19 refs., 8 figs. 


34278 (SP-16, pp. 193-196) Flow and heat transfer chrac- 
teristics of orthogonally rotating channel. Tamura, H. (National 
Aerospace Laboratory, Tokyo (Japan)); Ishigaki, H. National 
Aerospace Lab., Chofu, Tokyo (Japan). Dec 1991. (in Japanese). In 
Special publication of National Aerospace Laboratory.: Proceedings 
of the 9th NAL symposium on aircraft computational aerodynamics. 
354p. Order Number DE93716195. Source: OSTI; NTIS. 

When a straight pipe rotates around an axis perpendicular to the 
pipe axis, centrifugal force, Coriolis force and bouyancy act on the 
internal fluid, resulting in complex flow and heat transfer character- 
istics, and this problem is important because this relates to the 
cooling of gas turbine rotor blades. Subsequent to the previous pa- 
per in which numerical analysis of laminar flow in orthogonally 
rotating pipe considering the centripetal buoyant effect was carried 
out, this paper reported the results for the case of a square pipe. 
The buoyant effect was studied both for redially outward flow from 
the rotating axis and radially inward flow and the following facts 
were clarified: When the centripetal buoyancy acts, the low 
temperature part is accelerated and high temperature part is decel- 
erated for the outward flow and the reverse is true for the inward 
flow. Since the position of maximum axial flow and the position of 
minimum temperature coincide with each other in these flows, the 
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maximum axial flow increases for the outward flow and decreases 
for the inward flow owing to the buoyant effect. The Nusselt num- 
ber decreases at the negative pressure side and increases at the 
positive pressure side for the outward flow owing to the buoyant ef- 
fect. The reverse is true for the inward flow. 12 refs., 6 figs. 


34279 (SP-—16, pp. 197-203) Numerical treatment of laminer 
flow in curved lar channels with inlet and outlet 
straight region. Yamada, H. (National Aerospace Laboratory, 
Tokyo (Japan)); Ishigaki, H.; Mochizuki, M. National Aerospace 
Lab., Chofu, Tokyo (Japan). ‘Dec 1991. (In Japanese). In Special 
publiation of National Aerospace Laboratory.: Proceedings of the 
9th NAL s m on aircraft | aerodynamics. 
354p. Order Number DE93716195. Source: OSTI; NTIS. 
Subsequent to a series of report in which flows in 

bends including the inlet section and fully developing laminar fluid 
flow were studied, this paper carried out numerical analyses of 
rectangular bends with inlet and outlet straight regions and com- 
pared with some experimental results. The calculations were made 
corresponding to three experimental data in which 2 examples 
were obtained from a 90° bend and one example was obtained 
from a 180° bend, and the observation of flow patterns and the 
comparison with experiments as to the velocity distribution and 
pressure distribution were made. The results were summarized as 
foliows: In the case of the 90° bend, a back flow was generated 
near the wall just after the flow entered into the bend but was not 
generated for the 180° bend. ir vortexes were generated in 
the 90° bend but in the case of 180° bend, two-pair (four) vortexes 
caused by centrifugal force instability were generated at higher de- 
gree region from the duct inlet. In the case of 90° bend, calculated 
results agreed well with the experimental results and in the case of 
180° bend, the calculated results agreed well also with the experi- 
mental results except the inlet and outlet regions of the curved 
duct. 7 refs., 9 figs., 1 tab. 


34280 (SP-—16, pp. 205-209) Numerical analysis of flow in a 
heated horizontal square duct. Mochizuki, M. (National 
Aerospace Laboratory, Tokyo (Japan)); Ishigaki, H. National 
Aerospace Lab., Chofu, Tokyo (Japan). Dec 1991. (In Japanese). In 
Special publication of National Aerospace Laboratory.: Proceedings 
of the 9th NAL s iumon aircraft computational aerodynamics. 
354p. Order Number DES3716195. Source: OSTI; NTIS. 

As part of the studies on flows and heat transfer characteristics 
in a duct accompanying a secondary flow because of volumetric 
force, this paper descrides considerations on existence of buoy- 
ancy in laminar flows in a horizontal square duct heated under 
conditions of axialiy constant wall heat flux and peripherally con- 
stant wall temperature. A numerical analysis was also made on the 
characteristics in regions in which both velocity field and tempera- 
ture field were grown fully. The results may be summarized as 
follows: While vortex movements in cross section of a round duct 
remained two vortices based on the secondary flow line patterns 
as reported in the previous report, the movements in the square 
duct grew from two vortices to four vortices starting in a regi 
where the characteristics parameter, Kigq, exceeded 500; the in- 
duct friction coefficient ratio also showed a large change in this 
respect; and it was verified that in a flow in the duct on which the 
buoyancy acts the velocity field has a prundt] number dependence, 
but not the temperature field as seen from comparing the patterns 
in the temperature, the secondary flow line, and the axial velocity. 
2 refs., 6 figs. 


34281 (SP-16, pp. 211-215) Turbulence model calculations 
of the effects of body forces on turbulent flows In a pipe. |shi- 
gaki, H. (National Aerospace Laboratory, Tokyo (Japan)). National 
Aerospace Lab., Chofu, Tokyo (Japan). Dec 1991. (In Japanese). In 
Special publication of National Aerospace Laboratory.: Proceedings 
of the 9th NAL symposium on aircraft computational aerodynamics. 
354p. Order Number DE93716195. Source: OSTI; NTIS. 

There is a conception that, since a turbulence on which such a 
body force as centrifugal force acts is a three-dimensional flow ac- 
companying a secondary flow in its cross section, a x-e model that 
relates stress with strain using an isotropic viscosity cannot ex- 
press the turbulence correctly. However, this paper descrides 
calculations on turbulence developed fully in a curved and orthogo- 
nally rotating pipes using the x-e that uses a standard wall 
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function, from a viewpoint that the engineering characteristics like a 
pipe friction factors are affected little by the body force. Compar- 
isons were made on the flow patterns, pipe friction factors, and 
heat transfer coefficients with experimental data to investigate the 
centrifugal forces and the coriolis forces. The results of the existing 
experimental expressions relating to pipe friction factors agreed 
very well with those of the present calculations both for the curved 
and orthogonally rotating pipes. The calculations showed a good 
agreement also with several experimental formulas relative to the 
Nusselt numbers on heat transfer. The velocity and temperature 
field patterns were found very closely resembling both in the 
curved and the orthogonally rotating pipes. 4 refs., 7 figs. 


34282 (SP-16, pp. 217-220) Comparative study of various 
schemes for same laminar channel! flows. Tamura, 
H. (National Aerospace Laboratory, Tokyo (Japan)); Ishigaki, H. 
National Aerospace Lab., Chofu, Tokyo (Japan). Dec 1991. (in 
Japanese). In Special publication of National Aerospace Labora- 
Proceedings of the 9th NAL symposium on aircraft 
computational aerodynamics. 354p. Order Number DE93716195. 
Source: OSTI; NTIS. 

Solving a Navier-Stokes equation generally by using a finite 
difference scheme renders advantages and disadvantages in accu- 
racy and calculation stability depending on methods used to 
differentiate the convention diffusion term. This paper discusses ef- 
fects of three kinds of scheme (upwind, power and QUICK) on 
calculation results taking as examples several analyses of flows in 
a square duct rotating around an axis perpendicular to pipe axis. 
Calculations were carried out using a number of lattice points 
under a condition with three flows having different laminar charac- 
teristics number (K,) to clarify the following matters. The larger the 
K_, the larger the difference tends to become among the schemes, 
but the result of each scheme approaches an identical value with 
increasing number of the lattice points on any K,. The QUICK 
method gives a result substantially close to the approximation 
value even with lattices as coarse as about 21 x 21, but the up- 
wind method does not diminish the lattice dependence even with 
50 x 50. The power method is so close to the QUICK method as 
its difference does not matter practically. 5 refs., 7 figs. 


34283 (SP-16, pp. 221-226) Numerical simulations of su- 
personic flow by a fourth-order compact MUSCL TVD scheme. 
Yamamoto, S. (Tohoku University, Sendai (Japan). Faculty of Engi- 
neering); Daiguji, H. National Aerospace Lab., Chofu, Tokyo 
(Japan). Dec 1991. (in Japanese). In Special publication of 
National Aerospace Laboratory.: Proceedings of the 9th NAL sym- 
posium on aircraft computational aerodynamics. 354p. Order 
Number DE93716195. Source: OSTI; NTIS. 

A TVD scheme is indispensable to analyze flows generating 
shock waves. Recently the capturing capability has become de- 
manded also on relatively weak discontinuities (such as slip plane 
and contact discontinuity plane) in addition to the shock waves, 
whereas new methods for improvement including the ENO scheme 
have been proposed. This paper introduces a new shock wave 

ing method which can raise the second (third) order accurate 
MUSCL finite-difference scheme to a fourth fifth at (maximum) ac- 
curacy by adding compact terms to the lower accuracy scheme. 
The method features a very simple form of formula and an excel- 
lent extensibility to existing calculation codes, and its calculation 
algorithm is much simpler than the ENO finite-difference scheme. 
In order to verify the reasonability of this method, numerical simu- 
lations were given on several flows generating shock waves in a 
complex manner, of which result showed that the slip plane was 
captured cornpletely. 5 refs., 4 figs. 


34284 (SP-16, pp. 227-232) Analytical and numerical study 
on steady mach reflection. Karita, T. (National Aerospace Labo- 
ratory, Tokyo (Japan)); Ito, K.; Tani, K. National Aerospace Lab., 
Chofu, Tokyo (Japan). Dec 1991. (in Japanese). In Special publica- 
tion of National Aerospace Laboratory.: Proceedings of the 9th 
NAL symposium on aircraft computational aerodynamics. 354p. 
Order Number DE93716195. Source: OSTI; NTIS. 

it is not guaranteed that parts on which shock waves cross pre- 
cisely can be simulated accurately, if the shock waves have 
complicated structures, even with a scheme based on a multi- 
dimensionally approximated Riemann solution, not to speak of a 
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scheme based on a one-dimensional theory. Therefore, if a flow 
field with complicated shock wave structure is intended to be 
solved using an existing scheme, it is necessary to identify the 
scheme’s capability of capturing the shock waves in advance. This 
paper presents a solution to analyzing an entire flow field including 
the Mach reflection to determine unitormly the triple point in an in- 
viscid steady flow, and proposed this analysis solution be used to 
compare and discuss the performances of shock wave capturing 
methods. An example of the discussion includes that on the perfor- 
mance of a TVD scheme of Harten-Yee type. As a result, it was 
found out that this scheme can simulate well the entire aspect, but 
with insufficient resolution in details leaving rooms for further dis- 
cussion. 5 refs., 5 figs., 2 tabs. 


34285 (SP-16, pp. 233-237) Numerical simulation of the 
flow through non-uniform airfoll cascade. Hokari, T. 
(Ishikawajima-Harima Heavy Industries Co. Ltd., Tokyo (Japan)); 
Saito, S.; Tanaka, A.; Takeuchi, H.; Matsunaga, K.; Kikuchi, K.; 
Tamura, A. National Aerospace Lab., Chofu, Tokyo (Japan). Dec 
1991. (In Japanese). In Special publication of Natioanl Aerospace 
Laboratory.: Proceedings of the 9th NAL symposium on aircraft 
computational aerodynamics. 354p. Order Number DE93716195. 
Source: OSTI; NTIS. 

Each element in a cascade for an aeroengine has been ana- 
lyzed on a single pitch basis normally under an assumption that 
the same blades are laid in the circumferential direction, but a full- 
size engine has blades and other structures with different shapes 
and sizes (referred to as a non-uniform cascade). With an objec- 
tive to analyze such , this study took up and analyzed pylon 
strut fan outlet blades in the bypass path in an commercial aircraft 
engine to compare the result with that from a rig test. A 3D Dento 
code was adopted as a three-dimensional Eulerian code, which 
was used together with a region dividing method using lattices to 
analyze the cascade around the entire circumference. On the re- 
sultant static pressure distrubution and chip wall pressure, the 
calculations showed a relatively good agreement with the experi- 
mental results. This result that has verified the effectiveness of this 


analysis on the non-uniform cascade will be given further discus- 
sions for its practical application. 2 refs., 10 figs., 1 tab. 


34286 (SP-16, pp. 245-249) Aerodynamic heating analysis 
for axisymmetric bodies in supersonic flow. Katayama, M. (Mit- 
subishi Electric Corporation, Tokyo (Japan)); Kurosaki, R.; 
Nakamura, Y.; Aso, S.; Kumasaka, K. National Aerospace Lab., 
Chofu, Tokyo (Japan). Dec 1991. (in Japanese). In Special publica- 
tion of National Aerospace Laboratory.: Proceedings of the 9th 
NAL symposium on aircraft computational aerodynamics. 354p. 
Order Number DE93716195. Source: OSTI; NTIS. 

Identifying accurately surface aerodynamic heating is an impor- 
tant issue in recent types of airframes. As a part of discussions on 
high-accuracy calculations and experiments, this paper descrides 
comparisons and discussions on results of the calculations using 
the finiite difference method and the experiments on aerodynamic 
heating of axisymmetric supersonic airframe heads _ with 
hemisphere and ogive tips. The program is besed on a three- 
dimensional compressible Navier-Stokes equation of thin-layer 
approximation, thich performs complete gaseous body calculations. 
A Baldwin-Lomax model was used as a turbulence model, and an 
LU-ADI difference scheme as a solution. The result obtained in the 
hemisphere shape was a gentle-sloping distribution having the tip a 
peak, and with the heat flux gradually decreasing, and in the ogive 
shape such a state that the vicinity of the tip is subjected to a 
strong heating, and a heat flux increases from a laminer flow level 
to a turbulence level due to a boundary-layer transition. Both re- 
sults agreed approximately with data obtained from a shock tunnel 
experiment. 3 refs., 6 figs., 1 tab. 


34287 (SP-16, pp. 251-255) Three dimensional calculation 
of flow inside supersonic inlet. Fujimoto, A. (Kawasaki Heavy In- 
dustries, Ltd., Tokyo (Japan)); Sawada, K. National Aerospace 
Lab., Chofu, Tokyo (Japan). Dec 1991. (In Japanese). In Special 
publication of National Aerospace Laboratory.: Proceedings of the 
9th NAL symposium on aircraft computational aerodynamics. 
354p. Order Number DE93716195. Source: OSTI; NTIS. 

Active studies are being carried out on a supersonic inlet aiming 
at completing next-generation supersonic passenger aircraft and 





other airframes, using experiments and two-dimensional numeral 
analyses. This study attempted clarifying a flow inside a supersonic 
mixed-compression inlet, designed for Mach 2.5, which has been 
difficult to identify experimentally, by using a three-dimensional nu- 
merical analysis. The calculation lattice used multiblock images, as 
well as integral Reynolds averaged Navier-Stokes equation, and a 
q-w model as a turbulence model. The result may be summarized 
as follows: Under the supersonic flow-through conditions, the flow 
was found to be two dimensional in about 90% of spanwise direc- 
tion; in the vicinity of the side-walls, three-dimensional separation 
occurred along the cowl shock waves, and a third-row ramp bleed 
contributes to preventing this region from spreading; the center 
static pressure distribution has very little difference from that from 
the two-dimensional analysis and agrees well with the experimental 
values; and the static pressure distribution in the spanwise direc- 
tion also shows a good agreement with the experimental results. 7 
refs., 7 figs. 


34288 (SP-16, pp. 257-262) Numerical simulation of flows 
in a supersonic alr intake. Tamura, N. (Nissan Motor Co. Ltd., 
Tokyo (Japan)); Sekino, N.; Tsujimura, N.; Shimada, T.; Hirasawa, 
K. National Aerospace Lab., Chofu, Tokyo (Japan). Dec 1991. (In 
Japanese). In Special publication of National Aerospace Labora- 
tory.: Proceedings of the 9th NAL symposium on aircraft 
computational aerodynamics. 354p. Order Number DE93716195. 
Source: OSTI; NTIS. 

While active studies including CFD are being carried out on a su- 
personic air intake, this paper compares results of two-dimensional 
numerical analyses with test results, as well as numerical solutions 
using several types of schemes obtained during the analyses, to 
consider effects of the schemes on the solutions. The model has 
three modes, i.e., supercritical, critical and subcritical modes ac- 
cording to the final shock wave locations, and the intake outlet was 
disposed with a hypothetical variable squeeze-nozzie to simulate 
optinal backpressures. The basic equation used a two-dimensional 
Reynolds-averaged Navier-Stokes equation using a two-layer tur- 
bulence model. As a result of calculations, the static pressure 
distribution agreed well with the test result except for the pressure 
rise due to a second-stage shock wave. The result of calculations 
using six methods with different schemes revealed that the differ- 
ence in resolution of local linear waves varies largely the numerical 
solution for the entire field. 9 refs., 9 figs. 


34289 (SP—16, pp. 263-270) Numerical investigation for su- 
personic inlet. Shigematsu, J. (ishikawajima-Harima Heavy 
Industries Co. Ltd., Tokyo (Japan)); Shiraishi, K.; Tanaka, A.; Ya- 
mamoto, K. National Aerospace Lab., Chofu, Tokyo (Japan). Dec 
1991. (In Japanese). In Special publication of National Aerospace 
Laboratory.: Proceedings of the 9th NAL symposium on aircraft 
computational aerodynamics. 354p. Order Number DE93716195. 
Source: OSTI; NTIS. 

A simulation was made on a flow inside a supersonic mixed- 
compressible intake with throat cavity by using numerical 
calculation of the Navier-Stokes equation that uses the TVD 
scheme. The calculation result was compared with that from a 
wind tunnel experiment using a model intake. As a result, the in- 
take with a complicated shape was handled successfully by a 
single calculation region and calculated with high efficiency. Its 
comparison with the experimental results showed that the numeri- 
cal calculation has identified well the changes in the flow 
conditions due to opening and closing the flow plug, proving the ef- 
fectiveness of the numerical calculation. On the other hand, this 
analysis clarified a limitation of the two-dimensional analysis. While 
it is thought that the boundary layer on the side wall would exert 
substantial effects on the flow in an actual intake, the two- 
dimensional analysis was incapable to consider these effects, 
resulting in the static pressure distribution to show higher value 
downstream the throat than the experimental result. 4 refs., 6 figs. 


34290 (SP-16, pp. 271-276) Numerical investigation of 3D 
transverse injection into the supersonic flow behind rearward 
facing step. Fujimori, T. (ishikawajima-Harima Heavy Industries 
Co. Ltd., Tokyo (Japan)); Ando, Y.; Kawai, M.; Omori, Y.; Fukuda, 
M. National Aerospace Lab., Chofu, Tokyo (Japan). Dec 1991. (In 
Japanese). In Special Publication of National Aerospace Labora- 
tory.: Proceedings of 9th NAL symposium on aircraft 
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computational aerodynamics. 354p. Order Number DE93716195. 
Source: OSTI; NTIS. 

A numerically analytic code was developed on supersonic com- 
bustion using a finite reaction rate model as a tool to simulate 
combustion flows in SCRAM jet engine combustors. Series of stud- 
ies are being made on fuel injection and mixing. This paper 
describes a numerical analysis as a part of the studies on flow 
fields in the case of a transverse injection from the downstream 
a rearward facing step into a supersonic flow at Mach 3.7. The 
sult was compared with the results of the numerical analysis a 
the experiment on transverse injection from a flat plate, no 
been carried out previously. The analytic result reproduced 
tailed construction of a three-dimensional injection from 
hole and the interference with a recirculating flow downstream the 
rearward facing step, proving that this analysis is an effective tool 
to analyze the flows in the combustors. The numerical i 


the injected fuel with the main flow. 6 refs., 8 figs. 


34291 (SP-16, pp. 277-282) Numerical calculation of flow 
field in combustion chamber. Nishiuchi, M. (Mit- 
subishi Heavy Industry, Co. Ltd., Tokyo (Japan)). National 
Aerospace Lab., Chofu, Tokyo (Japan). Dec 1991. (In Japanese). In 
Special publication of National Aerospace Laboratory.: Proceedings 
of the 9th NAL jum on aircraft ional aerodynmics. 
354p. Order Number DE93716195. Source: OSTI; NTIS. 

With an aim at developing a combustion flow computation code 
that can be used practically for developing and designing a 
SCRAM jet combustor, a prototype two-dimensional combustion 
flow computation code was produced on a hydroger/air system as 
a first step, and computations were carried out for verification. 
Computing a combustion flow requires stable and highly accurate 
calculations not only on the flow fields conventionally calculated 
aerodynamically, but also on chemical reactions and interference of 
flow fields with combustion. A two-dimensional Navier-Stokes 
equation for multiple components having jon terms was 
used as the basic equation. A constant pressure specific heat was 
approximated to the existing gaseous effect using a fourth function 
of temperatures. Computation of chemical reactions used West's 
reaction model for 9 components and 17 steps. Numerical compu- 
tations were performed on the two cases of a supersonic pre-mixed 
combustion flow and a supersonic diffused combustion flow. The 
result showed reasonable values for the distrubution of various 
amounts and verified theoretical reasonability of the computations. 
However, the latter component distribution deviated from the exper- 
imental result quantitatively, suggesting some problems existing in 
the component diffusion due to a turbulent flow. 9 refs., 8 figs. 


34292 (SP-16, pp. 283-288) Numerical simulations of inner 
flow of scramjet. Wakai, H. (Fuji Heavy Industries Ltd., Tokyo 
(Japan)). National Aerospace Lab., Chofu, Tokyo (Japan). Dec 
1991. (In Japanese). In Special publication of National Aerospace 
Laboratory.: Proceedings of the 9th NAL symposium on aircraft 
computational aerodynamics. 354p. Order Number DE93716195. 
Source: OSTI; NTIS. 

Tests using a shallow water tank and a high-speed wind tunnel 
have been carried out on an inner flow of the SCRAM jet to iden- 
tify the characteristics of compression and expansion of the flow 
due to shock waves. To discuss the compression characteristics of 
the inner flow obtained in the tests, this paper describes producing 
a two-dimensional Navier-Stokes analytic code with multi blocks 
and performing a numerical analysis combining the inner flow with 
the outer flow to correspond to the physical experiment. The model 
consists of a compression piece serving as an intake as well as a 
nozzle and a reflecting piece to reflect shock waves, with a con- 
struction as simple as consisting of two upper and lower wedges. 
The calculation and the experiment were carried out on three 
cases of throat widths of 5 mm, 9 mm and 15 mm at Mach 4. With 
the 5 mm width, the tests using the high-speed wind tunnel and 
the shallow water tank presented a choking phenomenon, but the 
calculation did not identify this. A comparison of the pressure distri- 
bution obtained from the numerical analysis with the results of the 
wind tunnel and water tank tests brought to light the problems to 
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be solved and the improvements to be made in each test method. 
5 refs., 9 figs., 1 tab. 


34293 (SP-16, pp. 289-295) Three-dimensional meaesure- 
ment of turbulent sheer flows using digital image processing. 
Kasagi, N. (The University of Tokyo, Tokyo (Japan)); Nishino, K. 
National Aerospace Lab., Chofu, Tokyo (Japan). Dec 1991. (in 
Japanese). In Special publication of National Aerospace Labora- 
.: Proceedings of the 9th NAL jum on aircraft 
al aerodynamics. 354p. Order Number DE93716195. 

Source: OSTI; NTIS. 
Numerical simulation processes of the turbulent flow field have 
advanced greatly in recent years, providing a huge amount of infor- 
mation. However, an experimental verification is indispensable 


under the current state on results of calculations thereof, whereas 
three-dimensional measurement of flow fields is strongly desired 
from that standpoint. This paper introduces a three-dimensional im- 


age ing velocimeter under development. The velocimeter 
measures local fluid velocities from three-dimensional motions of a 
large number of tracers, using three TV cameras from optional di- 
rections under a high-accuracy camera calibration process. The 
meter contains an optical disk recorder and a strobe scope, com- 
pletes three image records in one tenth of a second, and can 
record continuously for 800 seconds (one disk). The calibration is 
determined precisely using parameters describing the camera posi- 
tions and the viewing directions. While the meter has a performance 
sufficient for practical use, its scope of use is limited because of 
restrictions on the tracer particles. 34 refs., 8 figs., 3 tabs. 


34204 (SP-16, pp. 297-303) Wind tunnel wall interference 
correction at subsonic speeds. Sawada, H. (National Aerospace 
Laboratory, Tokyo (Japan)). National Aerospace Lab., Chofu, Tokyo 
(Japan). Dec 1991. (In Japanese). In Special publication of 
National Aerospace Laboratory.: Proceedings of the 9th NAL sym- 
posium on aircraft computational aerodynamics. 354p. Order 
Number DE93716195. Source: OSTI; NTIS. 

To reproduce flows around an aircraft in a wind tunnel measuring 
section with a finite area, a wind tunnel wall interference amount is 
evaluated, and the measurement result is corrected as much as 
the evaluated amount. This paper discusses problems in wind tun- 
nel wall interference correction for flows with subsonic speeds. In 
order to add a correction amount corresponding to the wall interfer- 
ence amount to a result of the wind tunnel test, it is necessary that 
the measured amount can be superposed on the correction 
amount, or in other words, the fundamental equation of the flow 
field must be linear. Not many tests using subsonic wind tunnels 
can meet this condition, but there has been a report on a two- 
dimensional wind tunnel test carried out by NAL, which was 
applicable to Mach number 0.8. No wind tunnel mathematical mod- 
els are available that have an accuracy high enough to evaluate 
wall interference in a ventilating wind tunnel. Therefore, a generally 
used method is to measure wall pressure distribution to evaluate 
the interference amount. It is anticipated that use of an adaptive 
wall will increase in the future, that can create flow fields without 
wall interference according to its principle. More than twenty such 
small walls are already in use in the world. 15 refs., 6 figs. 


34295 (SP-16, pp. 305-311) Two problems reducing the 
data accuracy in transonic wind tunnel testing. Kawamoto, |. 
(National Aerospace Laboratory, Tokyo (Japan)). National 
Aerospace Lab., Chofu, Tokyo (Japan). Dec 1991. (In Japanese). In 
Special publication of National Aerospace Laboratory.: Proceedings 
of the 9th NAL symposium on aircraft computational aerodynamics. 
354p. Order Number DE93716195. Source: OSTI; NTIS. 

There are different factors that impede accuracies of transonic 
wind tunnel testing. This paper descrides problems of wall interfer- 
ence as a difficulty in two-dimensional airfoil testing, and a 
comparison of the flight test result and the wind tunnel test result 
on the transition Reynolds number to evaluate the characters of air 
flows. For example, the wall interference problem may be de- 
scribed as follows. According to a wind tunnel testing on transition 
airfoils, it would improve wing surface flows to perform boundary 
layer suction in upstream walls and at wing edges to raise two- 
dimensionality of the flows. Using an NAL 2D high Reynolds 
number wind tunnel, measurements were made on wall boundary 
layer thickness, a Mach number distribution along the center line, 
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and a pressure distribution on NACA0012 airfoil for the cases with 
and without wall boundary layer suction. As a result, it was found 
out that the boundary layer suction is not effective to improve the 
airfoil surface flow. Therefore, it would be desirable for the interfer- 
ence evaluation that a theoratical model be applied to data of solid 
wall tests under the current circumstances. 12 refs., 9 figs. 


34296 (SP-16, pp. 313-318) On the roles of wind tunnel 
testing and computational fluid dynamics in the aircraft devel- 

. Takanashi, S. (National Aerospace Laboratory, Tokyo 
(Japan). National Aerospace Lab., Chofu, Tokyo (Japan). Dec 
1991. (In Japanese). In Special publication of National Aerospace 
Laboratory.: Proceedings of the 9th NAL s jum on aircraft 
computational aerodynamics. 354p. Order Number DE93716195. 
Source: OSTI; NTIS. 

Practical aspects of wind tunnel testing for aerodynamic designs 
require iterative designs and wind tunnel testing, which pose diffi- 
culty to attain the same conditions as in flight with increasing size 
and speed of aircraft. The computational fluid dynamics (CFD) is 
expected as a method to reduce largely cost and time required for 
wind tunnel operation, but is used concurrently with the iterative ef- 
forts to complement each other under the present circumstances. 
With an objective to verify the current status of the CFD technol- 
ogy, this paper compares the results of testing the NACA0012 
airfoil using a large number of the world’s representative 2D wind 
tunnels with a Navier-Stokes simulation on shock wave locations, 
pressure distribution, and resistance coefficients in transonic re- 
gions. Although the wind tunnel test values have themselves a 
substantial variance, an adequately good result was obtained as 
far as a two-dimensional wing is concerned. The CFD has an im- 
portant issue in applying it to an inverse solution (to derive wing 
shapes from pressure and speed distributions) which is difficult in a 
wind tunnel testing. 9 refs., 6 figs. 


34297 (SP-16, pp. 319-326) Wind tunnel tests and CFD in 
Fuji Heavy industries. Tanaka, K. (Fuji Heavy Industries, Ltd., 
Tokyo (Japan)); Hirose, H.; Koshioka, Y. National Aerospace Lab., 
Chofu, Tokyo (Japan). Dec 1991. (In Japanese). In Special publica- 
tion of National Aerospace Laboratory.: Proceedings of the 9th 
NAL symposium on aircraft computational aerodynamics. 354p. 
Order Number DE93716195. Source: OSTI; NTIS. 

Roles of wind tunnel tests have come to be reviewed and reeval- 
uated as the CFD capability increases. This paper describes 
concepts on wind tunnel tests and CFD abopted by Fuji Heavy In- 
dustries as an airframe maker, and introduces wind tunnel testing 
facilities owned by the company. An ideal for the CFD would be to 
substitute a wind tunnel, but the CFD is not capable of clearing 
problems in turbulenr regions under the current status. The CFD is 
used within a range its effectiveness has been verified for designs, 
whereas a wind tunnel test is used for final identification. A CFD as 
it is made is verified using two or more wind tunnel data. Con- 
versely speaking, accuracy of the wind tunnels may be improved 
through a CFD verification. Concurrent use of both functions will 
play an important role in improving aerodynamic design capabili- 
ties. A wind tunnel test has such problems as need of correcting 
wind tunnel wall interference and support interference, and an RN 
shortage. Expectation is placed on technological advancement 
including, for example, magnetic support to avoid the support inter- 
ference. 4 refs., 12 figs., 3 tabs. 


34298 (SP-16, pp. 327-332) Wind tunnel test and CFD in 
Kawasaki Heavy Industries Gifu. Sakai, K. (Kawasaki Heavy In- 
dustries, Co. Ltd., Tokyo (Japan)). National Aerospace Lab., Chofu, 
Tokyo (Japan). Dec 1991. (In Japanese). In Special publication of 
National Aerospace Laboratory.: Proceedings of the 9th NAL sym- 
posium on aircraft computational aerodynamics. 354p. Order 
Number DE93716195. Source: OSTI; NTIS. 

This paper descrides how Kawasaki Heavy Industries Gifu tack- 
les with problems in wind tunnel tests and CFD the relationship 
between CFD and wind tunnel tests, and their future outlook. The 
history of wind tunnel tests in the company dates back to 1938, 
which has developed to the current use of a low-velocity wind tun- 
nel, a two-dimensional smoke wind tunnel, a two-dimensional 
transonic wind tunnel, and a three-dimensional transonic wind tun- 
nel. The 3D transonic wind tunnel in particular has attained the 
highest Reynolds number in Japan. On the other hand, the CFD 





has evolved from a development of a 3D Navier-Stokes analysis to 
the present level where a hypersonic equilibrium flow analysis is 
possible. Improvements are continuing on individual analyses 
through discussing the results of wind tunnel tests. As can be seen 
in some examples, the analytical results are in mutually comple- 
menting relation, as proved in their recent effective utilization on 
the development of STOL aircraft, the T-4 jet airplane, and the 
BK117 helicopter. Development of a CFD reversal problem analy- 
sis is also in progress. 10 refs., 10 figs., 2 tabs. 


34299 (SP-16, pp. 333-336) Wind tunnel testing and CFD 
simulation in Mitsubishi Heavy Industries. Nomoto, H. (Mit- 
subishi Heavy Industries, Ltd. Tokyo (Japan)); Miyakawa, J. 
National Aerospace Lab., Chofu, Tokyo (Japan). Dec 1991. (in 
Japanese). In Special publication of National Aerospace Labora- 
tory.: Proceedings of the 9th NAL symposium on aircraft 
computational aerodynamics. 354p. Order Number DE93716195. 
Source: OSTI; NTIS. 

This paper introduces the development of computational fluid dy- 
namics (CFD) at Mitsubishi Heavy Industries Nagoya taking a 
notice on changes in its relationship with wind tunnel tests and 
enumerating some typical applications. The CFD had been treated 
initially as an alternative to the wind tunnel tests. When it has 
evolved to being capable of computing the reversal solution in the 
latter half of the 1980’ s, it outgrew a simple analytic function and 
has become expected of a design function that is not availabel in a 
wind tunnel test. At the same time, quality of the CFD technology 
has been reviewed from a fresh standpoint, with complementing of 
both technologies having been regarded importantly. While the 
both technologies may be viewed as competing, the CFD is supe- 
rior over the wind tunnel test because it is quicker and more 
optional as well as free from restrictions in evaluating conditions, 
which is not possible with ground facilities. However, the CFD has 
in turn problems of being unsatisfactory in accuracy and reliability 
in analysis including that on turbulence models. The development 
of a high Reynold number transonic wind tunnel was not free from 
the problem of a wind tunnel wall effect, for which both technolo- 


gies were linked organically to have realized a performance 
evaluation. 6 refs., 8 figs. 


34300 (SP-16, pp. 337-344) Role of wind tunnel tests and 
CFD analysis for the development of sero-engines in IH. 
Tanaka, A. (ishikawajima-Harima Heavy Industries Co. Ltd., Tokyo 
(Japan)). National Aerospace Lab., Chofu, Tokyo (Japan). Dec 
1991. (In Japanese). In Special publication of National Aerospace 
Laboratory.: Proceedings of the 9th NAL symposium on aircraft 
computational aerodynamics. 354p. Order Number DE93716195. 
Source: OSTI; NTIS. 

This paper describes different types of wind tunnel tests and a 
CFD analysis performed thereon, with an exhibition of some of its 
applications at IHi. Wind tunnel tests include high-altitude perfor- 
mance and ground performance tests to identify the entire engine 
performance, element tests on fans and compressors, structural el- 
ement tests on cascades and struts, and different tests to analyze 
basic internal flows. While tunnel sizes vary latgely, test bodies use 
real engines or medels with approximately the same sizes as real 
engines, Therefore, the CFD has become used more importantly in 
how accurately it estimates a wind tunnel test, ides information 
that cannot be measured in the wind tunnel, and reflects its analyti- 
cal result on a design, rather than simply complementing the wind 
tunnel test in the area Reynolds numbers. The paper presents 
some of CFD examples applied to perdicting performances prior to 
a wind tunnel experiment, and to designing new and improved en- 
gines. 16 figs. 


34301 (UCRL-JC—110912) Mass and energy transport 

conditions tor a spherical MOL simulation. Johnson, 
S.H. (Lehigh Univ., Bethlehem, PA (United States). Dept. of Me- 
chanical Engineering and Mechanics); Hindmarsh, A.C. Lawrence 
Livermore National Lab., CA (United States). Jun 1992. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-9206185-9: 7. International Association 
of Mathematics and Computer Simulation (IMACS) international 
conference on computer methods for partial differential equations, 
New Brunswick, NJ (United States), 22-24 Jun 1992). Order Num- 
ber DE92019550. Source: OSTI; NTIS; GPO Dep. 
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Multispecies reacting system models with detailed representa- 
tions of mass and energy transport consist of multiple conservation 
and transport partial differential equations. The discretized MOL 
interior equations are coupled, as expected. Somewhat unexpect- 
edly, fluid species boundary fluxes and energy boundary flux an be 
coupled also. Intuitively obvious boundary conditions lead to nu- 
merically ill-posed problems. Many of the difficulties of surface 
convection BCs are eliminated by a thick-film boundary region with 
Dirichlet outer boundary conditions and continuity of fluxes at the 
interface. Examples are drawn from single-pellet oil-shale retorting 
simulations. An aside on the reconfiguration of the basic simulator 
to represent shrinking-core behavior is included. 


4205 Materials Testing 
Refer also to citation(s) 32936, 32937, 32938, 34000, 34215, 34339 


34302 (CEA-CONF—10883) E netic inspection: 
CRABE process. Giordano, P.; Ittel, J.M. CEA Centre d’Etudes de 
Grenoble, 38 (France). Direction des Technologies Avancees. 
1991. 7p. (In French). (CONF-9104390—1: Meeting on nondestruc- 
tive testing, Paris (France), 10-11 Apr 1991). Order Number 
DE93706685. Source: OSTI; NTIS (US Sales Only). 

CRABE process is a very low frequency electromagnetic 
nondestructive technic developed first for sea metallic structure in- 
spection (petroleum offshore platforms). Through this example, the 
inductive excitation modes of the structure, and dissociated, the 
magnetic detection by a matricial sensor are described. The pro- 
cess interests are the contact absence with the controlled piece 
and the defect dimensioning. 8 refs., 4 figs., 2 tabs. 


34303 (CONF-9206271—3) Mechanical characterization us- 
ing indentation experiments. Oliver, W.C. (Oak Ridge National 
Lab., TN (United States)); Lucas, B.N.; Pharr, G.M. Oak Ridge Na- 
tional Lab., TN (United States). [1992]. 12p. Sponsored by 
USDOE, i , DC (United States). DOE Contract ACOS5- 
840R21400 ;ACO05-760R00033. From NATO Advanced Study 
Institute on mechanical properties of materials having ultra-fine mi- 
crostructure; Porto Novo (Portugal); 17 Jun - 1 jul 1992. Order 
Number DE92040883. Source: OSTI; NTIS; GPO Dep. 

Ultra-low load indentation experiments offer a flexible technique 
for characterizing the mechanical properties of thin films and small 
volumes. Techniques now exist for the measurement of strength 
(hardness), modulus, and the stress exponent for creep. Improved 
techniques for calculating hardness and modulus using the load- 
displacement data from ultra-low load indentation experiments are 
presented. Results from six materials with a wide range of hard- 
nesses and moduli are used to compare contact areas calculated 
from load-displacement data to imaged areas. In addition, moduli 
are compared with literature values. Results show that the model 
used is quite accurate for the six materials investigated. A compari- 
son of results from compression testing and indentation creep 
experiments on a low melting Pb-in alloy suggest that suchindenta- 
tion creep experiments reflect transient creep properties. Results 
from a study of the mechanical properties, including hardness, 
modulus and stress exponent of amorphous Al203 and sapphire 
are also presented. 


34304 (INIS-mf-13350, pp. 40-41) Verification of ultrasonic 
indications in austenitic overlay. Masarik, P.; Kuna, M.; Kupca, 
L. Slovenska Vedeckotechnicka Spolocnost, Bratislava (Czechoslo- 
vakia). Dom Techniky. 1991. 75p. (in Slovak). (CONF-9104387-: 
4. international school of nondestructive testing, Vysoke Tatry 
(Czechoslovakia), 22-25 Apr 1991). In 4th intemational school of 
nondestructive testing. Order Number DE93602036. Source: 
OSTI; NTIS (US Sales Only); INIS. 

An austenitic overlay on steel 15Kh2MFA was tested by an ultra- 
sonic probe. Overlays of this kind are used in nuclear reactor 
pressure vessels. The results of the ultrasonic method were com- 
pared with those of the metallographic method. Metallographic 
analysis showed that the majority of defects found by ultrasonic 
tests included clusters of cavities, welded-in slag and cracks, which 
mostly occurred between the weld beads. The experiments gave 
evidence that defects not smaller than 0.5 mm in size can be well 
detected at depths not exceeding 7 mm. (M.D.). 3 figs. 
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34305 (INIS-mf-13350, pp. 42-45) Ultrasonic detection of 
cracks perpendiculer to the surface. Obraz, J. Slovenska 
Vedeckotechnicka Spolocnost, Bratislava (Czechoslovakia). Dom 
Techniky. 1991. 75p. (in Czech). (CONF-9104387—: 4. international 
school of nondestructive testing, Vysoke Tatry (Czechoslovakia), 

22-25 Apr 1991). In 4th menpicil school of nondestructive test- 
ing. Order Number DE93602036. Source: OSTI; NTIS (US Sales 
Only); INIS. 

An ultrasonic probe enabling cracks to be detected at significant 
depths is described. The underlying principle includes transforma- 
tion of the longitudinal ultrasonic wave into a transverse wave. The 
probe is equipped with two transducers which are positioned on a 
common or separated refraction wedge. One transducer is so in- 
clined that the longitudinal wave sent is incident under an angle 
which is smaller than the first critical angle. The other transducer 
receives the longitudinal wave refracted under an angle which is 
larger than the first critical angle. The small space required for the 
displacement of the probe on the surface tested is a major asset of 
this design. Angular probes with transformation of the longitudinal 
wave into a transverse wave will find particular use in in-service in- 
spection of large nuclear reactor pressure vessels. (M.D.). 3 figs., 
3 refs. 


34306 (INIS-mf-13350, pp. 56-57) New trends in leak test- 
ing. Suroveik, E. Svein Vedeckotechnicka Spolocnost, 
Bratislava (Czechoslovakia). Dom Techniky. 1991. 75p. (in Slovak). 
(CONF-9104387-—: 4. international school of nondestructive testing, 
Vysoke Tatry (Czechoslovakia), 22-25 Apr 1991). In 4th intema- 
tional school of nondestructive testing. Order Number 
DE93602036. Source: OSTI; NTIS (US Sales Only); INIS. 

Provisions must be taken in leak tests to prevent the leak capil- 
laries from temporary or apparent clogging that otherwise would 
distort the results. A heating method was examined for leaks of 
various size to open on the action of heat. Artificial leaks were pro- 
duced and tested in gradual heating. A facility was manufactured 
for providing the heating in practice; this facility is widely applicable 
to the testing of diverse components. The central element is a uni- 
versal heating controller. The design of the heating channels 
makes for application of the facility to a variety of components of 
different size. (M.D.). 1 tab. 


34307 (INIS-mf-14083) Further development of the ultra- 
sonic testing method for improving the detection and analysis 
of corrosion cracks. Final . Boehm, P.; Gath, T.W. 
Dortmund Univ. (Germany). Fachgebiet Qualitaetskontrolle; Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany). 
[1992] 88p. (in German). Contract BMFT L9.2/9. Order Number 
DE93705642. Source: OSTI; NTIS (US Sales Only); INIS. 

Defect detection and analysis can be improved applying the ul- 
trasonic multifrequency technique basing on the principle that each 
defect type reveals two characteristic domains during ultrasonic 
testing, i.e. scattering and reflection. The frequency range f;, which 
is the frequency range where transition from scattering to reflection 
occurs, is a major characteristic value identifying the defect size, 
which in the case of corrosion cracks is directly proportional to the 
crack depth. (orig.). 


34308 (IS-T-1444) Development and applications of a new 
computer-controlled magnetic Inspection system. Eichmann, 
A.R. Ames Lab., IA (United States). Jul 1992. 131p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-82. Order Number DE92040579. Source: OSTI; NTIS; GPO 


The magnetic hysteresis inspection technique has been shown 
to obtain results that can be traceable to the fundamental proper- 
ties of the material. A new computer-controlled instrument known 
as the Magnescope Mark Il was developed which can be used to 
make magnetic hysteresis inspections on materials in situ. These 
inspections can be used to evaluate the condition of steel compo- 
nents non-destructively allowing it to by used in applications such 
as quality control and assurance in the production of steel and for 
evaluating the structural integrity of steel components. Previous in- 
spections systems based on this technique were large, heavy, and 
hard to use making measurements out in the field difficult to obtain. 
The Magnescope Mark Il was designed to be smaller, lighter, and 
easier to use allowing fied measurements to be obtained much 
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easier. The design and construction of the Magnescope Mark Il is 
described along with the improvements and additions made to the 
control and analysis software known as MAGNUM. 


34309 + (SAND-91-2856C) Numerical and e: | stud- 
les of high-velocity impact fragmentation. Kipp, M.E.; Grady, 
D.E.; Swegle, J.W. Sandia National Labs., rque, NM 
(United States). 27 Aug 1992. 30p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-921162-7: Hypervelocity impact s jum, Austin, TX 
(United States), 17-20 Nov 1992). Order Number DE92041145. 
Source: OSTI; NTIS; GPO Dep. 

Developments are reported in both numerical and experimental 
capabilities for characterizing the debris spray produced in penetra- 
tion events. We have performed a series of high-velocity 
experiments specifically designed to examine the fragmentation of 
the projectile during impact. High-strength, well-characterized steel 
spheres (6.35 mm diameter) were launched with a two-stage light- 
gas gun to velocities in the range of 3 to 5 km/s. Normal impact 
with PMMA plates, thicknesses of 0.6 to 11 mm, apphed impulsive 
loads of various amplitudes and durations to the steel sphere. The 
extent of fragmentation, loss in momentum, and divergence of the 
debris are shown to correspond to the impact conditions. Multiple 
flash radiography was used to monitor material motion and frag- 
mentation of the steel sphere during the impact event. Dynamic 
fragmentation theories, based on energy-balance principles, were 
used to evaluate local material deformation and fracture state infor- 
mation from CTH, a three-dimensional Eulerian solid dynamics 
shock wave propagation code. The local fragment characterization 
of the material defines a weighted fragment size distribution, and 
the sum of these distributions provides a composite particle size 
distribution for the steel sphere. The calculated axial and radial 
velocity changes agree well with experimental data, and the calcu- 
lated fragment sizes for a specific experiment are in qualitative 
agreement with the radiographic data. 


4210 Combustion Systems 
Refer also to citation(s) 32838, 33400, 33886, 33887 


34310 (ETDE-mf-93702162) Pressure tests with a compact 
low NOx combustor for gas and oll. Final report. Aigner, M.; 
Giese, R.; Schiessel, P.; Schulz, M. Asea Brown Boveri AG, 
Mannheim (Germany). Geschaeftsbereich Kraftwerke; Bundesmin- 
isterium fuer Forschung und Technologie, Bonn (Germany). Oct 
1991 57p. (In German). Contract BMFT 0326700D. Order Number 
DE93702162. Source: OSTI; NTIS (US Sales Only). 

Extensive tests were performed with a conventional premix 
burner and with the double-cone premix bumer developed for ABB 
gas turbines. It has been the target to determine experimentally the 
general laws governing the emissions as a function of pressure. 
From these results the emission level of modern gas turbines with 
higher pressure ratio and higher turbine inlet temperatures can be 
derived. The experiments on a special high-pressure combustor 
test facility were finished successfully. Later the obtained results 
could be verified on a real gas turbine. During dry combustion of 
gas NOx emission levels well below 25 ppm (vol.) can be 
achieved. The CO emission levels can be kept below 8 ppm (vol.), 
whereas the levels of NO. and UHC are near the detection limit. 
When burning liquid fuels low emission values can be reached as 
well with the injection of water. (orig.) With 16 refs., 24 figs. 


34311 (ETDE-mf-93705782) Thermal radiation of gas/solid 
mixtures. Stapper, B.; Koeneke, D. Deutsche Gesellschaft fuer 
Luft- und Raumfahrt e.V. (Germany); Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). Mar 1992 47p. (in 
German). Contract BMFT 0326300B. Order Number DE93705782. 
Source: OSTI; NTIS (US Sales Only). 

This report covers investigations of the thermal radiation of gas/ 
solid mixtures in the temperature range between 350 and 600deg 
C. Emission measurements on heated dust were carried out on an 
experimental plant converted for this purpose and these were eval- 
uated with the aid of a model equation. This equation was derived 
from the energy balance with the aid of a two flow model and also 





measures the effect of grey walls on the radiating medium. The in- 
vestigations were first carried out at high loads and later, after 
conversion of the plant, at low loads. Several quartz sand and fiu- 
idized bed ash fractions and a corundum fraction were used. The 
measurements on quartz sand and corundum as the main compo- 
nents of the ashes should show the effect of solids. The absorption 
and scatter coefficients determined with the aid of the equation 
were compared with earlier measurements where these measure- 
ments were also evaluated by this model because of the 
comparability. All the data were examined for the effect of the com- 
postion of the solids. It was found that a proportion of quartz in 
fluidized bed ash has a great effect on the radiation behaviour be- 
cause of the rise in the absorption coefficient with an increasing 
proportion of quartz. A proportion of aluminium oxide seems to pro- 
duce the opposite effect. One can only suspect the effect of other 
components at present. Further investigations will quantify this rela- 
tionship more exactly. (orig.). 


34312 (KFK-5000, pp. 38-56) Attempts to model the oper- 
ating behaviour of grate firing with reference to the example 
of TAMARA. Behrendt, T. (Kernforschungszentrum Karlsruhe 
GmbH, Lab. fuer Isotopentechnik (Germany)); Dittrich, H.; Lubecki, 
A. Kernforschungszentrum Karlsruhe GmbH (Germany). Lab. fuer 
Isotopentechnik. Mar 1992. (In German). (CONF-9204198-: Sym- 
posium: 25 years of ‘LIT’, 5 years of TAMARA’, Karlsruhe 
(Germany), 7-8 Apr 1992). In Symposium: 25 years of ‘LIT, 5 
years of TAMARA’. Research and development at the Karlsruhe 
Nuclear Research Center on municipal waste incineration. 149p. 
Order Number DE93702439. Source: OSTI; NTIS (US Sales Only). 

Fine control of waste incinerators requires of the 


composition and properties of waste throughout. Moreover the op- 
erating characteristics of a grate firing under non-static conditions 
must be known. Waster composition can be calculated for the in- 
cinerator from generally valid material and energy bills. Apart from 
existing measuring systems, measurement devices are required 
especially for CO. and H20. The assumption that the ratio of C to 
H in the dry mass of the waste must be constant is a necessary 


condition. The non-static operating characteristics of a grate firing 
due to change of the under-grate blast were demonstrated by 
means of the TAMARA pilot plant. The transition from a static con- 
dition to a new operating condition takes some 30 minutes. It can 
be explained with the aid of a simple model. Thus, first useful 
building blocks are available which may form part of more ad- 
vanced control. (orig.). 


34313 (LBL-32408, pp. 1-4) Analysis of turbulent reacting 
flows. Ashurst, W.T. (Sandia National Labs., Livermore, CA 
(United States)); Barr, P.K.; Kerstein, A.R. Lawrence Berkeley 
Lab., CA (United States). [1992]. (CONF-9206180-—Summs.: 14. 
combustion research meeting, Tahoe City, CA (United States), 14- 
17 Jun 1992). In Fourteenth combustion research conference. 
347p. Order Number DE92017086. Source: OSTI; NTIS. 

Numerical simulations that treat one aspect of combustion in 
great detail, but treat other aspects more crudely, have been de- 
veloped in order to highlight various aspects of combustion. Thus, 
the full computer power is devoted to a single feature in each 
model, and does that feature well, rather than poorly representing 
all features. Direct simulations of constant density Navier-Stokes 
turbulence are used to determine premixed flame geometry. Vortex 
rings are used to simulate the unsteady entrance flow in a pulse 
combustor and the impact of strain-rate quenching on premixed 
flame propagation is revealed in the heat release rate. Front- 
tracking algorithms applied to constant-speed propagation through 
idealized flow fields are used to confirm a scaling is con- 
cerning the turbulent burning velocity. The goal of detailed 
viewpoints of combustion will allow other researchers to focus their 
work based on insights gained from this work. In particular, this 
group has not yet included detailed chemical kinetics but these re- 
sults point out which chemical-flow configurations are of interest in 
turbulent combustion. From detailed or reduced chemical analysis 
these specialized simulations could be extended beyond the cur- 
rent limitations. 


34314 Method and apperatus for cooling, neutralizing, and 


removing suspended particulates from the gaseous products 
of combustion and for improving the efficiency of any furnace 
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to which said is attached, the Kagi scrubber. Kagi, 
T. 2 May 1992. Filed date 1 Nov 1990. Canada Patent patent 
application 2029099. 12p. Source: Micromedia Ltd., Technical Infor- 
mation Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, 
Quebec, Canada J8X 3X2. Prices: PC $6.00 CAN; MF $4.00 CAN. 

A method and apparatus are provided for cooling and removing 
the toxic particulates, heavy metals, noxious fumes, and acid from 
the gaseous products of the combustion of materials high in impu- 
rities and/or toxic substances. The dense exhaust and smoke 
emitted from a furnace are drawn through a series of three treat- 
ment chambers by the vacuum effect of extremely high-velocity 
vertical water and alkaline solution jets. The hydraulic pressure of 
the water and alkaline solution jets, in addition to providing draft, 
forces impurities in the gaseous waste to dilute hydraulically or dis- 
solve in a turbulent liquid bath below. The apparatus improves the 
efficiency of any furnace to which it is attached by channelling 
exhaust-heated water through an external radiator, thereby supple- 
menting the heat output of the furnace to which the device is 
attached. Exhaust from the apparatus is about 99% free of impuri- 
ties and has a temperature of ca 70 °F. Byproducts in the water 
resulting from scrubbing the exhaust are biodegradable and suffi- 
ciently diluted for environmentally safe disposal. The apparatus is 
easily and effectively enlarged for use with a stack or miniaturized 
for use with a small stove or furnace. 1 fig. 


4220 Mining and Underground Engineering 
Refer also to citation(s) 34318 


34315 bent sub. Livingstone, R.S.S.; Livingstone, 
R.D. 17 May 1992. Filed date 16 Nov 1990. Canada Patent patent 


application 2030163. 25p. Source: Micromedia Ltd., Technical Infor- 
mation Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, 
Quebec, Canada J8X 3X2. Prices: PC $6.00 CAN; MF $4.00 CAN. 

An adjustable bent sub is provided for use in a downhole drilling 
system for oil and gas exploration. The bent sub of the invention 
consists of a hollow housing and a hollow mandrel shaped to fit 
within the housing. A jam nut is positioned on the end of the man- 
drel to retain it within the housing by abutting a shoulder provided 
on the inner surface of the housing. A 1° off-normal face is ma- 
chined on the shoulder and on the abutting face of the jam nut. By 
positioning the mandrel/jam nut assembly at different angular posi- 
tions with respect to the housing, a linear deviation of 0-2° is 
possible through the length of the sub. The invention provides an 
adjustable bent sub apparatus which is simple to adjust accurately 
in the field to a desired angular deviation during directional drilling. 
13 figs. 


34316 Latch mechanism for use in association with a me- 
chanical drilling jar. Lineham, D.H. 11 May 1992. Filed date 2 
Jan 1992. Canada Patent patent application 2058703. 16p. Source: 
Micromedia Ltd., Technical information Centre, 165 Hotel de Ville, 
Place du Portage, Phase 2, Hull, Quebec, Canada J8X 3X2. 
Prices: PC $6.00 CAN; MF $4.00 CAN. 

An improved latch mechanism is disclosed for use in association 
with mechanical drilling jars used in oil and gas well drilling opera- 
tions to dislodge drill pipe or other objects that have become 
lodged or stuck in the well bore. In the improvement of the inven- 
tion, the latch pins in the mechanical drilling jar proposed in 
Canadian patent 1221960 are replaced by first and second sets of 
roller bearings placed in inclined grooves formed between first and 
second latch rings and a split collet disposed between the first and 
second latch rings. A set of Belville springs is used to maintain 
pressure on the split collet. The inclined grooves convert the axial 
compressional force imparted by the Belville springs into inwardly 
directed radial forces. 5 figs. 


34317 in-ground securement of pipelines and the like. Hill, 
M.F. To Nova Corp. of Alberta (Canada). 1 May 1992. Filed date 
31 Oct 1990. Canada Patent patent application 2029039. 15p. 
Source: Micromedia Ltd., Technical information Centre, 165 Hotel 
de Ville, Place du Portage, Phase 2, Hull, Quebec, Canada J8X 
3X2. Prices: PC $6.00 CAN; MF $4.00 CAN. 

Pipelines for the transportation of fluids such as water, natural 
gas, or petroleum, are often buried underground in low-lying areas 
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subjected to inundation. The buoyancy effect produced by the fluid 
medium encompassing the pipeline in such areas tends to shift the 
position of the pipeline toward the surface, with the potential for the 
pipeline to break through the surface. Concrete weights have hith- 
erto been used to counteract this problem, but these are expensive 
to manufacture and transport to the often remote locations of use. 
An alternative to such weights or other anchoring devices is pro- 
vided. The device of the invention comprises a rigid elongate body, 
which may be integrally formed of rigid reinforced polymeric mate- 
rial, having a central longitudinally-extending raised region shaped 
to receive the cross-sectional dimension of the pipeline wholly 
within the raised region. Generally planar flanges are directed out- 
wardly from each side of the central raised region in a common 
plane. When the pipeline is laid, a ditch is dug at least as wide as 
the weighting device. A plurality of the devices are laid over the 
pipeline at predetermined intervals so that the pipeline at the bot- 
tom of the ditch is received in the central raised region of the 
weighting devices while the flanges lie on the bottom of the ditch. 
The ditch is then backfilled so that the backfill material overlies both 
the pipeline and the weighting devices. The invention relies for its 
effectivess on the weight of the backfill material acting on the cen- 
tral region and flanges of the device. The device of the invention is 
easy to manufacture and transport to its location of use. 7 figs. 


4230 Marine Engineering 
Refer also to citation(s) 33728 


34318 (ETDE-mf-93702192) Seismic loads on offshore 
structures. Problem definition and theoretical preparations. Fi- 
nal report of phase 1. Butt, H.G.; Klingmueller, O. Bilfinger und 
Berger Bauaktiengeselischaft, Mannheim (Germany); Bundesminis- 
terium fuer Forschung und Technologie, Bonn (Germany). [1990] 
107p. (in German). Contract BMFT MTK0427. Order Number 
DE93702192. Source: OSTI; NTIS (US Sales Only). 

Fundamental studies were carried out on the title subject. A re- 
gional comparison of seismic activity and exploration activity helps 
to define those regions for which the seismic resistance of offshore 
structures must be proved. The regulations govering these regions 
are compiled and commented on. In view of the fact that the seis- 
mic load is also determined by the characteristic properties of 
buildings, the investigation took into account four different design 
variations. With a view to the marketing situation of Bilfinger + 
Berger in this field, the investigation concentrated on offshore 
monotowers of different dimensions. The calculations and the com- 
parison of the four different variants helps to arrive at some 
general conciusions. In particular, it is found that the more accu- 
rate hydromechanical solution leads to more ecenomical and safer 
dimensioning. Another field of investigation was the problem of off- 
shore platforms in arctic regions with a high seismic hazard. When 
the platforn is confined in ice, free movement in case of foundation 
excitation may be impossible. It was investigated in what constella- 
tion of the parameters ‘building rigidity’, ‘ground rigidity’, ‘strength’, 
‘elasticity’ and ‘thickness of ice cover’ stress distributions relevant 
for dimensioning may occur. The theoretical preliminary studies 
raised further problems which will be investigated in the next 
project phase. (orig.). 


4260 Components, Electron Devices and Circults 


Refer also to citation(s) 32853, 32884, 33488, 33489, 33714, 
33787, 33869, 34190, 34192, 34366, 34407, 34410, 34411, 34412, 
34413, 34416, 34421, 34502, 34512, 34515, 34532, 34583, 35117, 
35508 


34319 (BNL-47802) Briefing for the proposed ultra- 
violet free-electron laser (UV- FEL) facility at Brookhaven 
National Laboratory. Johnson, E.D. (comp.). Brookhaven National 
Lab., Upton, NY (United States). 15 Jul 1992. 23p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. Order Number DE92040568. Source: OSTI; NTIS; 
GPO Dep. 

The proposed Brookhaven National Laboratory ultraviolet free- 
electron laser (UV-FEL) user facility will provide picosecond and 
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sub-picosecond pulses of coherent ultraviolet radiation for wave- 
lengths from 300 to 75 nm. Pulse width will be variable from about 
7 ps to = 200 fs, with repetition rates as high as 10*Hz, single 
pulse energies > 1 NJ and hence peak pulse power > 200 MW 
and average beam power > 10 W. The facility will be capable of 
“pump-probe” experiments utilizing the FEL radiation with: (1) syn- 
chronized auxiliary lasers, (2) a second, independently tunable FEL 
beam, or (3) broad-spectrum, high-intensity x-rays from an inser- 
tion device in the x-ray ring of the adjacent National Synchrotron 
Light Source. The UV-FEL consists of a high repetition rate recir- 
culating superconducting linear accelerator which feeds pulses of 
electrons to two magnetic wigglers. Within these two devices, pho- 
tons from tunable “conventional” lasers are frequency multiplied 
and amplified. By synchronously tuning the seed laser and modu- 
lating the energy of the electron beam, tuning of as much as 60% 
in wavelength is possible between alternating pulses supplied to 
different experimental stations, with Fourier transform limited reso- 
lution. Thus, up to four independent experiments may operate at 
one time, each with independent control of the wavelength and 
pulse duration. A total of eight experimental stations are planned, 
with two currently assigned to general users, two each for solid 
state and chemical physics, and one each for atomic physics and 
biology. This document provides a few representative examples of 
experiments in these fields, as well as an introduction to the facil- 
ity, its limitations, and its potential for future growth. 


34320 (CONF-9107115-78) Whispering-gallery mirrors for 
short-wavelength laser cavities: Shapes and tolerances. Braud, 
J.P. Massachusetts Inst. of Tech., Cambridge, MA (United States). 
Research Lab. of Electronics. [1991]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-89ER14012. 
From Society of Photo-Optical Instrumentation Engineers (SPIE) 
meeting; San Diego, CA (United States); 21-26 Jul 1991. Order 
Number DE92040667. Source: OSTI; NTIS; GPO Dep. 

The whispering-gallery mirrors desired for use in short- 
wavelength laser cavities are seen to be highly aspheric and very 
different from the shapes encountered in conventional optics. Fab- 
fication tolerance are established by examining the effects of 
various surface imperfections. The mirrors are found to be rela- 
tively insensitive to figures errors. The requirements on surface 
finish are shown to be fairly strict, though less severe than with 
normal-incidence optics. 


34321 (CONF-9107115-79) Development of the MIT table- 
top soft x-ray laser. Hagelstein, P.L. Massachusetts Inst. of Tech., 
Cambridge, MA (United States). Research Lab. of Electronics. 
[1991]. 21p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-89ER14012. From Society of Photo- 
Optical Instrumentation Engineers (SPIE) meeting; San Diego, CA 
(United States); 21-26 Jul 1991. Order Number DE92040671. 
Source: OSTI; NTIS; GPO Dep. 

We have been developing a small-scale EUV laser facility at MIT 
with which we hope to observe gain in nickel-like molybdenum at 
191 A. The physics involved in the formation of laser gain is exam- 
ined through the use of simple models, and optimum operating 
temperatures and electron densities are determined. The upper 
state population is determined primarily through a balance between 
direct collisional excitation to and from the upper laser state; the 
lower state population follows primarily from a balance between in- 
direct excitation and radiative decay. Models describing these 
balances are used to estimate optimum conditions and the result- 
ing population inversions. 


34322 (CONF-9107115-80) Transient x-ray laser schemes 
at 1 » and at 2 yu. Hagelstein, P.; Goodberlet, J.; Basu, S. Massa- 
chusetts Inst. of Tech., Cambridge, MA (United States). Research 
Lab. of Electronics. [1991]. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-89ER14012. From 
Society of Photo-Optical Instrumentation Engineers (SPIE) meet- 
ing; San Diego, CA (United States); 21-26 Jul 1991. Order Number 
DE92040670. Source: OSTI; NTIS; GPO Dep. 

The development of a pump laser for X-ray lasers which oper- 
ates at wavelengths longer than 1 4 would permit the attainment of 
higher electron temperatures for a given pump intensity. Such a 
system would be of interest for electron collisional schemes at low 





Z, and would have the potential to improve the overall system effi- 
ciency. An initial design for an optical parametric oscillator which 
would down-convert 1 yu radiation to 2 yu is presented. 

34323 (CONF-9107115-81) Polarizing optics for the soft 
x-ray regime: Whispering-gallery mirrors and multilayer beam- 
splitters. Braud, J.P. Massachusetts Inst. of Tech., Cambridge, MA 
(United States). Research Lab. of Electronics. [1991]. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-89ER14012. From Society of Photo-Optical Instrumentation 
Engineers (SPIE) meeting; San Diego, CA (United States); 21-26 
Jul 1991. Order Number DE92040668. Source: OSTI; NTIS; GPO 


Two short-wavelength optical components are described. The 
first, the whispering-gallery mirror, uses many glancing-incidence 
reflections to deflect a beam through a large net angle. Because 
the Fresnel coefficient for each reflection depends upon the state 
of polarization, the whispering-gallery mirror can act both as a po- 
larizer and as a birefringent element. The second, the multilayer 
polarizing beamsplitter, is a Brewster-angle reflector thin enough to 
allow partial partial transmission of the incident beam. Its behavior 
can be surprising; in some cases the same polarization mode is 
preferred on both reflection and transmission. 
34324 (DOE/DP/40200-197) LLE Review: Quarterly report, 

ch 1992: Volume 50. Keck, R.L. (ed.). Rochester 
Univ., NY (United States). Lab. for Laser Energetics. [1992]. 58p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC03-85DP40200. Order Number DE92040664. Source: 
OSTI; NTIS; GPO Dep. 

This volume of the LLE Review, covering the period January— 
March 1992, contains articles on the use of diffraction gratings in 
laser applications, and the fabrication of gratings for use in these 
applications. there are two articles on the use of lasers to explore 
fundamental physics issues and an article on the use of a solid- 
state diode array for x-ray imaging. Finally, the activities of the 
National Laser Users Facility and the GDL and OMEGA laser sys- 
tems are summarized. 


34325 
ultraviolet lasers: ogress report, December 15, 1991- 
December 14, 1992. Rocca, J.J. Colorado State Univ., Fort 
Collins, CO (United States). Aug 1992. 28p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-91ER12110. 
Order Number DE92040853. Source: OSTI; NTIS; GPO Dep. 

The project objective is to explore the generation of soft X-ray 
laser radiation in a plasma column created by a fast capillary dis- 
charge. The proposed capillary lasing scheme offers the potential 
for compact, simple and efficient soft X-ray laser sources. For this 
purpose a compact, fast pulse generator which produces 100 kA 
current pulses with a risetime of 11 ns was constructed. Initial ex- 
periments were conducted in evacuated capillaries, in which the 
plasma is produced by ablation of the capillary walls. The soft X- 
ray emission from discharges in polyethylene capillary channels 
was studied to investigate the possibility of amplification in the 3-2 
transition of C Vi, at A = 18.2 nm. Time-resolved spectra in which 
this transition appears anomalously intense with respect to the 4-2 
transition of the same ion were obtained. To date, however, this 
phenomenoa could not be confirmed as gain, as the intensity of 
the 18.2 nm line has not been observed to increase exponentially 
as @ function of the capillary length. Encouraging results were ob- 
tained by fast pulse discharge excitation of capillaries filled with 
preionized gas. High temperature (Te > 150 eV), small diameter 
(~200 ym) plasma columns were efficiently generated. Fast cur- 
rent pulse excitation of a selected low mass density of uniformly 
preionized material Mag the capillary was observed to detach 
rapidly the plasma from the capillary walls, and form a plasma 
channel of a diameter much smaller and significantly hotter than 
those produced by a similar current pulse in evacuated capillaries 
of the same size. Discharges in argon-filled capillaries at currents 
between 20 and 60 kA produced plasmas with ArX-Aryjy line emis- 
sion, and with spectra that are similar to those of plasmas 
generated by > | MA current implosions in large pulsed power ma- 
chines. The characteristic of these plasmas approach those 
necessary for soft X-ray amplification in low Z elements. 


(DOE/ER/12110-2) Capillary discharge extreme 
Pr. 
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34326 (DOE/ER/14012-T3) A two-photon fluorescence au- 
tocorrelator for a Nd:YLF modelocked laser. Kner, P.A. 
Massachusetts Inst. of Tech., Cambridge, MA (United States). May 
1991. 63p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FGO02-89ER14012. Order Number 
DE92040666. Source: OSTI; NTIS; GPO Dep. 

In this thesis, | discuss the design and implementation of an 
autocorrelator for an actively modelocked ND:YLF laser at wave- 
length 1.054um. A dye is used to te a broadband 
two-photon fluorescence (TPF) signal at 570nm which is the auto- 
correlation of the laser pulses. Two different techniques are 
discussed. A colliding pulse scheme can be used to generate a 
TPF autocorrelation signal as a function of distance, or an interfer- 
ometer technique can be used to generate an autocorrelation 
signal as a function of the delay in an interferometer arm. Experi- 
mental results are discussed, but they are inconclusive because of 
difficulties in interpreting the signal. 


34327 (DOE/PC/79676-T3) Lightweight transformer demon- 
stration: Semiannual status report, 1 October 1987-31 March 
1988. Avco Research Lab., Inc., Everett, MA (United States). 
[1988]. 17p. Sponsored by USDOE, Wastiington, DC (United 
States). DOE Contract AC22-87PC79676. Order Number 
DE92040476. Source: OSTI; NTIS; GPO Dep. 

Information is presented on progress made during the reporting 
period: 10/1/87—3/31/88. The project goal is to support highly fo- 
cused, innovative, fundamentaVapplied research approaches that 
will complement the Feasibility Assessment Program for Space 
Based, Multimegawatt, MHD Power Systems. (JDB) 


34328 $$ (DOE/PC/79676-T4) Lightweight transformer demon- 
stration: Semiannual status report, 1 April 1988-30 September 
1988. Avco Research Lab., Inc., Everett, MA (United States). 
[1988]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-87PC79676. Order Number 
DE92040477. Source: OSTI; NTIS; GPO Dep. 

Information is presented on progress made during the reporting 
period: 4/1/88-9/30/88. The project goal is to support highly fo- 
cused, innovative, fundamentaVapplied research approaches that 
will complement the Feasibility Assessment Program for Space 
Based, Multimegawatt, MHD Power Systems.(JDB) 


34329 (DOE/PC/79676-T5) Lightweight transformer demon- 
stration: status report, 27 March 1989-25 June 1989. 
Avco Research Lab., Inc., Everett, MA (United States). [1989]. 24p. 
Sponsored by USDOE, Washi , DC (United States). DOE 
Contract AC22-87PC79676. Order Number DE92040478. Source: 
OSTI; NTIS; GPO Dep. 

Information is presented on progress made during the reporting 
period: 3/27/89-6/25/89. The project goal is to support highly fo- 
cused, innovative, fundamental/applied research approaches that 
will complement the Feasibility Assessment Program for Space 
Based, Multimegawatt, MHD Power Systems.(JDB) 


34330 (ENEA-RT-INN-91-57) XeCi excimer laser with con- 
tinuously tunable output pulsewidth. Di Lazzaro, P.; Flora, F.; 
Gerardino, A.; Letardi, T. ENEA, Frascati (Italy). Centro Ricerche 
Energia - Area Energia e Innovazione. 1992. 16p. Order Number 
DE93712100. Source: OSTI; NTIS (US Sales Only). 

The first self-injected excimer laser is described. A continuosly 
variable output pulse duration between 2 and 100 ns has been 
achieved by an opportune intracavity loss modulation. The output 
laser radiation consists of a train of pulses or of a single dumped 
pulse. In the latter case, output pulses with peak power up to 2 
MW have been obtained, with remarkable stability and reproducibil- 
ity characteristics. 


34331 (FASAC-TAR-92040080) Optoelectronics research in 
the former Soviet Union. Casey, H.C. Jr.; Bishop, S.G.; Eichen, 
E.; Kazarinov, R.F.; Taylor, H.F. Science Applications International 
Corp., McLean, VA (United States). Foreign Applied Sciences 
Assessment Center. May 1992. 218p. Source: OSTI; Science Ap- 
plications International Corp., 1710 Goodridge Dr., P.O. Box 1303, 
McLean, VA 22102. 

ics research in the former USSR has been exam- 
ined in the areas of epitaxial layer growth and device processing 
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photonic devices such as semiconductor lasers and photodetec- 
tors, high-speed lasers, the integration of photonic devices and 
transistors for optoelectronic integrated circuits (OEICs), optical 
amplifiers, optoelectronic switching and optical communications. 
These devices are largely prepared with Ill-V compound semicon- 
ductors. This assessment by a panel of US experts is based on a 
review of the translated Soviet technical literature, supplemented 
by information from recent visits to the former USSR. The majority 
of optoelectronic devices were fabricated on wafers prepared by 
liquid-phase epitaxy. The Soviet low-temperature growth tech- 
niques at 500° to 550°C permitted growth of Al,Ga,_,As/GaAs 
heterostructure laser structures with layer thicknesses less than 
100 A, and threshold currents of 1 mA. These semiconductor laser 
properties are competitive with structures grown in the West by the 
more reproducible epitaxial growth techniques of molecular-beam 
epitaxy and metal-organic chemical-vapor deposition. The 
strongest area of optoelectronic device research has been semi- 
conductor lasers. Their work includes both Al,Ga,_,As/GaAs and 
Ga,\n,_,AsyP,_,/InP heterostructure lasers. There is less strength 
in photodetectors. Theoretical work on heterojunction bipolar tran- 
sistors and metal-semiconductor field-effect transistors is very 
good. A lack of electron-beam lithography and plasma-etching pro- 
cesses for Ill-V compound semiconductor devices has delayed the 
integration of high-quality discrete lasers, transistors, and photode- 
tectors into OEICS; Soviet researchers have been active in 
optoelectronic switching. 


34332 (KCP-613-4803) Aqueous cleaning of flux residue 
from solder joints: Final Krska, C.M. Allied-Signal 
Aerospace Co., Kansas City, MO (United States). Kansas City Div. 
Aug 1992. 27p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00613. Order Number 


DE92019637. Source: OSTI; NTIS; GPO Dep. 

Solder joints have traditionally been cleaned using chlorinated or 
fluorinated solvents. This study addressed alternate processing. 
One process involved using a saponifier/water solution to remove 
rosin flux residues; the other process involved using a water- 


soluble flux and water to remove the residues. Although both 
processes were satisfactory, the water-soluble flux with water 
cleaning proved to be the best. 


34333 (LA-UR-92-2515) Design of a compact application- 
oriented free-electron laser. Chan, K.C.D.; Meier, K.; Nguyen, D.; 
Sheffield, R.; Wang, T.S.; Warren, R.W.; Wilson, W.; Young, L.M. 
Los Alamos National Lab., NM (United States). [1992]. 16p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-9208109-16: 16. international LINAC 
conference, Ottawa (Canada), 23-28 Aug 1992). Order Number 
DE92040391. Source: OSTI; NTIS; INIS; GPO Dep. 

The goal of the Advanced Free-Electron Laser Project at the Los 
Alamos National Laboratory is to demonstrate that a free-electron 
laser (FEL) suitable for industrial, medical, and research applica- 
tions can be built. This FEL system should be efficient, compact, 
robust, and user-friendly. To achieve this goal, we have incorpo- 
rated advanced components presently available. Electrons 
produced by a photoelectron source are accelerated to 20 MeV 
by a _ high-brightness accelerator, They are transported 
by an emittance-preserving beamline with permanent-magnet 
quadrupoles and dipoles. The electron beam has excellent instan- 
taneous beam quality better than: 2.5 x mm mrad in transverse 
emittance and 0.3% in energy spread at a Peak current up to 310 
A. It is used to excite a FEL oscillator with a pulsed-current mi- 
crowiggler. Including operation at higher harmonics, the laser 
wavelength extends from 3.7 um to 0.4 um. 


34334 (LA-UR-92-2537) Thermal distortion limits on the 
performance of XUV free-electron lasers configured with a 
multifacet-mirror ring resonator. Goldstein, J.C.; McVey, B.D. 
Los Alamos National Lab., NM (United States). [1992]. 13p. Spon- 
sored by USDOE, Washington, DC (United States); Department of 
Defense, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-920792-29: SPIE international symposium on 
optical applied science and engineering, San Diego, CA (United 
States), 19-24 Jul 1992). Order Number DE92040387. Source: 
OSTI; NTIS; GPO Dep. 
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XUV (10 mn< + < 100 nm) free-electron lasers (FELS) are 
potential light sources for materials research applications (to com- 
plement future synchrotron light sources) and soft x-ray projection 
lithography applications for the manufacture of electronic microcir- 
cuits. Requirements for compact physical dimensions for these 
devices, together with relatively low reflectivity mirrors and small 
optical beam sizes at these wave-lengths, make thermal loading of 
the mirrors of XUV FEL oscillators a potentially serious problem. In 
this paper, we consider the effects of thermal distortion of the on 
the performance of an XUV FEL designed specifically as a 60 nm 
light source for lithographic applications. We formulate a mathe- 
matical model of the relevant physical processes, and solve that 
model with the aid of a 3 - D FEL simulation code. The numerical 
solutions demonstrate the existence of an unusual optical mode of 
the FEL oscillator in which the steady-state resonator power de- 
creases linearly as the thermal distortion coefficient of the mirrors 
increases. The stabilizing effect of a scraper mirror as a mode con- 
trol aperture is discussed. Limits on the magnitude of the mirror 
thermal distortion coefficient, for which near ideal FEL performance 
is retained, are discussed. 


34335 Solid state laser media driven by remote nuclear 

fluorescence. Prelas, M.A. To Dept. of Energy. 16 Jan 
1991. USA Patent patent application 7-641,831. 24p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. Order Number DE92019838. Source: OSTI; NTIS; 
GPO Dep. 

An apparatus is provided for driving a solid state laser by a nu- 
clear powered fluorescence source which is located remote from 
the fluorescence source. A nuclear reaction produced in a reaction 
chamber generates fluorescence or photons. The photons are col- 
lected from the chamber into a waveguide, such as a fiber optic 
waveguide. The waveguide transports the photons to the remote 
laser for exciting the laser. 


34336 (SAND-92-0740C) Repetitive, plasma switched, gl 
gawatt, ultra-wideband Impulse transmitter development. Clark, 
R.S.; Rinehart, L.F.; Buttram, M.T.; Aurand, J.F.; Lundstrom, J.M.; 
Patterson, P.E.; Roose, L.D.; Crowe, W. Centaur Associates, Inc., 
Washington, DC (United States). [1992]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO4- 
76DP00789. (CONF-9208127-5: 6. national conference on high 
power microwave technologies, Lackland AFB, TX (United States), 
24-28 Aug 1992). Order Number DE92040087. Source: OSTI; 
NTIS; GPO Dep. 

Sandia National Laboratories has developed several repetitive, 
ultra-wideband (UWB), impulse transmitters to address impulse 
source, and to support experimental applications. The sources fall 
into two different classes, pulse peaking and pulse shorting. 
SNIPER (Sub-Nanosecond ImPulsE Radiator) is a source which 
uses an oil peaking switch to obtain a fast risetime (250-pS) pulse 
of 2-nS duration. The output v s betwoen few tens of 
kilovolts to 250-kV. EMBL (EnantioMorphic Blumlein) is a similar 
device (presently under development) which uses a gas switch to 
short the falling portion of a 2-nS pulse to approximately 100-pS. 
To date, an output voltage of approximately 600-kV has been ob- 
tained (700-kV is the design goal). Depending upon the source, 
repetitive operation from single shot to 5-kHz (1-kHz nominal) has 
been obtained with excellent reliability and repeatability. Both 
sources are plasma switched impulse transmitters using a 
Hydrogen-thyratron based modulator, an oil-filled Blumlein (of two 
types), a peaking (or shorting) switch and a wideband TEM horn. 
Powers exceeding one-gigawatt are routinely generated. This tech- 
nology appears to be extendable to at least 10-gigawatts. The 
frequency spectrum of the radiated pulse from these sources in- 
clude the spectrum of 100-MHz to 3-GHz. The pulse is generated 
externally and then injected into the antenna. Due to the high pow- 
ers involved and the need to radiate a broad spectrum of 
frequencies, Sandia has concentrated on TEM horn antennas. Sev- 
eral TEM horns have been built and used during this program. In 
those cases where higher gains are desired for the higher frequen- 
cies, TEM horn-fed dish antennas have been employed. A detailed 
overview of the UWB Transmitters along with measured radiated 
electric field strengths will be presented. 





34337. (SAND-92-0876C) Analysis and experimental results 
for an extraction cavity for the split-cavity oscillator. Bacon, 
L.D.; Toth, R.P. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF- 
9208127—1: 6. national conference on high power microwave 
technologies, Lackland AFB, TX (United States), 24-28 Aug 1992). 
Order Number DE92040262. Source: OSTI; NTIS; GPO 

The kinetic energy in a split-cavity oscillator’s (SCO's) modulated 
beam must be converted into microwave energy in a waveguide. 
ne efficiency of this conversion process is a major factor in the 
overall efficiency of this source. The low-impedance beam used 
with the SCO typically a few kiloamperes at 140 kV — with the ac- 
companying space-charge effects and beam loading of the 
gap, differentiates the extractor design for an SCO from that of 
more conventional beam-modulation tubes. This paper will discuss 
an analytical and experimental effort to design an extractor cavity 
for a 1 GHz SCO that has optimum Q and shunt impedance. Our 
approach was to build a rectangular extraction cavity of known, 
variable Q. This serves the dual purpose of enabling us to search 
the parameter space for an optimum coupler and to evaluate the 
modulation characteristics of the beam, since the power output at 
optimum Q is related to the beam’s energy and modulation charac- 
teristics. We will discuss a chain-parameter matrix model of the 
cavity, beam loading effects, and experimental results for power 
output as a function of extraction cavity parameters. 


34338 (SAND-92-0878C) An EnantioMorphic BLumiein 
ultra-widebend source. Rinehart, L.F.; Buttram, M.T.; Crowe, 
W.R.; Clark, R.S.; Lundstrom, J.M.; Patterson, P.E. Sandia Na- 
tional Labs., ue, NM (United States). [1992]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9208127-4: 6. national confer- 
ence on high power microwave technologies, Lackland AFB, TX 
(United States), 24-28 Aug 1992). Order Number DE92040091. 
Source: OSTI; NTIS; GPO Dep. 

Working designs exist for 1 GW, 1 kHz ultra-wideband (UWB) 
sources (e. g. SNIPER). As these generators are pressed to higher 
peak powers and repetition rates, insulation, energy loss due to 
stray capacitance, and system efficiency (including power supplies 
and modulators) become critical issues. The EnantioMorphic (mir- 
ror image) BLumlein (EMBL) is a new type of vector inversion 
transmission line pulser which is designed to alleviate some of 
these problems. The design goals for EMBL are: 10 GW peak 
power, 700 kV,~1 kHz rep-rate and <100 ps risetime in a 50 ohm 
geometry. A gas spark gap peaking switch adds UWB frequency 
components to the EMBL output pulse. 


34339 (SAND-92-1797C) The use of special purpose 
caannihtiy teak chan: tab euntiinns eultabiiite to cantuans doe 
vices. Sweet, J.N. Sandia National Labs., Albuquerque, NM 
(United States). 27 Jul 1992. 3p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9210159-1: Wafer level reliability (WLR) workshop, Lake 
Tahoe, CA (United States), 25-28 Oct 1992). Order Number 
DE92040266. Source: OSTI; NTIS; GPO Dep. 

Short communication. INTEGRATED CIRCUITS/materials test- 
ing; RELIABILITY; WEAPONS; CORROSION PROTECTION; MOS 
TRANSISTORS; STRESS ANALYSIS 


34340 (SAND-92-1914C) HTS-based switched filter banks 
and delay lines. Martens, J.S. (Sandia National Labs., Albu- 
querque, NM (United States)); Hietala, V.M.; Ginley, D.S.; Tigges, 
C.P.; Plut, T.A.; Truman, J.K.; Track, E.K.; Young, K.H.; Young, 
R.T. Sandia National Labs., Albuquerque, NM (United States). 
[1992]. 5p. Sponsored by USDOE, Washington, DC (United States); 
Department of Defense, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-920802-8: supercon- 
ductivity conference, Chicago, IL (United States), 23-28 Aug 1992). 
Order Number DE92041146. Source: OSTI; NTIS; GPO Dep. 

For a number of communications and other applications, 
switched filter banks (some channelizers) and switched delay lines 
(phase shifters) are extremely useful since YBaCuO and 
TiCaBaCuo filters and delay lines have shown significant perfor- 
mance enhancements over their conventional counterparts, a 
purely superconducting version of the switched assemblies could 
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result in additional improvements. A thermal switch has been 
developed that provides good isolation and insertion loss with ade- 
quate switching times to allow a monolithic approach to the 
switched lines and fitter banks. Filter banks in the 8-11 GHz range 
have been demonstrated with insertion losses < 1 dB and out-of- 
band rejection greater than a package-limited 50 dB. Switched 
delay lines have been fabricated with insertion losses less than 0.3 
dB/bit and peak phase deviations from linearity of less than 5 de- 
grees over 30 GHz bandwidths. 


34341 (UCRL-JC—109255) Optical glasses for high-peak- 
power laser applications. Campbell, J.H.; Rainer, F. Lawrence 
Livermore National Lab., CA (United States). 31 Jul 1992. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-920792-31: SPIE international 
symposium on optical applied science and engineering, San Diego, 
CA (United States), 19-24 Jul 1992). Order Number DE92040403. 
Source: OSTI; NTIS; GPO Dep. 

Only a limited number of optical glasses are commercially avail- 
able that can be used in high-fluence laser applications between 
0.35 and 1.05 yum. These include primarily certain phosphate 
glasses and fused silica. Phosphate glasses can now be made 
free of Pt-inclusions; the technology leading to this improvement is 
briefly discussed. In addition, inclusion-free fused silica can be 
made by a high temperature, chemical-vapor-deposition (CVD) pro- 
cess. Measured damage thresholds over a range of wavelengths 

and pulse lengths are reported for these materials. In addition, the 
use of doped layers of plasma CVD fused silica as a means of 
making high damage-threshok rugate filters is presented. The im- 
pact ‘a a high nonlinear refractive index (nz) on the spatial profile 
of the laser beam is discussed. Dramatic improvements in laser 
performance are possibie if an inclusion-free, low-n2 glass (such as 
fluorophosphate) could be made. Multiphoton absorption and solar- 
ization of fused silica at 351 nm are also reviewed; fused silica 
continues to be the preferred material for high fluence applications 
at this wavelength. 


34342 
for x-ray laser . London, R.A. (Lawrence Livermore Na- 
tional Lab., CA (United States)); Amendt, P.; Strauss, M. Lawrence 
Livermore National Lab., CA (United States). 2 Jul 1992. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-920523-6: 3. international colloquium on 
x-ray lasers, Schliersee (Germany), 18-22 May 1992). Order Num- 
ber DE92040402. Source: OSTI; NTIS; GPO Dep. 

Analytic scaling laws for the coherence length and coherent 
power of simple parabolic profile x-ray lasers are derived and ap- 
plied to estimate the maximum coherent power at saturation and 
the configuration of such a laser. Approximately 1 mJ of coherent 
energy at 45A can be extracted from an ideal single stage laser at 
saturation, providing an adequate source for application to x-ray 
holography of biological samples. 


34343 Power supply testing system for non-utility power 
generators. Kondoh, Toyoshi. To Tatsumi Corp. (Japan). 29 Mar 
1992. Filed date 28 Sep 1990. Canada Patent patent application 
2026477. 22p. Source: Micromedia Ltd., Technical Information 
Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $6.00 CAN; MF $4.00 CAN. 

A power supply testing system for a non-utility power generator 
comprises a plurality of tank units to be powered, which are pro- 
vided depending on the number of phases of a multiphase ac 
power source used with the non-utility power generator. Each tank 
unit includes a tank to be powered filled with a resistive liquid, a 
depending main electrode located within the tank and adapted to 
receive power from the non-utility generator, and a moveable insu- 
lator interposed between the main electrode and the tank for 
regulating the amount of a current passed from the electrode to the 
tank. An additional tank unit is provided for spare purposes. A 
common unit is located in communication with the plurality of tank 
units, in which the resistive liquids are collected from within those 
units. A main supply pipe located above the plurality of tank units 
supplies the resistive liquids to the tank units via a plurality of inlet 
pipes branching off from the main supply pipe into the plurality of 
tank units. A flow rate regulator valve is attached to each of these 


(UCRL-JC—111164) Geometric optics scaling laws 
coherence 
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inlet branches for regulating the flow rate of the resistive liquid sup- 
plied to each tank unit. The system of the invention enables the 
load in the tanks to be well-balanced during testing, even if a cer- 
tain tank or electrode breaks down. 6 figs. 
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Refer also to citation(s) 34510 
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Refer also to citation(s) 32982, 34319, 34362, 34497, 34519, 
35086, 35427, 35429 


34344 (CONF-9209206—1) Oak Ridge 25URC Tandem Ac- 
celerator: 1992 SNEAP lab report. Alton, G.D.; Dinehart, M.R.; 
Dowling, D.T.; Haynes, D.L.; Irizarry, C.A.; Jones, C.M.; Juras, 
R.C.; Lane, S.N.; LeCroy, C.T.; Meigs, M.J.; Mills, G.D.; Mosko, 
S.W.; Murray, S.N.; Olsen, D.K.; Tatum, B.A. Oak Ridge National 
Lab., TN (United States). [1992]. 2p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
Symposium of northeastern accelerator personnel (SNEAP); Que- 
bec (Canada); 23-25 Sep 1992. Order Number DE93000973. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Short communication. TANDEM ELECTROSTATIC ACCELERA- 
TORS/operation; OPERATION 


34345 (DOE/ER/40693—1) [Theoretical and experimental 
studies In accelerator physics]: Progress report. Pellegrini, C. 
California Univ., Los Angeles, CA (United States). [1992]. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG03-92ER40693. Order Number DE92040333. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The work supported by the above referenced grant is a broadly 
based research program on advanced accelerator physics con- 
cepts. Specific areas of research include: (1) non-linear beam 
dynamics studies; (2) development of low emittance, high bright- 
ness electron sources; (3) development of RF accelerating 
structures; and (4) studies of laser acceleration, in particular the in- 
verse free electron laser. The research involves both theoretical 
and experimental studies and is carried out in collaboration with fac- 
ulty and students in the UCLA Electrical Engineering Department. 
34346 (JAERI-M—92-054, pp. 20-38) Computer codes for de- 
signing proton linear accelerators. Kato, Takao (National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan)). Japan Atomic 
Energy Research Inst., Tokyo (Japan). Mar 1992. (in Japanese). 
(CONF-9110401-—: 7. topical meeting on nuclear code develop- 
ment, Tokai (Japan), 30-31 Oct 1991). In Proceedings of the 7th 
topical meeting on nuclear code development. 189p. Order Num- 
ber DE92538701. Source: OSTI; NTIS; INIS. 

Computer codes for designing proton linear accelerators are 
discussed from the viewpoint of not only designing but also con- 
struction and operation of the linac. The codes are divided into 
three categories according to their purposes: (1) design code, (2) 
generation and simulation code, and (3) electric and magnetic fields 
calculation code. The role of each category is discussed on the ba- 
sis of experience at KEK (the design of the 40-MeV proton linac 
and its construction and operation, and the design of the 1-GeV 
proton linac). We introduce our recent work relevant to three- 
dimensional calculation and supercomputer calculation: (1) tuning 
of MAFIA (three-dimensional electric and magnetic fields calcula- 
tion code) for supercomputer, (2) examples of three-dimensional 
calculation of accelerating structures by MAFIA, (3) development of 
a beam transport code including space charge effects. (author). 


34347 (LAL-RT-92-06, pp. 17-19) First lasing of the CLIO 
FEL. Glotin, F. (Laboratoire pour |’Utilisation du Rayonnement 
Electromagnetique (LURE), Paris-11 Univ., 91 - Orsay (France)R); 
Berset, J.M.; Chaput, R.; Kergosien, B.; Humbert, G.; Bourdon, 
J.C.; Bernard, M.; Garvey, T.; Mencik, M. Paris-11 Univ., 91 - 
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Orsay (France). Lab. de l’'Accelerateur Lineaire. Apr 1992. (CONF- 
920315-: 3. European particle accelerator conference, Berlin 
(Germany), 24-28 Mar 1992). In Contributions to the 3rd EPAC 
conference. 21p. Order Number DE93710873. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Laser oscillation between 5 and 10 um has been obtained with 
CLIO (‘Collaboration for an Infrared Laser at Orsay’). An S-band 
FEL dedicated linac has been built for this purpose. The electron 
beam energy was 40 MeV in this set of experiments. A 0.5 nC 
charge per bunch of 15 ps duration was passed through a 2 m 
long undulator. The resonator is a 4.8 m long, metal mirror, optical 
cavity. The optical beam was coupled out by a CaF. or ZnSe plate 
near Brewster incidence (60 deg). The first measurements of the 
accelerator and laser characteristics are presented. (author) 3 refs., 
3 figs., 1 tab. 


34348 $$ (LA-UR-92-2645) Operation of the APEX photoinjec- 
tor accelerator at 40 MeV. Feldman, D.W.; Bender, S.C.; Byrd, 
D.A.; Caristen, B.E.; Early, J.W.; Feldman, R.B.; Goldstein, J.C.; 
Martineau, R.L.; O'Shea, P.G.; Pitcher, E.J.; Schmitt, M.J.; Stein, 
W.E.; Wilke, M.D.; Zaugg, T.J. Los Alamos National Lab., NM 
(United States). [1992]. 5p. Sponsored by of Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9208109-17: 16. international LINAC conference, Ottawa 
(Canada), 23-28 Aug 1992). Order Number DE92040353. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We have successfully operated the photoinjector and rf linear ac- 
celerator for the Los Alamos APEX free electron laser (FEL) at 
design energy, average macropulse current, and emittance. The 
accelerator, which operates at 1.3 GHz, consists of a 6 MeV pho- 
toinjector and three standing-wave structures with a total beam 
energy of 40 MeV. This paper presents performance characteristics 
of the APEX system. The results show that this technology is ca- 
pable of providing reliable, high-peak current, ultra-high brightness 
electron beams. 


34349 (LBL-31522) Exploratory studies, 1991. Lawrence 
Berkeley Lab., CA (United States). Mar 1992. 27p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO03- 
76SF00098. Order Number DE93001544. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Exploratory Studies Group is dedicated to advanced investi- 
gation of accelerators and radiation, primarily in the area of 
charged-particle beams and photon beams. Its primary mission is 
to explore the next steps in the development of particle accelera- 
tors and storage rings, which are important both for high-energy 
physics and for the wide range of disciplines now turning to 
synchrotron-radiation sources and free-electron lasers. Our re- 
search is therefore deeply committed to LBL's institutional goal of 
becoming a center for the generation and use of coherent and in- 
coherent electromagnetic radiation of exceptional brightness, as 
well as for generic research on the future development of accelera- 
tors. A significant fraction of our effort is dedicated to general 
accelerator-physics research for facilities on the immediate horizon, 
but a vital part of our activities comprises research into exotic pos- 
sibilities for charged-particle production, accumulation, acceleration, 
and storage. During this report period, we were proncipally in- 
volved in four general areas of study: Accelerator-physics research 
for the Advanced Light Source, the 1-2 GeV synchrotron radiation 
source now under construction at LBL. In collaboration with the 
Stanford Linear Accelerator Center, both the conceptual and the 
detailed design of PEP-Il, an energy-asymmetric electron-positron 
collider, based on the PEP ring at SLAC and designed to serve as 
a B-meson factory. Studies of ultraviolet and infrared free-electron 
lasers based on linear accelerators and storage rings, in particular 
the conceptual design of an infrared free-electron laser for the pro- 
posed Chemical Dynamics Research Laboratory at LBL. Generic 
high-energy accelerator-physics and photon-beam research di- 
rected far into the future to envision facilities that would employ 
new techniques of particle-beam acceleration and storage and 
photon-beam generation. 


34350 (LBL-31525) Bevalac Operations, 1991. Lawrence 
Berkeley Lab., CA (United States). Mar 1992. 29p. Sponsored by 





USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. Order Number DE93001546. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report discusses the following aspects of the Bevalac: Ac- 
celerator Technology and Operations Summary; Support for Space 
Exploration; Nuclear Science Research; and Biomedical Research. 


34351 (RCNP-P-118, pp. 51-56) Experiments on few nu- 
cleon systems in the RCNP cascade project. Fukunaga, Kiyoji 
(Kyoto Univ., Uji (Japan). Inst. for Chemical Research); Kakigi, 
Shigeru. Osaka Univ., Ibaraki (Japan). Research Center for Nu- 
clear Physics. Nov 1991. (In Japanese). (CONF-9106379-: 
Workshp on nuclear physics of few-body system, Osaka (Japan), 
20-22 Jun 1991). In Report of the workshop on ‘nuclear physics of 
few-body system’. 228p. Order Number DE92538705. Source: 
OSTI; NTIS; INIS. 

Many experiments on few nucleon systems have been performed 
to study (1) momentum distribution of nucleons in the 
states of few nucleon system such as *He and “He, (2) Faddeev- 
Yakubovsky theory and multiple scattering effects, (3) off energy 
shell character of two body potential, and (4) effect of three-body- 
force in nuclear reaction. Break up reactions of few nucleon 
systems are discussed under the kinematical conditions of OFS, 
FSI and in the region far from these two reactions at the intermedi- 
ate energy using the ring cyclotron facilities of RCNP. (author). 


34352 (SLAC-PUB-5865) Accelerator structure work for 
NLC. Miller, R.H. (Stanford Linear Accelerator Center, Menlo Park, 
CA (United States)); Adoiphsen, C.; Bane, K.L.F.; Deruyter, H.; 
Farkas, Z.D.; Hoag, H.A.; Holtkamp, N.; Lavine, T.; Loew, G.A.; 
Nelson, E.M.; Paimer, R.B.; Paterson, J.M.; Ruth, R.D.; 
son,.Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Jul 1992. 3p. by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00515. (CONF-920706- 
26: 15. international conference on high energy accelerators, 
(Germany), 20-24 Jul 1992). Order Number 


Hamburg 
DE92019901. Source: OSTI; NTIS; INIS; GPO Dep. 


The NLC design achieves high luminosity with multiple bunches 
in each RF pulse. Acceleration of a train of bunches without emit- 
tance growth requires control of long range dipole wakefields. 
SLAC is pursuing a structure design which suppresses the effect of 
wakefields by varying the physical dimensions of successive cells 
of the disk-loaded traveling wave structure in a manner which 
spreads the frequencies of the higher mode while retaining the 
synchronism between the electrons and the accelerating mode. 
The wakefields of structures incorporating higher mode detuning 
have been measured at the Accelerator Test Facility at Argonne. 
Mechanical design and brazing techniques which avoid getting 
brazing alloy into the interior of the accelerator are being studied. 
A test facility for high-power testing of these structures is complete 
and high power testing has begun. 
34353. (SSCL-595) Data management and processing pian, 

of Applied Geodesy. Superconducting Super Collider 
Lab., Dallas, TX (United States). Aug 1992. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC35- 
89ER40486. Order Number DE93000774. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This plan outlines Data Management and Data Processing re- 
quirements of the Department of Applied Geodesy (DAG) and 
presents the plan to meet these requirements (These requirements 
are derived from the functional needs of the Department to meet 
the SSCL alignment tolerances and schedules). In addition, this 
document presents a schedule for the implementation of this plan. 
This document is an integral part of the Alignment Plan of the 
SSCL. 


34354 (SSCL-Preprint-141) Commissioning plans for SSC 
linac. Hurd, J.; Aprile, R.; Chang, C.; Crist, C.; Cutler, R.; Funk, L.; 
Guy, F.; Leifeste, G.; Raparia, D.; Saadatmand, K.; Sethi, R.; 
Swenson, D.; Tooker, J.; Yao, C. Superconducting Super Collider 
Lab., Dallas, TX (United States). Jun 1992. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC35- 
89ER40486. (CONF-9208109-36: 16. international LINAC 
conference, Ottawa (Canada), 23-28 Aug 1992). Order Number 
DE92040623. Source: OSTI; NTIS; INIS; GPO Dep. 
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Presented are the general description of the SSC linac and the 
plans for commissioning. Sections of the linac are installed, tested, 
and beam commissioned in a serial approach. A specialized set of 
diagnostics is used to characterize the beam through each section. 
In addition to the standard diagnostic set, plans call for the use of 
a bunch shape monitor and x-ray spectrometer. Streak camera and 
digital imaging diagnostics will be developed. The commissioning 
plan is folded into the general linac project schedule to show the 
relation between delivery, staging, installation, conditioning, and 
actual commissioning with beam. These plans form the basis for 
coordination between the various organizations responsible for dif- 
ferent elements of the linac including the technical components, 
infrastructure, and temporary staging and operation facilities. 


4302 Beam Dynamics, Field Calculations, and lon 
Optics 


Refer also to citation(s) 34338, 34393, 34401, 34403 


34355 (BNL-47930) Localized contro! of the orbit in the 
RHIC Insertions. Ohnuma, S. Brookhaven National Lab., Upton, 
NY (United States). Aug 1992. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-76CH00016. 
(AD/RHIC—112). Order Number DE92040681. Source: OSTI; NTIS; 
INIS; GPO Dep. 

It is proposed here that, for RHIC92 insertions, we remove the 
corrector from Qi and the beam position monitor (BPM) from Q2 in 
order to alleviate difficulties associated with the physical layout of 
the quadrupole triplet (QI-Q2-Q3). Furthermore, it is suggested that 
there should be both (horizontal and vertical) types of BPMs at 
each end of the free space between Q3 and Q4 and between Q7 
and Q8 so that one can measure the direction of the closed orbit. 
With this model, a localized control of the beam position and angle 
at the interaction point (IP) with either four or six correctors has 
been investigated. Similarly, a control of the orbit within an inser- 
tion for minimizing the orbit displacements at seven (or eight) BPM 
locations with nine (or ten) correctors in each transverse direction 
has been studied. Examples are given for the beta at IP = 2m, 
10m, 20m, and 200m. It is shown that the design value of the inte- 
grated field strength of 0.3 T-m for each corrector should be 
sufficient for the tasks considered here except for some cases with 
extreme parameter values. At the same time, it is emphasized that 
the overall correction of the closed orbit for the entire ring (arcs 
and insertions) should be re-examined for RHIC92 lattice with the 
proposed arrangement of correctors and BPMS. 


34356 (CEA-CONF—10970) Beamstrahlung spectra in next 
generation linear colliders. Kozanecki, W. (CEA Centre d’Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Direction des 
Sciences de la Matiere); Barklow, T.; Chen, P. CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Direction des Sciences de la Matiere. Feb 1992. 19p. Contract DE- 
AC03-76SF00515. (CONF-9109328-: Physics with e*e~ linear 
colliders, Hamburg (Germany), 2-4 Sep 1991). Order Number 
DE93701209. Source: OSTI; NTIS (US Sales Only); INIS. 

For the next generation of linear colliders, the energy loss due to 
beamstrahlung during the collision of the e*e- beams is expected 
to substantially influence the effective center-of-mass energy 
distribution of the colliding particles. In this paper, we first derive an- 
alytical formulae for the electron and photon energy spectra under 
multiple beamstrahlung processes, and for the e*e~ and -yy differ- 
ential luminosities. We then apply our formalism to various classes 
of 500 GeV e*te- linear collider designs currently under study. 


34357 (FNAL/C-92/210) Debunching studies at energies 
close to transition. Ng, K.Y.; Bhat, C.M.; Kourbanis, |.; MacLach- 
lan, J.; Martens, M.; Shan, J. Fermi National Accelerator Lab., 
Batavia, IL (United States). Aug 1992. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-920706-31: 15. international conference on high energy 
accelerators, Hamburg (Germany), 20-24 Jul 1992). Order Number 
DE92040900. Source: OSTI; NTIS; INIS; GPO Dep. 

A very-low-intensity bunch of protons in the Fermilab Main Ring 
was brought to an energy close to but below transition (frequency- 
dispersion factor no2 — 2 x 10-5) at a front porch. The rf was 
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turned off abruptly. The debunching was recorded in multi-trace os- 
cillograms ("mountain-range plots”) with ~ 20 ms delay between 
traces. The front-porch energy was increased | in very small steps in 
subsequent cycles to about no~ 8 x 10-5 above transition and 
the debunching repeated. The transition gamma could be deter- 
mined very accurately by comparing the debunching rates at 
different energies. We observed longitudinal spread at every en- 
ergy, indicating the presence of nonlinear effects in the frequency 
dispersion. The second term in the momentum-offset expansion of 
the momentum compaction, namely a,, was determined. 


34358 (FNAL/C—92-/211) Experimental study of the Main 
Ring transition crossing. Kourbanis, |.; Ng, King-Yuen. Fermi Na- 
tional Accelerator Lab., Batavia, IL (United States). Aug 1992. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. (CONF-920706-29: 15. international 
conference on high energy accelerators, Hamburg (Germany), 20- 
24 Jul 1992). Order Number DE92040828. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A 12 sec long Main Ring cycle was used with an unbunched 
beam of low intensity to measure the change of the revolution fre- 
quency of the beam as a function of the central momentum setting 
determined by the magnetic field. The transition gamma was deter- 
mined as the first order term in the change in the revolution 
frequency versus fractional change in the momentum, but the non- 
linear term a, could not be determined because of the limited 
momentum aperture of the Main Ring and the present measure- 
ment resolution. 


34359 (FNAL/C-92-212) Single-bunch beam breakup in a 
dielectric-lined waveguide. Ng, King-Yuen. Fermi National Accel- 
erator Lab., Batavia, IL (United States). Aug 1992. 3p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO3000. (CONF-920706-28: 15. international conference on 
high energy accelerators, Hamburg (Germany), 20-24 Jul 1992). 
Order Number DE92040827. Source: OST!; NTIS; INIS; GPO Dep. 

We examine beam breakup of a 100 nC | mm-long (rms) source 
bunch inside a cylindrical dielectric waveguide, with dielectric « = 


2.65 filling the radius between 7.5 and 9.0 mm. Only ~ 78% of the 
bunch with an initial offset of 0.3 mm survives the passage of the 
3.75 m waveguide. The loss is mainly due to the large deflections 
of some particles that are slowed down to nearly zero velocity. As 
a result, quadrupole focussing of any sort will not help. However, if 
the waveguide is shortened to 3.3 m, the loss reduces to only 
5.5%. 


34360 (LAL~92-28) Acceleration of polarized 
Buon, J. Paris-11 Univ., 91 - Orsay (France). 
lAccelerateur Lineaire. May 1992. . Order 
DE93710881. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Advances of Accelerator Physics and Technologies. 

The spin kinetics of polarized beams in circular accelerators is 
reviewed in the case of spin-1/2 particles (electrons and protons) 
with emphasis on the depolarization phenomena. The acceleration 
of polarized proton beams in synchrotrons is described together 
with the cures applied to reduce depolarization, including the use 
of "Siberian Snakes’. The in-situ polarization of electrons in storage 
rings due to synchrotron radiation is studied as well as depolariza- 
tion in presence of ring imperfections. The applications of electron 
polarization to accurately calibrate the rings in energy and to use 
polarized beams in colliding-beam experiments are reviewed. (au- 
thor) 76 refs., 19 figs., 1 tab. 


34361 (LAL-RT-92-05) Numerical modelling of the deflect- 
Ing mode (HEM,,;) of a cylindrical disk-loaded waveguide. 
Garvey, T. Paris-11 Univ., 91 - Orsay (France). Lab. de 
TAccelerateur Lineaire. Apr 1992. 11p. Order Number 
DE93710872. Source: OSTI; NTIS (US Sales Only); INIS. 

The TM,;-like (or HEM,;) mode of cylindrical disk loaded wave- 
guide (DLWG) is of considerable historical interest due to its 
application in the field of rf particle separators and because of its 
role in the phenomena of beam-breakup or ‘pulse-shortening’ in 
electron linacs. Calculations of the rf properties (shunt impedance, 
Q, group velocity, dispersion) of a travelling wave structure 
operating in HEM;, (or TM,,-like) mode are presented. Such com- 
putations allow the evaluation of the structure completely without 
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the need for low power measurements of the transverse fields of a 
real cavity. The structure may have applications in the measure- 
ment of electron bunch lengths from rf linacs. Although the 
problems associated with such an experiment have not been con- 
sidered fully, an estimate was made of the effectiveness of an 


existing structure for such an application. (R.P.) 6 refs., 5 figs., 1 
tab. 


34362 (LAL-RT-—92-06) Contributions to the 3rd EPAC con- 
ference. Paris-11 Univ., 91 - Orsay (France). Lab. de l’Accelerateur 
Lineaire. Apr 1992. 21p. (CONF-920315-—: 3. European particle ac- 
celerator conference, Berlin (Germany), 24-28 Mar 1992). Order 
Number DE93710873. Source: OSTI; NTIS (US Sales Only); INIS. 

The topics of the conference: wave electron beam emittance de- 
termination, travelling wave RF guns, resonant frequency changes 
due to opening apertures on cavity walls. The CANDELA photoin- 
jector and CLIO FEL linear accelerator programmes are reported. 


Each contribution was indexed separately for the INIS database. 
(K.A.) 


34363 (LAL-RT-92-06, pp. 1-3) Beam emittance determine- 
tion using optical transition radiation. Chehab, R.; Taurigna, M.; 
Bienvenu, G. Paris-11 Univ., 91 - Orsay (France). Lab. de 
'Accelerateur Lineaire. Apr 1992. (CONF-920315-: 3. European 
particle accelerator conference, Berlin (Germany), 24-28 Mar 
1992). In Contributions to the 3rd EPAC conference. 21p. Order 
Number DE93710873. Source: OSTI; NTIS (US Sales Only); INIS. 

Optical transition radiation produced by an electron beam, with 
an energy scaling from 80 keV to 20 MeV, on aluminium and silver 
foils, has been observed in backward direction. Count rates of pho- 
tons were measured for three orders of magnitude of the electron 
energy. Emittance has been determined at 4.8 MeV, by the three 
gradient method, varying the spot size on Al foil with a solenoidal 
lens. Images of beam spots were observed on a sensitive CCD 
camera. A dedicated program on a PC computer allowed achieve- 
ment of equidensity domains, X-Y profiles. Accurate determination 
of beam width provided emittance values which compared with 
those obtained with the traditional moving slit method present rea- 
sonable agreement. (author) 10 refs., 6 figs. 


34364 (LA-UR-92-2677) — MAFIA postprocessors for 
the analysis of rf structures. Browman, M.J. Los Alamos Na- 
tional Lab., NM (United States). [1992]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9208109-6: 16. international LINAC conference, Ottawa 
(Canada), 23-28 Aug 1992). Order Number DE92040248. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper describes three stand-alone programs that use the 
electromagnetic fields generated by the MAFIA 2.04 codes to ana- 
lyze radio-frequency (RF) cavities. Illustrations are provided that 
show how these codes are used to (1) analyze the effect of the 
coupling slots on the electric and magnetic fields of the linacs for 
the APLE Prototype Experiment (APEX) and the Advanced Free- 
Electron Laser (AFEL), (2) verify the Panofsky-Wenzel theorem for 
a high-energy deflecting cavity proposed for the Accelerator Trans- 
mutation of Waste (ATW) project, and (3) study the effectiveness of 
that deflecting cavity. 


34365 (LA-UR-92-2715) A correction for emittance- 
measurement errors caused by finite silt and collector widths. 
Connolly, R.C. (Grumman Corp., Bethpage, NY (United States). 
Space and Electronics Div.); Johnson, K.F.; Yuan, V. Los Alamos 
National Lab., NM (United States). [1992]. 4p. Sponsored by De- 
partment of Defense, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9208109-22: 16. international 
LINAC conference, Ottawa (Canada), 23-28 Aug 1992). Order 
Number DE92040235. Source: OSTI; NTIS; INIS; GPO Dep. 

One method of measuring the transverse phase-space distribu- 
tion of a particle beam is to intercept the beam with a slit and 
measure the angular distribution of the beam passing through the 
slit using a paraliel-strip collector. Together the finite widths of the 
slit and each collector strip form an acceptance window m phase 
space whose size and orientation are determined by the slit width, 
the strip width, and the slit-co distance. If a beam is measured us- 
ing a detector with a finite-size phase-space window, the measured 
distribution is different from the true distribution. The calculated 





emittance is larger than the true emittance, and the error depends 
both on the dimensions of the detector and on the Courant-Snyder 
parameters of the beam. Specifically, the error gets|largerjas the 
beam drifts farther from a waist,This can be important for measure- 
ments made on high-brightness beams, since power density 
considerations require that the beam be intercepted far from a 
waist. In this paper we calculate the measurement error and we 
show how the calculated emittance and Courant-Snyder parame- 
ters can be co for the effects of finite sizes of slit and collector. 


34366 (LA-UR-92-2813) Large orbit gyroklystron develop- 
ment at Los Alamos. Stringfield, R.M.; Wheat, R.M.; Brown, D.J.; 
Fazio, M.V.; Kinross-Wright, J.; Caristen, B.E.; Rodenz, G.; Faehl, 
R.J.; Hoeberling, R.F. Los Alamos National Lab., NM (United 
States). [1992]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9208109- 
24: 16. international LINAC conference, Ottawa (Canada), 23-28 
Aug 1992). Order Number DE92040370. Source: OSTI; NTIS; 
INIS; GPO Dep. 

WE have designed and are testing a large orbit gyroklystron am- 
plifier for 1.3 GHz operation in 65 ns pulses. The ultimate power 
output goal is 500 MW with a gain in excess of 20 dB. This initial 
investigation is intended to lay the groundwork for operation at 
11.4 GHz for particle accelerator applications, and also at frequen- 
cies of up to 35 GHz for other uses. computational design has 
been performed with the resonant cavity code MAFIA and the par- 
ticle in cell codes MERLIN and ISIS. Experimental measurements 
of the resonator modes were correlated with computational and an- 
alytical predictions. Electron beam optics through a magnetic cusp 
was also studied with ISIS and MERLIN, and verified experimen- 
tally, to develop a suitable electron beam trajectory from the diode 
into the resonator region. Performance tests of a single stage de- 
vice have begun. The device is intended in its final form to use two 
resonators separated by an electron beam drift pipe. 


34367 (LBL-32027) Iron yoke eddy current induced losses 
with application to the ALS . Schlueter, R.D. 
Lawrence Berkeley Lab., CA (United States). 16 Aug 1991. 21p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. Order Number DE93001535. Source: 
OSTI; NTIS; GPO Dep. 

The theoretical development of relations governing the eddy cur- 
rent induced losses in iron electromagnet yokes is reviewed. A 
baseline laminated electromagnet design is analyzed and a 
parametric study illustrates the sensitivity of core losses to pertur- 
bations of various geometrical, material, and excitation parameters. 
Core losses and field gradients for the ALS septum magnets are 
calculated. Design modifications capable of eliminating transverse 
and longitudinal! field gradients are discussed. 


34368 (LBL-32222) Conditioner for a helically transported 
electron beam. Wang, Changbiao. Lawrence Berkeley Lab., CA 
(United States). May 1992. 37p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. 
(ESG—182). Order Number DE93001534. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The kinetic theory is developed to investigate a conditioner for a 
helically transported electron beam. Linear expressions for axial 
velocity spread are derived. Numerical simulation is used to check 
the theoretical results and examine nonlinear aspects of the condi- 
tioning process. The results show that in the linear regime the 
action of the beam conditioner on a pulsed beam mainly depends 
on the phase at which the beam enters the conditioner and de- 
pends only slightly on the operating wavelength. In the nonlinear 
regime, however, the action of the conditioner strongly depends on 
the operating wavelength and only slightly upon the entrance 
phase. For a properly chosen operating wavelength, a little less 
than the electron’s relativistic cyclotron wavelength, the conditioner 
can decrease the axial velocity spread of a pulsed beam down to 
less than one-third of its initial value. 


34369  (LBL-32249) Simple formulae for the optimization of 
the FEL gain length Including the effects of emittance, beta- 
tron oscillations and energy spread. Chin, Y.H. Lawrence 
Berkeley Lab., CA (United States). Aug 1992. 10p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. (ESG—179;CONF-9208142-1: .14. international free 
electron laser conference, Kobe (Japan), 23-28 Aug 1992). Order 
Number DE92040378. Source: OSTI; NTIS; INIS; GPO Dep. 

Simple analytical formulae are presented for a quick optimization 
of the Free Electron Laser (FEL) gain length for given values of ra- 
diation wavelength, electron beam current, normalized transverse 
emittance and energy spread. The optimization parameters include 
the gap size of the wiggler, the wiggler period and the betatron 
wavelength (in the case of external focusing). The method is based 
on the handy formulae for the FEL gain of a Gaussian beam 
including the effects of energy spread, emittance, and betatron os- 
cillations of the electron beam. We have found a simple relation 
between the minimum FEL gain length and the optimum betatron 
wavelength for given energy spread, emittance, and gap size of 
the wiggler. When the emittance is about the radiation wavelength 
divided by 4p and the energy spread is negligible, this relation 
shows that the gain length is optimized if the betatron wavelength 
is chosen so that the betatron phase advances by a half radian in 
the gain length. 


34370 (LBL-32624) a glee ean athe 
culation numerical and differential methods. 
Caspi, S.; Heim, M.; Lasiett, L.J.; Brady, V.O. Lawrence Berkeley 
Lab., CA (United States). 17 Jul 1992. 68p. by USDOE, 
Washington, DC (United States). DOE Contract ACO03-76SF00098. 
(SC-MAG-—395). Order Number DE93001590. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Motivated by the need for new means for and de- 
termination of 3D fields that are produced by electromagnetic lens 
elements in the region interior to coil windings and seeking to ob- 
tain techniques that will be convenient for accurate conductor 
placement and dynamical study of particle motion, we have conve- 
niently gene the representation of a 2D magnetic field to 3D. We 
have shown that the 3 dimensioal magnetic field components of a 
multipole magnet in the curl-fire divergence-fire region near the 
axis r=0 can be derived from one dimensional functions A,(z) and 
their derivatives (part 1). In the region interior to coil windings of 
accelerator magnets the three spatial components of magnet fields 
can be expressed in terms of “harmonic components” proportional 
to functions sin (n6) or cos (né) of the azimuthal angle. The r,z de- 
pendence of any such component can then be expressed in terms 
of powers of r times functions A,(z) and their derivatives. For 
twodimensional configurations B, of course is identically zero, the 
derivatives of A,(z) vanish, and the harmonic components of the 
transverse field then acquire a simple proportionality By, « r—" 
sin (né@),Be., « r°—' cos (né), whereas in a 3-D configuration the 
more complex nature of the field gives rise to additional so-called 
“psuedomultipole” components as judged by additional powers of r 
required in the development of the field. Computation of the 3-D 
magnetic field arising at a sequence of field points, as a direct re- 
sult of a specified current configuration or coil geometry, can be 
calculated explicitly through use of the Biot-Savart law and from 
such data the coefficients can then be derived for a general devel- 
opment of the type indicated above. We indicate, discuss, and 
illustrate two means by which this development may be performed. 


34371 (LBL-32793) A contemporary guide to beam dynam- 
ics. Forest, E. (Lawrence Berkeley Lab., CA (United States)); 
Hirata, Kohji. Lawrence Berkeley Lab., CA (United States); Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Sep 
1992. 29p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (ESG-210;KEK-92-12). 
Order Number DE93001547. Source: OSTI; NTIS; INIS; GPO Dep. 

A methodological discussion is given for single particle beam dy- 
namics in circular machines. The discussions are introductory, but 
(or, even therefore) we avoid to rely on too much simplified con- 
cepts. We treat things from a very general and fundamental point 
of view, because this is the easiest and rightest way to teach how 
to simulate particle motion and how to analyze its results. We give 
some principles of particle tracking free from theoretical prejudices. 
We also introduce some transparent methods to deduce the neces- 
sary information from the tracking: many of the traditional 
beam-dynamics concepts can be abstracted from them as approxi- 
mate quantities which are valid in certain limiting cases. 
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34372 (SAND-91-2474) RADLAC Ili high current electron 
beam propagation experiment. Frost, C.A. (Sandia National 
Labs., Albuquerque, NM (United States)); Shope, S.L.; Mazarakis, 
M.G.; Poukey, J.W.; Wagner, J.S.; Turman, B.N.; Crist, C.E.; 
Welch, D.R.; Struve, K.W. Sandia National Labs., Albuquerque, 
NM (United States). Aug 1992. 20p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-76DP00789. 
Order Number DE93001350. Source: OSTI; NTIS; INIS; GPO Dep. 

This resistive hose instability of an electron beam was observed 
to be convective in recent RADLAC II experiments for higher cur- 
rent shots. The effects of air scattering for these shots were 
minimal. These experiments and theory suggest low-frequency 
hose motion which does not appear convective may be due to 
rapid expansion and subsequent drifting of the beam nose. 


24373 (SLAC-PUB-5879) Beam loading compensation with 
variable group . Farkas, Z.D. Stanford Linear Accelerator 
Center, Menlo Park, CA (United States). Aug 1992. 3p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (CONF-9208109-45: 16. international LINAC 
conference, Ottawa (Canada), 23-28 Aug 1992). Order Number 
DE93001810. Source: OSTI; NTIS; INIS; GPO Dep. 

Consider a section with linearly variable group velocity and a 
beam pulse shorter than the section fill time. Choose the current 
amplitude so that the gradient of the last bunch equals the gradient 
of the first bunch. For beam pulses less than about 15% of fill time, 
the voltage deviation during the beam pulse is small, but as the 
pulse width increases the voltage deviation also increases. We 
show that by decreasing the output to input group velocity ratio, we 
can reduce the first order voltage deviation, and that we can re- 
move the remaining second-order voltage deviation by linearly 
decreasing the section input power by a small amount starting at 
beam injection time. This way we can increase the beam pulse 
width to more than haif the fill time, and thereby increase the RF to 
beam transfer efficiency and the luminosity without increas- 
ing the voltage deviation. 


34374 (SLAC-PUB-5880) Computer determination of the 
scattering matrix properties of N-port cavities. Kroll, N.M. (Cali- 
fornia Univ., San Diego, La Jolla, CA (United States)); Kim, 
Jin-Soo; Yu, D.U.L. Stanford Linear Accelerator Center, Menlo 
Park, CA (United States). Aug 1992. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00515 
;AS03-89ER40527 ;FG03-90ER81080. (CONF-9208109-44: 16. in- 
ternational LINAC conference, Ottawa (Canada), 23-28 Aug 1992). 
Order Number DE93001811. Source: OSTI; NTIS; INIS; GPO Dep. 

We extend the Kroll-Yu (KY) method of determining the reso- 
nance parameters of single-port cavities to multiport cavities by 
substituting the determinant of the S matrix for the reflection coeffi- 
cient used in the KY method. In addition, we present a method for 
computing the elements of the S matrix in the two-port case, based 
upon the properties of cavity modes formed when the waveguides 
associated with the ports are shorted. Extension to the n-port case 
is discussed. 


34375 (SLAC-PUB-5881) A finite different field solver for 
dipole modes. Nelson, E.M. Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Aug 1992. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (CONF-9208109-43: 16. international LINAC 
conference, Ottawa (Canada), 23-28 Aug 1992). Order Number 
DE93001812. Source: OSTI; NTIS; INIS; GPO Dep. 

A finite element field solver for dipole modes in axisymmetric 
structures has been written. The second-order elements used in 
this formulation yield accurate mode frequencies with no spurious 
modes. Quasi-periodic boundaries are included to allow travelling 
waves in periodic structures. The solver is useful in applications re- 
quiring precise frequency calculations such as detuned accelerator 
structures for linear colliders. Comparisons are made with measure- 
ments and with the popular but less accurate field solver URMEL. 


34376 (SLAC-PUB-5833) fons In the linacs of future linear 
colliders. Raubenheimer, T.O.; Chen, P. Stanford Linear Accelera- 
tor Center, Menio Park, CA (United States). Jul 1992. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-76SF00515. (CONF-9208109-38: 16. international 
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LINAC conference, Ottawa (Canada), 23-28 Aug 1992). Order 
Number DE93001817. Source: OSTI; NTIS; INIS; GPO Dep. 

lons have been identified as a potential limitation in high current 
storage rings, but they are not usually thought to be a problem in 
electron linear accelerators. In this paper, we consider the effects 
of ions in the linacs of future linear colliders. Future linear collider 
designs call for long trains of closely spaced bunches and/or very 
dense bunches. Thus, significant ion densities can be generated 
through the collisional ionization process and “trapping” in a long 
train of bunches or through the tunneling ionization with very dense 
bunches. We consider two principal effects of these ions: first, they 
provide skew fields which cause transverse betatron coupling and 
increase the vertical emittance of the flat beams, and, second, the 
ion fields increase the rate of filamentation, making correction of 
the emittance dilutions more difficult; this could lead to tighter align- 
ment tolerances. Both of these effects are verified with simulations. 
We will not consider other potential limitations that the ions impose. 
We will consider these effects in four illustrative linear collider de- 
signs: the NLC, the old NLC design, the DESY S-band design, and 
the Russian design, VLEPP. 


34377 (SLAC-PUB-5941) Measurement of wakefields gen- 
erated in accelerator test structures using the SLC. Adolphsen, 
C.; Bane, K.; Loew, G.; Ruth, R.; Thompson, K.; Wang, J. Stanford 
Linear Accelerator Center, Menlo Park, CA (United States). Oct 
1992. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO3-76SF00515. (CONF-920706-33: 15. interna- 
tional conference on high energy accelerators, Hamburg 
(Germany), 20-24 Jul 1992). Order Number DE93001768. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Research is underway at SLAC to develop accelerator structures 
for the next generation linear collider. An important feature of the 
design is a detuning of the dipole modes of the cells to suppress 
the long-range transverse wakefield by two orders of magnitude. 
This paper describes a facility, called ASSET, that will be incorpo- 
rated into the SLAC Linear Collider (SLC) to test the long-range 
wakefield suppression and also to measure the other components 
of the wakefields generated in accelerator test structures. 


34378 (SLAC-PUB-5942) Multibunch motion with nearest 
neighbor wakefield coupling. Adolphsen, C. Stanford Linear Ac- 
celerator Center, Menlo Park, CA (United States). Oct 1992. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515. (CONF-920706-32: 15. international 
conference on high energy accelerators, Hamburg (Germany), 20- 
24 Jul 1992). Order Number DE93001769. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This Paper discusses various aspects of multibunch motion in 
the presence of nearest neighbor wakefield coupling. Included are 
the solution to the problem for smooth focusing with equal bunch 
energies, an explanation for the apparent damping of the bunch 
amplitudes that is observed for weak coupling, and a treatment of 
the problem for discrete focusing based on the moments of the 
wakefield distributions in the structures. 


34379 (SSCL-581) A parallel implementation of particle 
tracking with space charge effects on an Intel IPSC/860. 
Chang, L.C.; Bourianoff, G.; Cole, B.; Machida, S. Superconducting 
Super Collider Lab., Dallas, TX (United States). Aug 1992. 19p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC35-89ER40486. Order Number DE93000460. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Particle-tracking simulation is one of the scientific applications 
that is well-suited to parallel computations. At the Superconducting 
Super Collider, it has been theoretically and empirically demon- 
strated that particle tracking on a designed lattice can achieve very 
high parallel efficiency on a MIMD Intel iPSC/860 machine. The 
key to such success is the realization that the particles can be 
tracked independently without considering their interaction. The 
perfectly parallel nature of particle tracking is broken if the interac- 
tion effects between particles are included. The space charge 
introduces an electromagnetic force that will affect the motion of 
tracked particles in 3-D space. For accurate modeling of the beam 
dynamics with space charge effects, one needs to solve three- 
dimensional Maxwell field equations, usually by a particle-in-cell 
(PIC) algorithm. This will require each particle to communicate with 





its neighbor grids to compute the momentum changes at each time 
step. It is expected that the 3-D PIC method will degrade parallel 
efficiency of particle-tracking implementation on any parallel 
computer. In this paper, we describe an efficient scheme for imple- 
menting particle tracking with space charge effects on an INTEL 
iPSC/860 machine. Experimental results show that a parallel effi- 
ciency of 75% can be obtained. 


34380 (SSCL-587) Echo effect in accelerators. Stupakov, 
G.V.; Kauffmann, S.K. Superconducting Super Collider Lab., Dal- 
las, TX (United States). Sep 1992. 23p. by USDOE, 
Washington, DC (United States). DOE Contract AC35-89ER40486. 
Order Number DE93001772. Source: OSTI; NTIS; INIS; GPO Dep. 

The echo effect has been known for many years in such diverse 
branches of physics as nuclear magnetic resonance, optics, plas- 
mas, and fluids. It has recently been pointed out that the echo 
phenomenon should also be observable in hadron accelerators. If 
a beam is injected off-center, and the betatron oscillations of its 
centroid are permitted to damp out by nonlinearity-induced deco- 
herence, a subsequent quad kick should, after a delay, transiently 
restore those betatron oscillations in the form of an echo signal. 
This report presents beam phase space portraits of the evolution of 
the echo, as well as detailed analytical calculations that permit esti- 
mation of the maximum echo amplitude attainable for a given initial 
beam offset. One of the analytic results is a numerically useful 
summation formula that also reveals a regular multiple echo train 
subsequent to the first echo signal. 


(SSCL-Preprint-132-Rev.1) Recent efforts on nonlin- 
ear dynamics: Revision 1. Chao, A. Superconducting Super 
Collider Lab., Dallas, TX (United States). Jul 1992. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC35- 
89ER40486. (CONF-920706—5-Rev.1: 15. international conference 
on high energy accelerators, Hamburg (Germany), 20-24 Jul 1992). 
Order Number DE92040625. Source: OSTI; NTIS; INIS; GPO Dep. 

This is a brief survey of the recent efforts made during the past 
few years on the subject of nonlinear dynamics. A list of contribu- 


tions on this subject, including some on nonlinear spin dynamics, 
to this conference is given in Refs. 


34382 (SSCL-Preprint-134) Influence of cable eddy cur- 
rents on magnetic field harmonics. Ogitsu, T. (Superconducting 
Super Collider Lab., Dallas, TX (United States)); Zhao, Y.; Akhme- 
tov, A.; Devred, A. Superconducting Super Collider Lab., Dallas, 
TX (United States). Jul 1992. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC35-89ER40486. 
(CONF-9206281—1: ICFA workshop on AC superconductivity, 
Tsukuba (Japan), 23-25 Jun 1992). Order Number DE92040548. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Several SSC 5-cm-aperture, 15-m-long dipole magnet prototypes 
exhibit anomalous behavior of their magnetic field harmonics dur- 
ing current ramps at 4 A/s. the anomalies cease when the ramp is 
stopped and the current is held constant. The magnets also exhibit 
a dramatic degradation of their quench current as a function of 
ramp rate, as well as large AC-losses. After reviewing the AC- 
performance of the anomalous ma we develop a model of 
cable eddy currents, which simulate the observed field behavior 
and the measured AC-losses, and which is consistent with the 
quench start localization of the high ramp-rate quenches. 


34383 (SSCL-Preprint-138) Reliability of numerical solu- 
tions of a diffusion equation modeling rf nolse-induced 
dilution in particle beams. Shih, H.J. ( lucting Super 
Collider Lab., Dallas, TX (United States)); Schiesser, W.E.; Ellison, 
J.A. Superconducting Super Collider Lab., Dallas, TX (United 
States). Jul 1992. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC35-89ER40486. (CONF- 
9206185-10: 7. International Association of Mathematics and 
Computer Simulation (IMACS) international conference on com- 
puter methods for partial differential equations, New Brunswick, NJ 
(United States), 22-24 Jun 1992). Order Number DE92040620. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The dilution process in particle beams caused by noise in the rf 
accelerating system has been modeled using a diffusion equation. 
Particle tracking can also be undertaken to determine the effects of 
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rf noise, though it is much more computationally extensive than in- 
tegrating the diffusion equation. In this paper we present the 
integration results using the Method of Lines (MOL) for certain im- 
portant classes of noise. We will describe the numerical algorithms 
in detail, including those that are made to remove anomalous solu- 
tions. Reliability of the numerical results will be checked using both 
finite-difference and finite-element (Galerkin) methods in discretiza- 
tion and applying the same algorithms to the cases of linear and 
quadratic diffusion coefficients where exact solutions are known. 
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Refer also to citation(s) 34333, 34336, 34337, 34364, 34365, 
34374, 34444, 34486, 34636 


34384 (ANL/CP-—75925) First operation of the ATLAS 
Positive-ion Injector. Pardo, R.C.; Bollinger, L.M.; Shepard, K.W.; 
Biliquist, P.J.; Bogaty, J.M.; Clifft, B.E.; Harkewicz, R.; Munson, 
F.H.; Nolen, J.A.; Zinkann, G.P. Argonne National Lab., IL (United 
States). [1992]. 3p. Sponsored by USDOE, Washington, DC 
(United States) DOE Contract W-31109-ENG-38. (CONF- 
9208109-35: 16. international LINAC conference, Ottawa 
(Canada), 23-28 Aug 1992). Order Number DE92040724. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The construction of the ATLAS Positive-ion Injector (Pil) is com- 
plete and beam acceleration tests are underway. The Pil consists 
of an ECR ion source, on a high-voltage platform, providing beam 
to a low-velocity-acceptance, independently-phased, superconduct- 
ing linac. This injector enables the ATLAS facility to accelerate any 
heavy ion, including uranium, to energies in excess of the Coulomb 
barrier. The design accelerating field performance has been ex- 
ceeded, with an average accelerating field of approximately 3.2 
MV/m achieved in early tests. Initial beam tests of the entire injec- 
tor indicate tat all important performance goals have been met. 
This paper describes the results of these early tests and discusses 
our initial operating experience with the whole ATLAS system. 


34385 (ANL/CP-—75929) resonant 
cavities for a lon linac. Shepard, K.W. (Argonne National 
Lab., IL (United States)); Roy, A. Argonne National Lab., IL (United 
States). [1992]. 3p. DOE Contract W-31109-ENG-38. (CONF- 
9208109-52: 16. international LINAC conference, Ottawa 
(Canada), 23-28 Aug 1992). Order Number DE92040756. Source: 
OSTI; NTIS; GPO Dep. 

A design for a superconducting niobium slow-wave accelerating 
structure has been explored that may have Performance and cost 
advantages over existing technology. The option considered is an 
array of pairs of quarter-wave coaxial-line resonant cavities, the 
two elements of each pair strongly coupled through a short super- 
conducting transmission line. In the linac formed by such an array, 
each paired structure is independently phased. A disadvantage of 
two-gap slow wave structures is that each cavity relatively short, so 
that a large number of independently-phased elements is required 
for a linac. Increasing the number of drift-tubes per cavity reduces 
the number of independently-phased elements, but at the cost of 
reducing the range of useful velocity acceptance for each element. 
Coupling two cavities splits the accelerating rf eigenmode into two 
resonant modes each of which covers a portion of the full velocity 
acceptance range of the original, single cavity mode. Using both of 
these resonant modes makes feasible the use of coupled cavity 
pairs for a linac with little loss in velocity acceptance. 


34386 (ANL/CP-76823) Nuclear monochromator by grazing 
Incidence anti-reflection flims of ‘SnO,. Homma, H. (City 
Coll., New York, NY (United States). Dept. of Physics); Kentjana, 
M.; Alp, E.E.; Mooney, T.M.; Toeliner, T.; Witthoff, E. Argonne Na- 
tional Lab., IL (United States). Jul 1992. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-920708-2: 2. international nuclear physics 
conference, Wiesbaden (Germany), 26 Jul - 1 aug 1992). Order 
Number DE92040731. Source: OSTI; NTIS; GPO Dep. 

A nuclear monochromator using grazing incidence anti-reflection 
(GIAR) films of '*SnO, coated on a Pd backing mirror was de- 
signed, fabricated and characterized. ''*SnO2 /Pd/quartz GIAR 
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films were synthesized by a magnetron reactive sputtering tech- 
nique. The films were characterized by x-ray scattering of 23.87 
keV synchrotron radiation source. From the measurement of off- 
resonance reflectivity and the simulation of the resonant nuclear 
reflectivity, ~ 0.8 reflectivity with 10~-* electronic reflectivity and an 
energy band width ~ 100F where I is a natural line width, at a 2 
mrad incident beam angle would be expected. The requirements 
and alternative methods to improve performance of a GIAR film 
nuclear monochromator were discussed. 
34387 (ANL/CP-76982) First operational experience with 
the positive-ion Injector of ATLAS. Bollinger, L.M.; Pardo, R.C.; 
Shepard, K.W.; Billquist, P.J.; Bogaty, J.M.; Clifft, B.E.; Harkewicz, 
R.; Joh, K.; Markovich, P.K.; Munson, F.H.; Zinkann, G.; Nolen, 
JA. Argonne National Lab., iL (United States). [1992]. 4p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-920708-3: 2. international nuclear 
physics conference, Wiesbaden (Germany), 26 Jul - 1 aug 1992). 
Order Number DE92040728. Source: OSTI; NTIS; INIS; GPO Dep. 
A Positive-lon Injector (PH) designed to enable ATLAS to accel- 
erate all stable nuciei has been completed and successfully tested. 
This new injector system consists of an ECR source on a 350-kV 
platform coupled to a 12-MV superconducting injector linac formed 
with four different types of independently-phased 4-gap accelerat- 
ing structures. The injector linac is configured to be optimum for 
the acceleration of uranium ions from 0.029 to ~ 1.1 MeV/u. When 
ions with q/A > 0. 1 are accelerated by Pll and injected into the 
main ATLAS linac, CW beams with energies over 6 MeV/u can be 
delivered to the experimental areas. Since its completion in March 
1992, Pll has been tested by accelerating S°Si”*+, Ar, 152x@ 15+, 
and 2°8Pp2+ For all of these, transmission through the injecter 
linac was ~ 100% of the pre-bunched beam, which corresponds to 
~ 60% of the DC beam from the source. The accelerating fields of 
the superconducting resonators were somewhat greater than the 
design goals, and the whole system ran stably for long periods of 
time. 


(ANL/CP—76987) The first photon shutter develop- 
ment for APS insertion device beamline front ends. Shu, 


Deming; Nian, H.L.T.; Wang, Zhibi; Collins, J.T.; Ryding, D.G.; 
Kuzay, T.M. Argonne National Lab., IL (United States). [1992]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-920792-30: SPIE international 
symposium on optical applied science and engineering, San Diego, 
CA (United States), 19-24 Jul 1992). Order Number DE92040726. 
Source: OSTI; NTIS; INIS; GPO Dep. 

One of the most critical components on the Advanced Photon 
Source (APS) insertion device (ID) beamline front ends is the first 
photon shutter. It operates in two modes to fully intercept the high 
total power and high-heat flux ID photon beam in seconds (normal 
mode) or in less than 100 ms (emergency fast mode). It is 
designed to operate in ultra high vacuum (UHV). The design incor- 
porates a multi-channel rectangular bar, bent in a “hockey stick” 
configuration, with two-point suspension. The flanged end is an ar- 
ticulated bellows with rolling hinges. The actuation end is a 
spring-assisted, pneumatic fail-safe flexural pivot type. The coolant 
(water) channels incorporate brazed copper foam to enhance the 
heat transfer, a tube technology particular to the APS. The design 
development, and material aspects, as well as the extensive 
thermal and vibrational analyses in support of the design, are pre- 
sented in this paper. 


34389 (BNL-47931) A review of the saturation Induced 
harmonics In the 80 mm aperture RHIC arc dipole magnets. 
Gupta, R.; Thompson, P.; Wanderer, P. Brookhaven National Lab., 
Upton, NY (United States). Aug 1992. 41p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(AD/RHIC—113). Order Number DE92040687. Source: OSTI; NTIS; 
INIS; GPO Dep. 

In this note we shall review, at times with a sense of history, the 
measured and computed saturation induced harmonics in the cross 
section of all long and short 80 mm aperture RHIC dipole magnets 
built so far. With the help of several iterations in the yoke cross 
section, we have been able to reduce the saturation induced bo 
and b, harmonics by more than an order of magnitude. We shall 
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briefly describe those iterations. The calculations described in this 
note have generally been done with the computer program 
POISSON. However, while comparing the calculations and mea- 
surements, we have included the results of field calculations with 
the code PE2D and MDP as well. The measurements are the aver- 
age of up and down ramps. A small difference between the 
calculations and measurements has been observed consistently in 
the saturation induced bz and b, harmonics in all magnets 
DRA001 through DRAOOS. More work is still needed to explain the 
current dependence of skew quadrupole harmonic (a,). We refer 
to current dependence of harmonics loosely as the saturation in- 
duced harmonics; but in an actual magnet it includes other effects 
like the harmonics induced by the coil deformation due to lorentz 
forces, etc. 


34390 (CONF-9209182—1) Conceptual design report for the 
UNI-CAT beam line proposal. Budai, J.D. (Oak Ridge National 
Lab., TN (United States)); Ice, G.E.; Sparks, C.J.; Zschack, P.; 
Chen, H.; Chiang, T.C.; Nelson, M.C.; Salamon, M.B.; Simmons, 
R.O.; Robota, H. Illinois Univ., Urbana, IL (United States); Oak 
Ridge National Lab., TN (United States); Allied-Signal, Inc., Des 
Plaines, IL (United States); UOP, inc., Des Plaines, IL (United 
States). Aug 1992. 24p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Concep- 
tual design review meeting; Argonne, IL (United States); 9-10 Sep 
1992. Order Number DE92019953. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The overall thrusts of UNI-CAT (University-National Laboratory- 
Industry Collaborative Access Team) are research at the cutting 
edge of physics, chemistry, biology, materials science, chemical 
engineering, polymer science, and geology; and education of a 
new generation of scientists in the use of synchrotron radiation to 
probe the structure, chemistry, and dynamic behavior of materials. 
The UNI-CAT proposal is to develop an APS sector that includes a 
bending magnet beam line and an insertion device beam line. The 
APS type-A undulator is the preferred choice for the insertion de- 
vice. 8 figs, 6 refs. (DLC) 


34391 (FNAL/C—92/89) The design and manufacture of the 
Fermilab Main Injector Dipole Magnet. Brown, B.C.; Chester, 
N.S.; Harding, D.J.; Martin, P.S. Fermi National Accelerator Lab., 
Batavia, IL (United States). Mar 1992. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-920315-—43: 3. European particle accelerator conference, 
Berlin (Germany), 24-28 Mar 1992). Order Number DE92040899. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Fermilab’s new Main Injector Ring (MIR) will replace the 
currently operating Main Ring to provide 150 GeV Proton and An- 
tiproton beams for Tevetron injection, and rapid cycling, high 
intensity, 120 GeV Proton beams for Antiproton production. To pro- 
duce and maintain the required high beam quality, high intensity, 
and high repetition rate, conventional dipole magnets with lami- 
nated iron core and water cooled copper conductor were chosen 
as the bending magnet. A new magnet design having low induc- 
tance, large copper cross section, and field uniformity sufficient for 
high intensity injection and efficient slow resonant extraction, is re- 
quired to obtain the needed geometric aperture, dynamic aperture, 
and operational reliability. The current Main Injector Ring lattice de- 
sign requires the use of 344 of these magnets. 216 of these 
magnets are to be 6 m long, and 128 are to be 4 m long. 


34392 (FNAL/C-92/100) Measurement of the elastic modu- 
lus of Kapton perpendicular to the plane of the film at room 
and cryogenic temperatures. Davidson, M.; Bastian, S.; Markley, 
F. Fermi National Accelerator Lab., Batavia, IL (United States). Apr 
1992. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-76CH03000. (CONF-920331-54: International 
industrial symposium on the super collider, New Orleans, LA 
(United States), 4-6 Mar 1992). Order Number DE92019552. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Understanding the short term elastic properties, (i.e. the instanta- 
neous modulus) of Kapton is essential in determining the loss of 
prestress during storage and operation of SSC dipole magnets. 
The magnet prestress contributes directly to the coil response to 
the Lorentz forces during ramping. The instantaneous modulus is 
important in extrapolating short term stress relaxation data to 





longer times. Most theoretical fits assume a time independent com- 
ponent and a time dependent component. The former may be 
represented by the Kapton modulus near zero K where all relax- 
ation processes have been “frozen” out. Modulus measurements at 
77K and 4.2K may point to a correct value for the near zero K 
modulus. Three companion papers presented at this conference 
will be: “Stress Relaxation in SSC 50 mm Dipole Coils” “Tempera- 
ture Dependence of the Viscoelastic Properties of SSC Coil 
Insulation (Kapton)" “Theoretical Methods for Creep and Stress Re- 
laxation Studies of SSC Coil.” 


34393 (FNAL/C—92/209) An improved imaginary transition 
7 lattice for the Main injector. Ng, K.Y.; Trbojevic, D. Fermi Na- 
tional Accelerator Lab., Batavia, IL (United States). Aug 1992. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. (CONF-920706-30: 15. international 
conference on high energy accelerators, Hamburg (Germany), 20- 
24 Jul 1992). Order Number DE92040826. Source: OSTI; NTIS; 
INIS; GPO Dep. 

An improved imaginary-; lattice for the 150 GeV Fermilab Main 
Injector is presented. It has the properties of small dispersion func- 
tion, good tunability, small tune dependences on momentum with 
the presence of chromaticity sextupoles, and a large dynamical 
aperture. In addition, many of the quadrupoles can be recycled 
from the present Main Ring. 


34394 (FNAL-TM—1788) implementation of a low energy 
proton line from the Fermilab Linac. Johnstone, C. Fermi Na- 
tional Accelerator Lab., Batavia, IL (United States). Jul 1992. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. Order Number DE93000458. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Two beamlines presently transport the H~ beam from the Fermi- 
lab Linac. Implementing extraction of some portion of the beam 
from either line is complicated by the close confines of the encio- 
sure area and the presence of the elements in the existing lines. A 
new technique has been devised which employs laser stripping of 
H- to H® in order to extract a third beam using the existing beam- 


line components in their current configuration. The laser approach 
has the additional advantages that it provides extreme flexibility in 
manipulating both the extracted beam pulse intensity and duration 


through control of the laser’s power and pulse length. With the in- 
tensity control provided by the laser, a low energy proton line 
coming out of the Linac, the first of its kind at Fermilab, could be 
implemented. The line could be multipurpose; it could be used for 
proton therapy research, detector engineering runs, nuclear 
physics, accelerator studies, etc. In addition, beam would be avail- 
able whenever the Linac is running and not be subject to the 
particular program in effect (collider vs. fixed-target, for example). 


34395 (FNAL-TM-1795) Reasons for the removal of Teva- 
tron dipoles from the tunnel: A . Gelfand, N.M. Fermi 
National Accelerator Lab., Batavia, iL (United States). 8 Sep 1992. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. Order Number DE93000779. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The commissioning of the Tevatron was completed in 1983 and 
immediately, thereafter the experimental physics program began. 
The initial program involved using the Tevatron, first at 400GeV 
and then at 800GeV to supply beam for fixed target experiments. 
Beginning in 1985 the collider program has alternated with the 
fixed target program. The collider program runs with 900GeV pro- 
tons and anti-protons. In the period since 1983, in addition to 
providing beam for the High Energy Physics program, we have had 
to shut down the Tevatron for modifications to the lattice (as dic- 
tated by the demands of the physics program) and for repairs to 
the magnets. These repairs have resulted in an accelerator that 
operates with high efficiency and reliability. 


34396 (IPNO-1990/1, pp. 168-175) Frozen spin polarized 
target facilities installed at Saclay and Fermilab. Chaumette, P. 
(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. de Physique des Particules Elementaires); Deregel, 
J.; Durand, G.; Fabre, J. Paris-11 Univ., 91 - Orsay (France). Inst. 
de Physique Nucleaire. 1990. (CONF-9007250—: Workshop on fu- 
ture of nuclear physics in Eurpoe with polarized electrons and 
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photons, Orsay (France), 4-6 Jul 1990). In Proceedings of the 
Workshop on future of nuclear physics in Europe with polarized 
electrons and photons. 205p. Order Number DE92570037. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The polarized targets, working in the frozen spin mode use gen- 
erally superconducting magnetic system and a dilution refrigerator 
SHe-*He that is able to dissipate some hundredth of mW during 
the polarizing period, and to produce very low temperatures at very 
small power in the frozen spin mode. One of those targets is being 
used since 10 years at Saturne (Saclay), an other one has just 
completed its first run at Fermilab. An experiment of circularly po- 
larized photons on a longitudinal polarized nucleon target could 
use the same dilution refrigerator and polarizing solenoid as at Fer- 
milab in the frozen spin mode, using a maintaining solenoid to 
replace the polarizing magnet by a detector surrounding the target 
during the experiment. (R.P.) 3 refs., 6 figs. 


34397 (IS-M-715) Evaluation of fast ADCs. Crawley, H.B.; 
McKay, R.; Meyer, W.T.; Rosenberg, E.!.; Thomas, W.D. Ames 
Lab., IA (United States). [1992]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-82. 
(CONF-9205210-2: 2. annual conference on electronics for future 
colliders, Chestnut Ridge, NY (United States), 19-21 May 1992). 
Order Number DE92040582. Source: OSTI; NTIS; INIS; GPO Dep. 

A test bench is described which evaluates the performance of 
fast analog-to-digital converters over a range of sampling frequen- 
cies of 20 to 140 MHz. Test waveforms include DC levels, high 
purity sine waves, step functions, and waveforms. Signifi- 
cant parameters measured are differential nonlinearity, noise level, 
number of effective bits, harmonic distortion, maximum slew rate, 
and word error rate. A program is underway, to compare commer- 
cially available 8 and 10 bit devices, with extension to 12 bit 
devices planned for the near future. Special tests can be arranged 
and testing of custom devices is possibile. 


34396  (LAL-RT-92-06, pp. 5-7) CANDELA photoinjector ste- 
tus report. Gao, J. (Paris-11 Univ., 91 - Orsay (France). Lab. de 
l'Accelerateur Lineaire); Jacquemard, B.; Mouton, B.; Omeich, M.; 
Thiery, Y.; Travier, C.; Brun, A.; Georges, P.; Bazin, C. Paris-11 
Univ., 91 - Orsay (France). Lab. de lAccelerateur Lineaire. Apr 
1992. (CONF-920315—: 3. European particle accelerator confer- 
ence, Berlin (Germany), 24-28 Mar 1992). In Contributions to the 
3rd EPAC conference. 21p. Order Number DE93710873. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Since the beginning of 1990, the ‘Laboratoire de l'Accelerateur 

Lineaire’ (LAL) at Orsay, has started to develop a high-brightness 
photoinjector. The project, now named CANDELA (CANon DE- 
clenche par LAser), consists of a two cell 3 GHz microwave 
electron gun. The photocathode is illuminated by a Ti:Sapphire pi- 
cosecond laser. The gun and laser designs are briefly described 
and the project status is reviewed. (author) 12 refs., 4 figs. 
34399 $$ (LAL-RT-92-06, pp. 9-11) Theoretical investigation of 
wave RF gun. Gao, J. (Paris-11 Univ., 91 - Orsay 
(France). Lab. de l’'Accelerateur Lineaire). Paris-11 Univ., 91 - 
Orsay (France). Lab. de I’Accelerateur Lineaire. Apr 1992. (CONF- 
920315-: 3. European particle accelerator conference, Berlin 
(Germany), 24-28 Mar 1992). In Contributions to the 3rd EPAC 
conference. 2ip. Order Number DE93710873. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A travelling wave type RF gun (TW gun) is investigated theoreti- 
cally, as a potential high brightness electron injector for FEL and 
future e*, e~ linear colliders. Analytical formulae concerning en- 
ergy gain, energy spread, and transverse emittance are derived. 
Some numerical results are calculated to demonstrate further the 
behaviours of the TW gun and to compare with those from analyti- 
cal formulae. (R.P.) 10 refs., 5 figs. 


34400 (LA-UR-92-1756) Proceedings of the PILAC cavity 
review, May 15, 1992. Los Alamos National Lab., NM (United 
States). 3 Jun 1992. 199p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9205245—: PILAC cavity review, Los Alamos, NM (United States), 
15 May 1992). Order Number DE92040408. Source: OSTI; NTIS; 
INIS; GPO Dep. 
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This is a proposal for the third year of conception and prelimi- 
nary technical analysis of the superconducting cavities for a pion 
linear accelerator which would be capable of achieving the high- 
flux (10° pions/sec), high-resolution (2 parts in 10 *, 2000 keV) 
(920 MeV pion kinetic energy) requirements needed for future ba- 
sic research opportunities set forth by the nuclear physics scientific 
community. The scope of the proposal inciudes experiments and 
analysis directed at “proof of principle” to achieve these perfor- 
mance goals. Central to this effort is advanced study and tests of 
new concepts which could provide high-gradient superconducting 
RF cavities to accelerate pions rapidly before significant losses are 
incurred due to the decay of these short-lived particles. 


34401 (LA-UR-92-2539) Cavity shape considerations for 
PILAC and other high-gradient superconducting linec applica- 
tlons. Swain, G.R. Los Alamos National Lab., NM (United States). 
[1992]. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. (CONF-9208109-15: 16. interna- 
tional LINAC conference, Ottawa (Canada), 23-28 Aug 1992). 
Order Number DE92040388. Source: OST; NTIS; INIS; GPO Dep. 

Superconducting linac cavities show promise of achieving accel- 
erating gradients of 10 MV/m or more, when heat treatment above 
1400°C or high peak rf power processing is used to reduce field 
emission effects. PILAC, a proposed superconducting linear accel- 
erator for pions at LAMPF, planned to use a cavity shape that 
keeps the peak electric field at the surface at about 2 times the ef- 
fective accelerating field, and to handle only small beam currents. 
For other applications being considered, proton beam currents may 
be of the order of 15 mA, and higher-order mode effects may be 
significant. For any high-gradient superconducting application, the 
peak magnetic field at the surface is also important. The effects of 
mid-cell and end-cell cavity geometry on peak surface fields and 
on the external Q's of higher-order modes are discussed. 


34402 (LA-UR-92-2630) GTA Beamioss-Monitor System. 
Rose, C.R.; Fortgang, C.M.; Power, J.P. Los Alamos National Lab., 
NM (United States). [1992]. 4p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9208109-23: 16. international LINAC conference, 
Ottawa (Canada), 23-28 Aug 1992). Order Number DE92040212. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The GTA Beamiess-Monitor System at Los Alamos National Lab- 
oratory has been designed to detect high-energy particle loss in 
the accelerator beamline and shut down the accelerator before any 
damage can occur. To do this, the Beamless-Monitor System mea- 
sures the induced gamma radiation, from (p, -y) reactions, at 15 
selected points along the beamline, converts this measured radia- 
tion to electrical signals integrates and compares them to preset 
limits, and, in the event of an over-limit condition causes the Fast- 
Protect System to shut down the entire accelerator. The system 
dynamic range exceeds 70 dB which will enable experimenters to 
use the Beamless-Monitor System to help steer the beam as well 
as provide signals for a Fast-Protect System. The system response 
time is less than 7 us assuming a step-function, worst-case beam 
spill of 50 mA. The system resolution, based on the noise floor of 
the electronics is about 1.3 mRads/s. Production units have been 
built and meet the above specifications. The remainder of the sys- 
tem will be installed and tested later in 1992/1993 with the GTA 
accelerator. The ionization chamber sensitivity and response time 
are described in the paper. 


34403 (LA-UR-92-2678) Field correction in three dimen- 
sions for a one-meter long t magnet wiggier. 

, C.M. Los Alamos National Lab., NM (United States). 
[1992]. 13p. Sponsored by Department of Defense, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9208109-7: 16. international LINAC conference, Ottawa (Canada), 
23-28 Aug 1992). Order Number DE92040247. Source: OSTI; 
NTIS; GPO Dep. 

This paper discusses the correction technique used on the 
recently assembied 1-meter long, 2.05-cm period, 4 mm-gap per- 
manent magnet wiggler. The taut-wire technique was used to 
measure and correct the magnetic field to first order in three di- 
mensions. The wire was moved transversely in the x-y plane to 
examine two dimensions, with distance along the wire (or time dur- 
ing he signal) providing the z dimension. The peak K value for this 
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wiggler is 1.23 corresponding to a peak wiggle amplitude of 50 mi- 


. crons for a 40 MeV beam. The electron beam radius in the wiggler 


is 200-400 microns whereas the optical beam radius is 600-700 
microns for 3 micron light. To obtain good overlap between the elec- - 
tron beam and optical beam we aim to have the average trajectory 
of an electron deviate from its initial position a distance less than a 
peak wiggle displacement. This criteria is perhaps overly conserva- 
tive at 3 micron operation but at shorter wavelengths typical of 
higher harmonic operation better magnetic field quality is needed. 


34404 (LA-UR-92-2726) Characterization of beam position 
monitors in 2-dimensions. Power, J.F.; Gilpatrick, J.D.; Neri, F.; 
Shurter, R.B. Los Alamos National Lab., NM (United States). 
[1992]. 4p. Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9208109— 
18: 16. international LINAC conference, Ottawa (Canada), 23-28 
Aug 1992). Order Number DE92040232. Source: OSTI; NTIS; 
INIS; GPO Dep. 

We describe characterization of a beam position measuring sys- 
tem. We used an automatic test fixture to map the response in two 
dimensions of dual-axis beam position monitors (BPMs) and their 
associated ratio-signal processing electronics and applied signals 
to a thin wire whose position is controlled by way of stepper motor 
actuators on x-y stages. The wire may be moved within a circular 
area of up to 50 mm in diameter with 5-um accuracy. The resulting 
signals picked up by a BPM are recorded for each point on a grid 
within the mapping area. We present a comparison of the theoreti- 
cal with the actual response, as well as techniques employed to 
calculate suitable correction functions that accurately predict the 
beam position over at least 80% of the probe’s inner aperture. 


34405 (LA-UR-92-2727) Video profile monitor diagnostic 
system for GTA. Sandoval, D.P.; Garcia, R.C.; Gilpatrick, J.D.; 
Johnson, K.F.; Shinas, M.A.; Wright, R.; Yuan, V.; Zander, M.E. 
Los Alamos National Lab., NM (United States). [1992]. 4p. Spon- 
sored by Department of Defense, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. (CONF-9208109-19: 16. interna- 
tional LINAC conference, Ottawa (Canada), 23-28 Aug 1992). 
Order Number DE92040231. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes a video diagnostic system used to measure 
the beam profile and position of the Ground Test Accelerator 2.5- 
MeV H- ion beam as it exits the intermediate matching section. 
Inelastic collisions between H-ions and residual nitrogen to fluo- 
resce. The resulting light is captured through transport optics by an 
intensified CCD camera and is digitized. Real-time beam-profile im- 
ages are displayed and stored for detailed analysis. Analyzed data 
showing resolutions for both position and profile measurements will 
also be presented. 


34406 (LA-UR-92-2728) Design and lon of a 
bunched-beam, p! measurement. Gilpatrick, J.D.; 
Marquez, H.; Power, J.; Yuan, V. Los Alamos National Lab., NM 
(United States). [1992]. 9p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9208109-20: 16. international LINAC conference, Ottawa 
(Canada), 23-28 Aug 1992). Order Number DE92040230. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A bunch-length monitor system has measured the relative 
changes in the temporal beam-bunch length of an H~, 2.5 MeV 
beam. This system includes a non interceptive electromagnetic 
probe, associated RF processing electronics, and an software al- 
gorithm. The probe is an axial symmetric capacitive pickup whose 
output signal is proportional to the bunched beam image currents 
traveling through its bore. The RF electronics processes the beam- 
induced signal into a ratio of its fundamental and fifth-harmonic 
Fourier components and provides a time-varying output voltage 
proportional to the phase length of the beam-bunch. This paper 
reviews the measurement hardware, software algorithm, and oper- 
ational experience. 


34407 (LA-UR-92-2734) Design features of a seven-cell 
high-gradient superconducting cavity. Liska, D.J.; Ledford, J.; 
Black, S.; Spalek, G.; DiMarco, J.N. Los Alamos National Lab., NM 
(United States). [1992]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9208109-34: 16. international LINAC conference, Ottawa 





(Canada), 23-28 Aug 1992). Order Number DE92040229. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A cavity development program is in place at Los Alamos Na- 
tional Laboratory to evaluate structures that could be used to 
accelerate pions. The work is being guided by the conceptual de- 
sign of PILAC, a high-gradient superconducting linac for raising the 
energy of rapidly decaying intense pion beams generated by Los 
Alamos Meson Physics Facility (LAMPF) to 1 GeV. The specifica- 
tion requires a cavity gradient of 12.5 MV/m at 805 MHz. The 
design of a seven-cell prototype cavity to achieve these high gradi- 
ents has been completed by the Accelerator Technology division. 


The cavity is presently under procurement for high power testing a 
2.0 K in 1993. 


34408 (LA-UR-92-2735) Calculation of mechanical vibra- 
tion frequencies of stiffened superconducting cavities. Biack, 
S.J.; Spalek, G. Los Alamos National Lab., NM (United States). 
[1992]. 4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. (CONF-9208109-31: 16. interna- 
tional LINAC conference, Ottawa (Canada), 23-28 Aug 1992). 
Order Number DE92040228. Source: OSTI; NTIS; INIS; GPO Dep. 

We calculated the frequencies of transverse and longitudinal 
mechanical-vibration modes of the HEPL- modified, CERN/DESY 
four-cell superconducting cavity, using finite-element techniques. 
We compared the results of these calculations, including the stiff- 
ening of the cavity with rods, with mode frequencies measured at 
HEPL. The correlation between data was significant. The same 
techniques were also used to design and optimize the stiffening 
scheme for the seven-cell 805-MHz superconducting cavity being 
developed at Los Alamos. In this report, we describe the final stiff- 
ening scheme and the results of our calculations. 


34409 = (LA-UR-92-2746) SCRUNCHER phase and amplitude 
control. DeHaven, R.A.; Morris, C.L.; Johnson, R.; Davis, J.; 
O'Donnell, J.M. Los Alamos National Lab., NM (United States). 
[1992]. 4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. (CONF-9208109-29: 16. interna- 
tional LINAC conference, Ottawa (Canada), 23-28 Aug 1992). 
Order Number DE92040225. Source: OSTI; NTIS; INIS; GPO Dep. 

The analog controller for phase and amplitude control of a 402.5 
MHz super conducting cavity is described in this paper. The cavity 
is a single cell with niobium explosively bonded to a copper cavity. 
It is used as an energy compressor for pions at the Clinton P. An- 
derson Meson Physics Facility (LAMPF). The controller maintains 
cavity frequency to within 4 degrees in phase of the LAMPF beam 
frequency. Field amplitude is maintained to within 2 percent. This 
control is accomplished at critical coupling (Q loaded of 1 x 10°) 
with the use of only a 30 watt rf amplifier for accelerating fields of 
6 MV/m. The design includes the use of piezoelectric crystals for 
fast resonance control. Three types of control, self excited VCO, 
and a reference frequency driven, were tried on this cavity and we 
present a comparison of their performance. 


34410 (LA-UR-92-2778) A 200 kV fast rise time, low jitter, 
trigger system with magnetic pulse s . Jaitly, N.C. 
(Maxwell Labs., Inc., San Diego, CA (United States)); Coleman, 
M.D.; Ramrus, A.; Earley, L.M.; Downing, J.N.; Reisch, H.H.; 
Caudill, L.D.; Eversol, S.A. Los Alamos National Lab., NM (United 
States). [1992]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-920671-— 
11: 20. international power modulator symposium, Myrtle Beach, 
SC (United States), 23-25 Jun 1992). Order Number DE92040220. 
Source: OSTI; NTIS; GPO Dep. 

The DARHT Facility is being designed at Los Alamos national 
Laboratory to produce high resolution flash radiographs of hydrody- 
namic experiments. Two linear induction accelerators (LIA), each in 
the range of 16 to 20 MeV, will be used to produce intense 
bremsstrahlung X-ray pulses of short duration (60 ns flat top). 
Each LIA will produce a 3 kA, high brightness, electron beam using 
a 4 MeV injector and a series of 250 kV induction cells. Technol- 
ogy demonstration of key accelerator subsystems is under 
progress at the DARHT Integrated Test Stand (ITS). The eight in- 
ductions cells present in the ITS are driven by a Maxwell prototype 
Induction Cell Pulsed Power supply (ICPPS) which provides 250 
kV, 70 ns pulses via four Blumieins. Each Blumiein drives two cells 
and is triggered using independently controlled trigger units. This 
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turnkey DARHT Trigger System, consisting of four separate trigger 
units, provides 200 kV trigger pulses with low jitter and fast rise 
time to each of the four Blumiein coaxial spark gaps. Details of the 
trigger system design and results obtained during extensive testing 
at Maxwell are described. 

34411 (LA-UR-92-2803) Initial performance of Los Alamos 
Free Electron Laser. Nguyen, D.C.; Baca, D.M.; Chan, 
K.C.D.; Cheairs, R.B.; Fortgang, C.M.; Gierman, S.M.; Johnson, 
W.J.D.; Holcomb, D.E.; Kinross-Wright, J.; McCann, S.W.; Meier, 
K.L.; Plato, J.G.; Sheffield, R.L.; Sherwood, B.A.; Sigler, F.E.; Tim- 
mer, C.A.; Warren, R.W.; WebLos Alamos National Lab., NM 
(United States). [1992]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9208109-25: 16. international LINAC conference, Ottawa 
(Canada), 23-28 Aug 1992). Order Number DE92040214. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We report recent results on the high-brightness electron linac 
and initial performance of the Advanced FEL at Los Alamos. The 
design and construction of the Advanced FEL beamline are based 
upon integration of advanced tec’ such as hig! 
photoinjector, high-gradient compact linac, and permanent-magnet 
beamline components. With the use of microwiggler, both perma- 
nent magnet and pulsed electromagnet, and compact optical 
resonator, the Advanced FEL will be the first of its kind small 
enough to be mounted on an optical table and yet capable of pro- 
viding highpower optical output spanning the near-ir and visible 
regions. A schematic of the Advanced FEL is shown in. The 
source of high-current electron pulses is a laser-gated photoelec- 
tron injector which forms-an integral part of a nigh-gradient 1.2-m 
long rf linear accelerator. The latter is capable of accelerating elec- 
trons up to 20 MeV with room temperature operation and 25 MeV 
at 77K. The electrons are produced in 10-ps pulses with peak cur- 
rents as high as 300 A. These electron pulses are transported in a 
brightness-preserving beamline consisting of permanent magnet 
dipoles and quadrupoles. The beamline has three 30° bends. The 
first bend allows for the photocathode drive laser input; the second 
allows for the FEL output and the third turns the electron beam into 
the floor for safety reasons. Additional information on the design 
physics of the Advanced FEL can be found elsewhere. 


34412 (LA-UR-92-2804) High-brightness linac for the Ad- 
vanced Free-Electron Laser initiative at Los Alamos. Sheffield, 
R.L.; Caristen, B.E.; Young, L.M. Los Alamos National Lab., NM 
(United States). [1992]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9208109-26: 16. international LINAC conference, Ottawa 
(Canada), 23-28 Aug 1992). Order Number DE92040213. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper describes the design of an accelerator that can pro- 
duce beams of greater than 1 x 10°? A/m* (brightness = 2*\/c?, 
where « is the rms emittance). The beam emittance growth in the 
accelerator is minimized by: producing a short-electron bunch in a 
high-gradient rf cavity, using a focusing solenoid to correct the 
emittance growth caused by space charge, and designing the cou- 
pling slots between accelerator cavities to minimize quadrupole 
effects. The results from simulations are, at 2.3 nC, a peak current 
of 180 A and an emittance of 1.6 + mm-mrad, and, at 4.6 nC a 
peak current of 300 A and an emittance of 2.4 x mm-mrad. The 
exit energy from the linac is 20 MeV for both cases. 


34413 (LA-UR-92-2805) Development of a pulsed mi- 
crowiggler system. Warren, R.W.; Fortgang, C.M. Los Alamos 
National Lab., NM (United States). [1992]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9208142-2: 14. international free electron laser 
conference, Kobe (Japan), 23-28 Aug 1992). Order Number 
DE92040376. Source: OSTI; NTIS; GPO Dep. 

Pulsed microwigglers can develop unusually high magnetic fields 
with short periods. They find potential applications in compact sys- 
tems that use low energy accelerators that can generate very 
bright electron beams, and in systems that lase on high harmonics 
of the fundamental frequency. In the past, many of the unique 
properties of pulsed wigglers have been addressed. In this paper, 
we will concentrate on our solutions to the practical problems that 
must be solved to make such a device work. Among other topics, 
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we will discuss the following: achieving adequate precision in fabri- 
cation; controlling quadrupole fields; “trimming” the field after 
fabrication; providing structural support, cooling, and vacuum; and 
coupling to the pulsed power supply. Completed microwigglers of 
our design will be installed in an FEL this summer to lase on the 
fundamental in the red part of the spectrum and on the third har- 
monic in the ultraviolet. 


34414  (LA-UR-92-2807) Adaptive feedforward in the LANL 
rf control system. Ziomek, C.D. Los Alamos National Lab., NM 
(United States). [1992]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9208109-33: 16. international LINAC conference, Ottawa 
(Canada), 23-28 Aug 1992). Order Number DE92040375. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper describes an adaptive feedforward system that cor- 
rects repetitive errors in the amplitude and phase of the RF field of 
a pulsed accelerator. High-frequency disturbances that are beyond 
the effective bandwidth of the RF field feedback control system can 
be eliminated with a feedforward system. Many RF field distur- 
bances for a pulsed accelerator are repetitive, occurring at the 
same relative time in every pulse. This design employs digital sig- 
nal processing hardware to adaptively determine and track the 
conirol signals required to eliminate the repetitive errors in the 
feedback control system. In order to provide the necessary high- 

response, the adaptive feedforward hardware provides 
the calculated contro! signal prior to the repetitive disturbance that 
it corrects. This system has been demonstrated to reduce the tran- 
sient disturbances caused by beam pulses. Furthermore, it has 
been shown to negate high-frequency phase and amplitude oscilla- 
tions in a high-power klystron amplifier caused by PFN ripple on 
the high-voltage. The design and results of the adaptive feedfor- 
ward system are presented. 


(LA-UR-92-2810) Mechanical design of the LAMPF 
Medium Resolution Spectrometer and CEBAF Short Orbit 
magnets. Hart, V.E.; Bush, E.D. Jr.; Schilling, S.A. 


Los Alamos National Lab., NM (United States). [1992]. 4p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 


W-7405-ENG-36. (CONF-9208109-28: 16. international LINAC 
conference, Ottawa (Canada), 23-28 Aug 1992). Order Number 
DE92040373. Source: OSTI; NTIS; INIS; GPO Dep. 

The Medium Resolution Spectrometer (MRS) magnet assembly 
was built at the Los Alamos Meson Physics Facility (LAMPF) in 
1989 and is being duplicated for the Short Orbit Spectrometer 
(SOS) at the Continuous Electron Beam Facility (CEBAF). Utilizing 
existing design, fabrication technology, and tooling form the MRS 
will save substantial costs and time for the SOS. The MRS/SOS 
assemblies consist of a quadruple-dipole-reverse dipole QD(-D) 
configuration with dipole gaps of 16 cm and 1.7 T field. Net bend 
angle of the particles is minimized by the reverse polarity dipole. 
The magnet assemblies have spacer blocks between solid return 
yokes to establish precision pole gaps, are less that 5 meters long, 
and weigh 9+ m ton. The poles have faces which are chambered 
and shaped to a fifth order polynomial contour and a Purcell filter 
at the base for enhanced field homogeneity. The poles are utilized 
as part of the vacuum system by sandwiching aluminum sand cast 
vacuum chambers between the pole faces. The vacuum chambers 
and electrical coils are fitted to concave and convex pole contours. 


34416 (LA-UR—92-2811) Engineering, maintenance, and 
new initlatives to improve LAMPF beam availability and sys- 
tem reliability. Harris, H.W.; DeHaven, R.A.; Hart, V.E.; Parsons, 
W.M.; Sturrock, J.C. Los Alamos National Lab., NM (United 
States). [1992]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9208109- 
27: 16. international LINAC conference, Ottawa (Canada), 23-28 
Aug 1992). Order Number DE92040371. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Two different requirements are driving engineering studies and 
hardware development to improve LAMPF. The first is concerned 
with component and system improvements to increase beam avail- 
ability during the LAMPF production cycle. Hardware changes in 
RF, power supplies, and magnets are being implemented to in- 
crease mean time between failure and reduce time to replace or 
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repair failed units. A joint LAMPF-Industry project is on-going to im- 
prove reliability of RF components. A component test stand is 
being refurbished to include significant development capability. The 
second approach includes several changes that will increase the 
duty factor of the existing accelerator. Major changes are being 
evaluated for replacing the front end of the accelerator. Other 
changes improving high brightness capability could result in a new 
performance plateau for LAMPF. 


34417 (LA-UR-92-2850) A variable-fleld permanent-magnet 
dipole for accelerators. Kraus, R.H. Jr.; Barlow, D.B.; Meyer, R. 
Los Alamos National Lab., NM (United States). [1992]. 3p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-9208109-32: 16. international LINAC 
conference, Ottawa (Canada), 23-28 1992). Order Number 
DE92040363. Source: OSTI; NTIS; INIS; GPO Dep. 

A new concept for a variable-field permanent-magnet dipole has 
been developed and fabricated at Los Alamos. The application re- 
quires an extremely uniform dipole field in the magnet aperture and 
precision variability over a large operating range. An iron-core 
permanent- magnet design using a shunt that was specially 
shaped to vary the field in a precise and reproducible fashion with 
shunt position. The key to this design is in the shape of the shunt. 
The field as a function of shunt position is very linear from 90% of 
the maximum field to 20% of the minimum field. The shaped shunt 
also results in a small maximum magnetic force attracting the 
shunt to the yoke allowing a simple mechanical design. Calculated 
and measured results agree well for the magnet. 


34418 (LA-UR-92-2858) Possible application of transient 
electromagnetic pulses to high brightness e-guns. Kurnit, N.A.; 
Benicewicz, P.K.; Taylor, AJ. Los Alamos National Lab., NM 
(United States). [1992]. 18p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9206193-7: Advanced accelerator concepts workshop, Port 
Jefferson, NY (United States), 14-20 Jun 1992). Order Number 
DE92040360. Source: OSTI; NTIS; INIS; GPO Dep. 

A number of groups have recently demonstrated the production 
of freely propagating, focusable pulses of terahertz radiation, con- 
sisting of essentially a single subpicosecond cycle of a baseband 
electromagnetic field. We discuss the possible application of these 
techniques to the production of strong fields at photocathode 
surfaces, in a manner analogous to radial-line switched-power con- 
cepts. Experimental status in production of these pulses in our 
laboratory and elsewhere is reviewed, and recent progress in 
development of short-pulse solid-state lasers useful for this tech- 
nology is summarized. 


34419 (LBL-31960) Tests of a model pole assembly for the 
ALS U8.0 undulator. Hassenzahi, W.V.; Phelan, D. Lawrence 
Berkeley Lab., CA (United States). Apr 1992. 25p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. Order Number DE93001588. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The ALS insertion devices must meet very tight requirements in 
terms of field quality and field strength. Even though the ability to 
calculate the performance of a hybrid insertion device has un- 
proved considerably over the past few years, a model pole was 
assembled to test the ALS U8.0 undulator geometry and to verify 
the calculations. The model pole consists of a half period of the 
periodic structure of the insertion device with mirror plates at the 
midplane and at the zero-field, half-period planes. A Hall probe was 
used to measure the vertical component of the field near the mid- 
plane of the model as a function of gap and transverse position. 
Because of the tight field quality requirements, the ALS insertion 
devices are designed to permit several types of correction, includ- 
ing the capability of adding magnetic material or iron at several 
locations to boost or buck the field. This correction capability was 
evaluated during our tests. The model is described and details of 
the test results are discussed, including the fact that the measured 
peak field is higher than the calculated value, which is based on 
the measured magnetization of the blocks used in the model. 


34420 (LBL-31967) Bevalac extraction. Kalnins, J.G.; Krebs, 
G.; Tekawa, M.; Cowles, D.; Byrne, T. Lawrence Berkeley Lab., CA 





(United States). Feb 1992. 38p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE93001575. Source: OSTI; NTIS; INIS; GPO Dep. 

This report will describe some of the general features of the Be- 
vatron extraction system, primarily the dependence of the beam 
parameters and extraction magnet currents on the Bevalac field. 
The extraction magnets considered are: PFW, XPI, XP2, XS1, 
XS2, XM1, XM2, XM3, XQ3A and X03B. This study is based on 84 

tunes (from 1987 to the present) of various ions 
(p,He,O,Ne,Si,S,Ar,Ca,Ti,Fe,Nb,La,Au and U), for Bevalac fields 
from 1.749 to 12.575 kG, where all tunes included a complete set 
of beam line wire chamber pictures. The circulating beam intensity 
inside the Bevalac is measured with Beam Induction Electrodes 
(BIE) in the South Tangent Tank. The extracted beam intensity is 
usually measured with the Secondary Emission Monitor (SEM) in 
the F1-Box. For most of the tunes the extraction efficiency, as 
given by the SEMBIE ratio, was not recorded in the MCR Log 
Book, but plotting the available Log Book data as a function of the 
Bevalac field, see Fig.9, we find that the extraction efficiency is 
typically between 30->60% with feedback spill. 


34421 (LBL-32026) Harmonics suppression of vacuum 
chamber eddy current Induced flelds with jon to the 
Superconducting Super Collider (SSC) Low Energy Booster 
(LEB) Magnets. Schlueter, R.D.; Halbach, K. Lawrence Berkeley 
tab. CA (United States). 4 Dec 1991. 90p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO03-76SF00098. 
Order Number DES3001580. Source: OSTI; NTIS; GPO Dep. 

This memo presents the formulation of an expression for eddy 
currents induced in a thin-walled conductor due to a time- 
dependent electromagnet field excitation. Then follows an 
analytical development for prediction of vacuum chamber eddy cur- 
rent induced field harmonics in iron-core electromagnets. A passive 
technique for harmonics suppression is presented with specific ap- 
plication to the design of the Superconducting Super Collider 
(SSC) Low Energy B (LEB) Magnets. 


34422 


(LBL-32028) Harmonics suppression in electromag- 
nets with application to the ALS storage ring corrector 


magnet 
design. Schiueter, R.D. Lawrence Berkeley Lab., CA (United 
States). 28 Jan 1991. 33p. by USDOE, Washington, 
DC (United States). DOE Contract ACO3-76SF00098. Order Num- 
ber DE93001605. Source: OSTI; NTIS; GPO Dep. 

This memo presents an analytical development for prediction of 
skew harmonics in a iron core C-magnet to due arbitrarily posi- 
tioned electromagnet coils. A structured approach is presented for 
the suppression of an arbitrary number of harmonic components to 
arbitrarily low values. Application of the analytical harmonic 
strength calculations coupled to the structured harmonic suppres- 
sion approach is presented in the context of the design of the ALS 
storage ring corrector magnets. 


34423 (LBL-32791) Ripple reduction activities in the MG 
room at the Bevatron, August 1991 to August 1992. Biasbalg, 
M.; Bennett, M. Lawrence Berkeley Lab., CA (United States). Aug 
1992. 22p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Order Number 
DE93001591. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following topics: magnet - voltage di- 
viders temperature & voltage influence error calculation; magnet 
fiters summarized data table; magnet transfer function measure- 
ment setup and connection diagrams; response of existing magnet 
system including ripple reduction filters - Dec 1991; magnet filters - 
mutual inductance problem; and damping the magnet filters. 


34424 (LBL-PUB-706) Advanced Light Source First-Phase 
Sclentific Program, 1993/1994. Lawrence Berkeley Lab., CA 
(United States). Aug 1992. 35p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE92041181. Source: OSTI; NTIS; GPO Dep. 

This composite document outlines ten different experiments 
planned for the beamline at the Advanced Light Source. Re- 
searchers from various parts of the country have detailed their 
methods and equipment to be used in experiments in biology and 
physics. X-ray ‘oscopy and microscopy are the common top- 
ics to these experiments. (GHH) 
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34425 (LPC—91-12) Overall simulation of a positron beam 
generated by photons from channeled multigev electrons. 
Artru, X. (Lyon-1 Univ., 69 - Villeurbanne (France). Inst. de 
Physique Nucleaire); Chehab, R.; Jejcic, A.; Maillard, J.; Silva, J. 
College de France, 75 - Paris (France). Lab. de Physique Corpus- 
culaire. 1992. 5p. (CONF-910505—: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (United States), 6-11 May 1991). Order 
Number DE93710886. Source: OSTI; NTIS (US Sales Only); INIS. 

Simulations of a non-conventional positron source, using 1.5 - 20 
GeV electron beam impinging on an assemblage of tungsten crys- 
tal oriented along its <111> axis and an amorphous target of the 
same material, are presented. An overall simulation taking into ac- 
count photon creation in the optimum length of the crystal, positron 
generation in the target and also positron capture and transport, al- 
lows optimization of the source. Positron yield has been calculated 
for different operating conditions. Comparisons with - classical 
sources are presented. 


34426 (SAND-92-1047) Generation, control, and transport 
of a 19-MeV, 700-kA pulsed electron beam. Sanford, T.W.L. 
(Sandia National Labs., Albuquerque, NiM (United States)); 
Skogmo, P.J.; Halbleib, J.A.; Poukey, J.W.; Mikkelson, K.A.; Mock, 
R.C.; Welch, D.R. Sandia National Labs., Albuquerque, NM (United 
States). Jun 1992. 16p. by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-920515— 
7: 9. international conference on high power particle beams, 
Washington, DC (United States), 25-29 May 1992). Order Number 
DE92019803. Source: OSTI; NTIS; INIS; GPO Dep. 

We show experimentally and theoretically that the generation of 
the 13-TV Hermes Ili electron beam can be accurately monitored, 


allows the study of radiation effects induced by gamma rays 
extended into new parameter regimes. Finally, we show that the 
beam can be stably transported in low-pressure gas cells. 


34427 (SLAC-370-Rev.4) A valiant iittle terminal: A VLT 
user's manual: Revision 4. Weinstein, A. Stanford Linear Accel- 
erator Center, Menlo Park, CA (United States). Aug 1992. 144p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515. Order Number DE92041226. Source: 
OSTI; NTIS; INIS; GPO Dep. 

VLT came to be used at SLAC (Stanford Linear Accelerator Cen- 
ter), because SLAC wanted to assess the Amiga’s usefulness as a 
color graphics terminal and TeX workstation. Before the project 
could really begin, the people at SLAC needed a terminal emulator 
which could successfully talk to the IBM 3081 (now the IBM 
ES9000-580) and all the VAXes on the site. Moreover, it had to 
compete in quality with the Ann Arbor Ambassador GXL terminals 
which were already in use at the laboratory. Unfortunately, at the 
time there was no commercial program which fit the bill. Luckily, 
Willy Langeveld had been independently hacking up a public do- 
main VT100 emulator written by Dave Wecker et al. and the result, 
VLT, suited SLAC’s purpose. Over the years, as the program was 
debugged and rewritten, the original code disappeared, so that 
now, in the present version of VLT, none of the original VT100 
code remains. 


34428 (SLAC-PUB-5841) Superconducting final focus 
quadrupoles for a B Factory. Ash, W. Stanford Linear Accelera- 
tor Center, Menlo Park, CA (United States). Aug 1992. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515. (CONF-9204126-7: B factories: state 
of the art in accelerators, detectors, and physics, Stanford, CA 
(United States), 6-10 Apr 1992). Order Number DE93001806. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The superconducting final focus triplet now operating at the 
SLAC Linear Collider (SLC) demonstrate most of the features re- 
quired for a B Factory in terms of detector interaction and high 
machine tolerances. These features are discussed, together with 
reasonable expectations for scaling to a B Factory. The effort and 
schedule for this project are discussed. 


34429 (SLAC-PUB-5876) Final focus systems for linear 
colliders. Helm, R.; Irwin, J. Stanford Linear Accelerator Center, 
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Menlo Park, CA (United States). Aug 1992. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (CONF-9208109-47: 16. international LINAC 
conference, Ottawa (Canada), 23-28 Aug 1992). Order Number 
DE93001808. Source: OSTI; NTIS; INIS; GPO Dep. 

Final focus systems for linear colliders present many exacting 
challenges in beam optics, component design, and beam quality. 
Efforts to resolve these problems as they relate to a new generation 
of linear colliders are under way at several laboratories around the 
world. We will outline criteria for final focus systems and discuss 
the current state of understanding and resolution of the outstanding 
problems. We will discuss tolerances on alignment, field quality and 
stability for optical elements, and the implications for beam param- 
eters such as emittance, energy spread, bunch length, and stability 
in position and energy. Beam-based correction procedures, which 
in principle can alleviate many of the tolerances, will be described. 
Preliminary results from the Final Focus Test Beam (FFTB) under 
construction at SLAC will be given. Finally, we mention conclusions 
from operating experience at the Stanford Linear Collider (SLC). 


34430 (SLAC-PUB-5877) High power rf window and wave- 
guide component development and testing above 100 MW at 
X-band. Fowkes, W.R. (Stanford Linear Accelerator Center, Menlo 
Park, CA (United States)); Callin, R.S.; Viieks, A.E. Stanford Linear 
Accelerator Center, Menio Park, CA (United States). Aug 1992. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-76SF00515. (CONF-9208109-46: 16. international 
LINAC conference, Ottawa (Canada), 23-28 Aug 1992). Order 
Number DE93001809. Source: OSTI; NTIS; INIS; GPO Dep. 

SLAC is committed to developing an X-band source capable of 
producing 100 Megawatt, 1 microsecond pulses to power the next 
linear collider. The first experience encountered at SLAC in the X- 
Band Regime above a few Megawatts was in the relativistic 
klystron program in cooperation with LLNL and LBL. About 280 
MW had been transmitted through a variety of waveguide compo- 
nents but at very short pulse widths (~40 nanseconds) and very 
low pulse repetition rates. The likelihood of high peak power rf 
breakdown in most X-band components and especially rf windows 
increases as the rf pulse length becomes longer. Testing compo- 
nents at peak power levels above that at which they are expected 
to reliably perform is essential in a development program. 


34434 (SLAC-PUB-5885) SLC Injector simulation and tun- 
ing for high charge transport. Yeremian, A.D.; Miller, R.H.; 
Clendenin, J.E.; Early, R.A.; Ross, M.C.; Turner, J.L.; Wang, J.W. 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Aug 1992. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00515. (CONF- 
9208109—42: 16. international LINAC conference, Ottawa 
(Canada), 23-28 Aug 1992). Order Number DE93001813. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We have simulated the SLC injector from the thermionic gun 
through the first accelerating section and used the resulting param- 
eters to tune the injector for optimum performance and high charge 
transport. Simulations are conducted using PARMELA, a three- 
dimensional ray-trace code with a two-dimensional space-charge 
model. The magnetic field profile due to the existing magnetic op- 
tics is calculated using POISSON, while SUPERFISH is used to 
calculate the space harmonics of the various bunchers and the ac- 
celerator cavities. The initial beam conditions in the PARMELA 
code are derived from the EGUN model of the gun. The resulting 
injector parameters from the PARMELA simulation are used to pre- 
scribe experimental settings of the injector components. The 
experimental results are in agreement with the results of the inte- 
grated injector model. 


34432 (SLAC-PUB-5887) Symmetrical double input coupler 
development. Deruyter, H.; Hoag, H.; Ko, K.; Ng, C.K. Stanford 
Linear Accelerator Center, Menlo Park, CA (United States). Aug 
1992. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-76SF00515. (CONF-9208109-41: 16. interna- 
tional LINAC conference, Ottawa (Canada), 23-28 Aug 1992). 
Order Number DE93001814. Source: OSTI; NTIS; INIS; GPO Dep. 

RF power is usually transmitted into an accelerator section from 
a rectangular waveguide through a single coupling iris. This ar- 
rangement introduces phase and amplitude asymmetries into the 
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coupler fields with which the beam interacts. Field distortion can be 
reduced by machining an offset into the cavity wall opposite the 
iris. However, the compensation is imperfect. In this paper we de- 
scribe the development and testing of a double input coupler which 
is completely symmetric about a vertical plane through the beam 
axis. Two identical irises are used on opposite sides of the coupler 
cavity. These are fed in-phase by signals from a Magic Tee power 
divider. Each iris transmits one half of the total power flow. Coupler 
dimensions for an X-Band model have been optimized using 
MAFIA and conventional low-power matching techniques. The cou- 
pler has been built into a 30-cavity test accelerator section and 
operated up to 85 MV/m with no evidence of breakdown. 


34433 (SLAC-PUB-5890) Recent performance, lifetime, and 
fallure modes of the 5045 klystron lon at SLAC. Koontz, 
R.F.; Lee, T.G.; Pearson, C.; Vlieks, A.E. Stanford Linear Accelera- 
tor Center, Menlo Park, CA (United States). Aug 1992. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515. (CONF-9208109-40: 16. international 
LINAC conference, Ottawa (Canada), 23-28 Aug 1992). Order 
Number DE93001815. Source: OSTI; NTIS; INIS; GPO Dep. 

The 65 MW S-Band klystrons (5045) used to power SLC have 
been in service for over seven years. Currently, 244 of these tubes 
are in place on the accelerator, operating full power at 120 pulses 
per second. Enough tubes have now reached end of life, or experi- 
enced other failures to allow a good analysis of failure modes, and 
to project average lifetime for this type of tube. This paper de- 
scribes the various modes of failure seen in klystrons rammed from 
SLC service, and provides data on expected lifetime from current 
production based on accumulated SLC operating experience. 


34434 (SLAC-PUB-5891) SLAC A-Line upgrade to 50 GeV. 
Erickson, R.; Fieguth, T.; Keller, L.; Walz, D. Stanford Linear Ac- 
celerator Center, Menlo Park, CA (United States). Aug 1992. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515. (CONF-9208109-39: 16. international 
LINAC conference, Ottawa (Canada), 23-28 Aug 1992). Order 


Number DE93001816. Source: OSTI; NTIS; INIS; GPO Dep. 
The SLAC A-Line, originally developed to transport electron 
beams to experiments in End Station A at energies up to 25 GeV, 


is being upgraded to support a revived fixed target program. In this 
paper we discuss a proposed new configuration that will transport 
beams at energies up to 50 GeV. Implementation of this configura- 
tion will require the addition of several magnets, the replacement of 
power supplies, and modifications to the instrumentation. Also dis- 
cussed are the energy resolving capabilities of the new transport 
line and design options for minimizing emittance growth. 


34435 (SLAC-PUB-5900) High-gradient studies on 11.4 
GHz copper accelerator structures. Wang, J.W.; Curry, R.A; 
Deruyter, H.; Hoag, H.A.; Koontz, R.F.; Loew, G.A.; Menegat, A.; 
Miller, R.H.; Ruth, R.D.; Viieks, A.E.; Yoneda, C. Stanford Linear 
Accelerator Center, Menlo Park, CA (United Sta*es). Aug 1992. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515. (CONF-9208109-37: 16. international 
LINAC conference, Ottawa (Canada), 23-28 Aug 1992). Order 
Number DE93001818. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper is a progress report on studies carried out at SLAC to 
assess the high-gradient behavior of 11.4 GHz copper accelerator 
structures for future linear colliders. the structures which have been 
examined in the last year are a 7-cavity standing-wave (SW) sec- 
tion and a 30-cavity traveling-wave (TW)section. Both structures 
are of the constant-impedance uniform-aperture type with a 2/3" 
phase shift per cavity. The results presented here included new in- 
formation on RF breakdown, field emission, RF processing and 
dark current. the captured dark current depends on the rise time of 
the RF pulse. 


34436 (SLAC-PUB-5908) Frontiers of accelerator instru- 
mentation. Ross, M. Stanford Linear Accelerator Center, Menlo 
Park, CA (United States). Aug 1992. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00515. 
(CONF-9206193-8: Advanced accelerator concepts workshop, 
Port Jefferson, NY (United States), 14-20 Jun 1992). Order Num- 
ber DE93001819. Source: OSTI; NTIS; INIS; GPO Dep. 





New technology has permitted significant performance improve- 
ments of established instrumentation techniques including beam 
position and profile monitoring. Fundamentally new profile monitor 
strategies are required for the next generation of accelerators, es- 
pecially linear colliders (LC). Beams in these machines may be 
three orders of magnitude smaller than typical beams in present 
colliders. In this paper we review both the present performance 
levels achieved by conventional systems and present some new 
ideas for future colliders. 


34437 (SLAC-PUB-5912) Beam position monitoring system 
for the proposed asymmetric B Factory at SLAC. Pellegrin, J.L. 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Oct 1992. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00515. (CONF- 
9204126-8: B factories: state of the art in accelerators, detectors, 
and physics, Stanford, CA (United States), 6-10 Apr 1992). Order 
Number DE93001764. Source: OSTI; NTIS; INIS; GPO Dep. 

The beam position monitor system of the B Factory is drastically 
different from the actual PEP system. We present a description of 
the new configuration and list the features which have been 
adopted to make this system a highly reliable diagnostic tool. An 
electrode geometry is suggested, based on the maximum- 
acceptable power extracted from the beam, and the measurement 
resolution is estimated by assuming some practical bandwidth and 
the noise level. Finally, an estimate of the system precision is 
made by adding up what is expected to be the most significant 
systematic errors. 


34438 (SLAC-PUB-5933) Injection Issues of electron- 
positron storage rings. Seeman, J.T. Stanford Linear Accelerator 
Center, Menio Park, CA (United States). Sep 1992. 9p. 

by USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (CONF-9204126-9: B factories: state of the art in 
accelerators, detectors, and physics, Stanford, CA (United States), 
6-10 Apr 1992). Order Number DE93001766. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The general issues of injection into e*e- colliders are discussed 
using results from several storage rings. observations from these 
colliders indicate that the starting conditions and duration of each 
fill are often different Consequently, it is shown that the optimum 
storage time is expected to be about twice as long as that ex- 
pected from simple-uniform filling cycles. Injection parameters for 
several proposed B-Factories are listed. Finally, the concept of 
continuous filling (injection transparent collisions) is explored which 
suggests that a factor of 4.5 to 6 increase in integrated luminosity 
may be achievable. 


34439 (SSCL-589) Possibilities of SSC device testing at 
the Serpukhov 70-GeV accelerator. Cherny, S. Superconducting 
Super Collider Lab., Dallas, TX (United States). Sep 1992. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC35-89ER40486. Order Number DE93001773. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The possibilities for the testing and measurement of different 
physical facilities related to the Superconducting Super Collider 
(SSC) are considered. The Institute for High Energy Physics 
(IHEP) accelerator complex at Serpukhov, Russia, is described, 
and technical parameters are presented. Generally, the beam 
extraction and beam line systems are described because both sys- 
tems constitute the environment in which the physicist finds 
himself, and most often these systems define the final possibilities 
of experimental set-up for a fixed-target run. Three groups of SSC 
problems may be examined at the existing 70-GeV accelerator at 
IHEP: the study of radiation resistance of various devices, the 
study of beam monitor performances, and the testing and investi- 
gation of modules of collider detectors. 


34440 (SSCL-Preprint-10) Object-oriented analysis and 
database design for the SSC magnets. Robinson, S.L. Super- 
conducting Super Collider Lab., Dallas, TX (United States). Jun 
1992. 5p. by USDOE, Washington, DC (United States). 
DOE Contract AC35-89ER40486. (CONF-9206206-2: Society of 
Women Engineers’ national convention, Orlando, FL (United 
States), 22-29 Jun 1992). Order Number DE92040624. Source: 
OSTI; NTIS; INIS; GPO Dep. 
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The superconducting Super Collider will be the world’s largest 
particle accelerator, and will answer many fundamental particle 
physics questions. It will be 87 km (54 mi) in circumference run- 
ning through a tunnel 15 to 75 meters underground. Two proton 
beams accelerated to 20 TeV will produce 100 million proton colli- 
sions per second. These protons will be guided by a series of 
superconducting magnets. We are developing a central magnet 
database accessible by scientists via network connections. This 
information will help scientists study magnet production and perfor- 
mance. We are using an object-based development approach. 
Through a combination of tools, we are transforming oan dia- 
grams into entity-relationship models and uploading SQL objects 
into a Sybase database on a Sun/Unix platform. 


34444 (SSCL-Preprint-136) Thermal optimum analyses and 
mechanical design of 10-kA, vapor-cooled power leads for 
SSC superconducting magnet tests at MTL. Shu, Q.S. (Super- 
conducting Super Collider Lab., Dallas, TX (United States)); 
Demko, J.; Doman, R.; Finan, D.; Hatfield, D. Syromyatnikov, |.; 
Zolotov, A.; Mazur, P.; Peterson, T. Superconducting Super Col- 
lider Lab., Dallas, TX (United States). Aug 1992. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE 
AC35-89ER40486. (CONF-920802-9: ied =superconductivity 
conference, Chicago, IL (United States), 23-28 Aug 1992). Order 
Number DE92040622. Source: OSTI; NTIS; INIS; GPO Dep. 

The spiral-fin, 10-kA, helium vapor-cooled power leads have 
been designed for Superconducting Super Collider superconducting 
magnet tests at the Magnet Test Laboratory. In order to thermally 
optimize the parameters of the power leads, the lead diameters- 
which minimize the Carnot work for several different lengths, two 
different fin geometries, and two RRR values of the lead materials- 
were determined. The cryogenic refrigeration and liquefaction loads 
for supporting the leads have also been calculated. The optimum 
operational condition with different currents is discussed. An 
improved mechanical design of the 10-kA power leads was under- 
taken, with careful consideration of the cryogenic and mechanical 
performance. in the design, a new thermal barrier device to reduce 
heat conduction from the vacuum and gas seal area was em- 
ployed. Therefore, the electric insulation assembly, which isolates 
the ground potential parts of the lead from the high-power parts, 
was moved into a warm region in order to prevent vacuum and he- 
lium leakage in the O-ring seals due to transient cold temperature. 
The instrumentation for testing the power leads is also discussed. 


34442 (SSCL-Preprint-136-Rev.A) Thermal optimum analy- 
ses and mechanical design of 10-kA, vapor-cooled power 
leads for SSC superconducting magnet tests at MTL: Revision 
A. Shu, Q.S. (Superconducting Super Collider Lab., Dallas, TX 
(United States)); Demko, J.; Dorman, R.; Finan, D.; Hatfield, D.; 
Syromyatnikov, |.; Zolotov, A.; Mazur, P.; Peterson, T. Supercon- 
ducting Super Collider Lab., Dallas, TX (United States). Aug 1992. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC35-89ER40486. (CONF-920802-7-Rev.A: Applied su- 
perconductivity conference, Chicago, IL (United States), 23-28 Aug 
1992). Order Number DE92040550. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The spiral-fin, 10-kA, helium vapor-cooled power leads have 
been designed for Superconducting Super Collider superconducting 
magnet tests at the Magnet Test Laboratory. In order to thermally 
optimize the parameters of the power leads, the lead diameters- 
which minimize the Carnot work for several different lengths, two 
different fin geometries, and two RRR values of the lead materials- 
were determined. The cryogenic refrigeration and liquefaction loads 
for supporting the leads have also been calculated. The optimum 
operational condition with different currents is discussed. An 
improved mechanical design of the 10-kA power leads was under- 
taken, with careful consideration of the cryogenic and mechanical 
performance. in the design, a new thermal barrier device to reduce 
heat conduction from the vacuum and gas seal area was em- 
ployed. Therefore, the electric insulation assembly, which isolates 
the ground potential parts of the lead from the high-power parts, 
was moved into a warm region in order to prevent vacuum and he- 
lium leakage in the 0-ring seals due to transient cold temperature. 
Tne instrumentation for testing the power leads is also discussed. 
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Refer also to citation(s) 34438 


34443. + (KEK-PROC—91-15) Proceedings of the workshop on 
application of circularly polarized X-rays In the region of 1 - 8 
keV. Nomura, Masaharu; lwazumi, Toshiaki (eds.). National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan). Jan 1992. 
109p. (in Japanese). (CONF-9012154—: Workshop on application 
of circularly polarized x-rays in the region of 1 - 8 keV, Tsukuba 
(Japan), 21-22 Dec 1990). Order Number DE93704276. Source: 
OSTI; NTIS; INIS. 

In the Photon Factory of the National Laboratory for High Energy 
Physics, the inserted light source that generates powerful circularly 
polarized synchrotron radiation has been in the development and 
manufacture stage, and recently No. 2 machine was completed 
and installed in BL-28 of the 2.5 GeV ring. This equipment emits 
the circularly polarized synchrotron radiation in vacuum ultraviolet 
region when it is operated by undulator mode and that in the re- 
gion from soft X-ray to X-ray when it is operated by wiggler mode. 
The recent world trend in the development of inserted light sources 
aims at creating the light of special polarization condition, not only 
obtaining the light of high luminance, and the research and devel- 
opment in the Photon Factory leads this trend. This workshop aims 
at exploring the best way for obtaining the results of research utiliz- 
ing this superiority of the Photon Factory. This workshop was held 
on December 21 and 22, 1990 at the Laboratory in Tsukuba. The 
gists of 13 papers are collected in this publication. (K.I.). 


BaAg a (SLAC-PUB-5944) Status of the Tau-Charm Factory 
Project and aspects of the detector design. Schindler, R.H. 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Oct 1992. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00515. (CONF-920837— 
4: 26. international conference on high energy physics, Dallas, TX 
(United States), 6-12 Aug 1992). Order Number DE93001770. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper reviews the status of the Tau-Charm Factory Project 
being proposed for construction in Spain. The paper also reviews 
characteristics of the detector design, and the issues surrounding 
the present choices of technologies. 
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Refer also to citation(s) 32937, 33037, 33074, 33128, 33129, 
33131, 33507, 33958, 34402, 34424, 34444, 34499, 34516, 34563, 
34739, 35022, 35027, 35028, 35033, 35034, 35035, 35036, 35037, 
35038, 35039, 35040, 35041, 35043, 35044, 35045, 35052, 35053, 
35054, 35055, 35081, 35124, 35248, 35288 


34445 (ANL-HEP-TR-92-61) Nolse events In the contained 
event sample of Soudan 2. Lopez, A.E. (Cornell Univ., Ithaca, NY 
(United States)); Goodman, M.C. Argonne National Lab., IL (United 
States). High Energy Physics Div. 11 Aug 1992. 17p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. Order Number DE92040757. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Various types of noise have been found during the scanning of 
contained events from the Soudan 2 detector. Although most of the 
noise have been given names, the causes of only certain classes 
of noise have been identified. From the noise mentioned here, 
zens and end wire noise are probably understood, but the explana- 
tions of three others - “breakdown gemini”, “67 noise”, and “split 
zens” - have yet to be found. Despite lack of explanations for some 
noise, there are still a number of ways to recognize them either by 
appearance or position in the detector, both of which are being 
used to further assist in their identification. 


34446 (DOE/ER/40012-T3) Research on nucleon decay 
neutrino oscillations and super high energy particles: Final 
technical report, February 1, 1984—January 31, 1988. Lande, K. 
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Pennsylvania Univ., Philadelphia, PA (United States). Mar 1992. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-81ER40012. Order Number DE92019748. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In this final report of the Homestake Large Underground Scintilla- 
tion Hodoscope and Cosmic Ray Telescope, are given a summary 
of the results obtained while construction and operation of this de- 
tector were supported by the Department of Energy, the activities 
of this detector since cessation of DOE support, and future plans 
for this instrument. 


34447 (DOE/ER/60437-7) Electron microscope studies: 
Progress 1 July 1964-1 June 1992. Crewe, A.V.; Kapp, 
O.H. Chicago Univ., IL (United States). 1 Jul 1992. 68p. 

by USDOE, Washington, DC (United States). DOE Contract FG02- 
86ER60437. Order Number DE92040288. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This is a report covering the research performed in the Crewe 
laboratory between 1964 and 1992. Because of limitations of 
space we have provided relatively brief summaries of the major re- 
search directions of the facility during these years. A complete 
bibliography has been included and we have referenced groups of 
pertinent publications at the beginning of each section. This report 
summarizes our efforts to develop better electron microscopes and 
chronicles many of the experimental programs, in materials science 
and biology, that acted both as a stimulus to better microscope 
design and also as a testing ground for many instrumental innova- 
tions. 
34448 (EGG—10617-2126) Radiation detectors for room 
temperature operation: A survey of alternative materials. EG 
and G Energy Measurements, Inc., Goleta, CA (United States). 
Santa Barbara Operations. Mar 1992. 48p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC08-88NV10617. 
Order Number DE92040490. Source: OSTI; NTIS; GPO Dep. 

A need exists in the radiation detection community for room tem- 
perature solid-state X-ray and gamma ray detectors. Although 
mercuric iodide will meet this need when the material is fully 
developed, the high resolution required for thick, high-efficiency de- 
tectors may take time to realize, and further, a material capable of 
sustained operation at the temperature extremes possible in all ter- 
restrial applications is clearly needed. A two-phase project was 
initiated with the objective of identifying materials having the poten- 
tial for being developed into solid-state X-ray and gamma ray 
spectrometers. Phase 1 of the study involved a search through var- 
ious data bases for compounds with basic physical and chemical 
properties required for room temperature operation and the selec- 
tion of the most promising candidates. Those candidates selected 
in Phase 1 will be subjected to further review in Phase 2, through 
both theoretical and experimental studies, to establish the potential 
of these materials as radiation detectors capable of operation at 
room temperature. Past work on development of radiation operable 
at room temperature is given. In addition to the extensive work on 
Hgl2, various materials has been evaluated for their potential for 
room temperature operation. Work reported on CdTe, TIBr, InP, 
CdS, CdSe, CdZnSe, GaAs, and AlSb is reviewed here. To varying 
degrees, low yr products, high leakage currents, polarization, trap- 
ping, and reactivity in air have plagued the performance of these 
materials. The selection criteria established for evaluating potential 
materials, and application of these criteria to various candidate ma- 
terials is detailed. Atomic number, bandgap, resistivity, 7 products, 
and useable temperature range were all properties considered. 
Properties such as melting temperature, vapor pressures, and re- 
activity were considered. Materials were weighed more favorably if 
prior technology indicated the ability to grow high quality crystals. 


34449 (ETDE-IT-92-59) Use of LIF:Mg, Cu, P in environ- 
mental gamma dosimetry. Scarpa, G.; Moscati, M.; Soriani, A. 
ENEA, Casaccia {lialy). Area Energia Ambiente e Salute. 1991. 
10p. (CONF-910905-3: 5. international symposium on the natural 
radiation environment, Salzburg (Austria), 22-28 Sep 1991). Order 
Number DE93712142. Source: OSTI; NTIS (US Sales Only); INIS. 

Among the new TL materials commercially available during the 
last few years, one of the most promising seems the highly 
sensitive lithium fluoride doped with magnesium, copper and phos- 
phorus. This dosimetric material, only since 1988 is produced in 





sintered form on a commercial scale by a laboratory sited in Bei- 
jing (People’s Republic of China), under the denomination of 
GR-200A. The sintered chips are discs, 4.5 mm diameter and 0.8 
mm thickness. The main dosimetric characteristics of GR-200A, 
such as glow curve, sensitivity, batch inhomogeneity, reproducibil- 
ity, linearity, energy dependence and fading, have been 
investigated by the authors during the last two years. The aim of 
the present paper is to illustrate the results obtained in the 
application of GR-200A dosemeters to the measurements of envi- 
ronmental gamma radiation. 


34450 (ETDE-IT—92-66) Measurements of gamma-ray spec- 
tra from neutron capture in single resonances. Coceva, C.; 
Spits, A.; Fioni, G.; Mauri, A. ENEA, Bologna (italy). 1991. 3p. 
(CONF-9105349-1: International conference on nuclear data for 
science and technology, Julich (Germany), 13-17 May 1991). Order 
Number DE93712152. Source: OSTI; NTIS (US Sales Only); INIS. 

A measurement is described of partial radiative widths of neutron 
resonances of Cr-53. Neutron energy is selected by time-of-flight 
and gamma energy is measured by a Ge-crystal with anticoinci- 
dence shielding. Partial width are measured for single s-wave 
resonances from 4 to 30 keV. An improved Average Resonance 
Capture method is applied to p-wave resonances from 13 to 70 
keV. Transition probabilities are obtained to final states with excita- 
tions up to 4.3 MeV. A new method is described to deduce 
absolute values of gamma rays. Estimates are obtained of E1 and 
M1 strengths and of their energy dependence. 


34451 (INIS-mf-13345, pp. 1) Specific characteristics of 


radon ‘passive/open’ model detectors compered to ' 

close’ and ‘charcoal’ devices. Andru, J. (Kodak Pathe, Rond 
Point George Eastman, 93270 Sevran (France)). Commission of 
the European Communities, Brussels (Belgium); USDOE Office of 
Energy Research, Washington, DC (United States). Office of 
Health and Environmental Research; International Atomic Energy 
Agency, Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Alige- 


meine Biologie, Biochemie und Biophysik. 1991. 222p. 
(CONF-910905-—: 5. international symposium on the natural radia- 
tion environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
international symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. RADON 222/dosemeters; ALPHA DOSIMETRY; 
PHOTOGRAPHIC FILM DETECTORS; DOSEMETERS; SPECIFI- 
CATIONS 


34452 (INIS-mf-13345, pp. 3) Radon measurements: tech- 
niques and calibration. Djeffal, S. (Lab. de Dosimetrie, Centre de 
Radioprotection et de Surete, Alger (Algeria)); Cherouati, D.E.; Sei- 
del, J.L. Commission of the European Communities, Brussels 
(Belgium); USDOE Office of Energy Research, Washington, DC 
(United States). Office of Health and Environmental Research; In- 
ternational Atomic Energy Agency, Vienna (Austria); Salzburg Univ. 
(Austria). Inst. fuer Allgemeine Biologie, Biochemie und Biophysik. 
1991. 222p. (CONF-910905—: 5. international symposium on the 
natural radiation environment, Salzburg (Austria), 22-28 Sep 1991). 
In Fifth international symposium on the natural radiation environ- 
ment (NRE - V). Book of abstracts. Order Number DE93601410. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. RADON 222/radiation detectors; CALIBRATION; 
DATA PROCESSING; NATURAL RADIOACTIVITY 


34453 (INIS-mf-13345, pp. 4) Analysis of error and mini 
mum detection limits tor radon-222 measurements. Chambiess, 
D.A. (Auburn Univ., AL (United States)); Sensintaffar, E.L.; Gray, 
D.J.; Windham, S.T. Commission of the European Communities, 
Brussels (Belgium); USDOE Office of Energy Research, Washing- 
ton, DC (United States). Office of Health and Environmental 
Research; International Atomic Energy Agency, Vienna (Austria); 
Salzburg Univ. (Austria). Inst. fuer Allgemeine Biologie, Biochemie 
und Biophysik. 1991. 222p. (CONF-910905-—: 5. international sym- 
posium on the natural radiation environment, Salzburg (Austria), 
22-28 Sep 1991). In Fifth international symposium on the natural 
radiation environment (NRE - V). Book of abstracts. Order Num- 
ber DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 
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Abstract only. RADON 222/measuring methods; ACCURACY; 
ERRORS; SENSITIVITY 


34454 (INIS-mf-13345, pp. 6) intercomparison of methods 
for investigating the physical characteristics of radon 
products In the indoor environment. Reineking, A. (isotopenia- 
bor, Goettingen Universitaet (Germany)); Butterweck, G.; 
Porstendoerter, J.; Strong, J.C.; Vanmarcke, H.; Van Dingenen, R. 
Commission of the European Communities, Brussels (Belgium); 
USDOE Office of Energy Research, Washington, DC (United 
States). Office of Health and Environmental Research; International 
Atomic Energy Agency, Vienna (Austria); Salzburg Univ. (Austria). 
Inst. fuer Allgemeine Biologie, Biochemie und Biophysik. 1991. 
222p. (CONF-910905-—: 5. international symposium on the natural 
radiation environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
intemational symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. BUILDINGS/air; AEROSOLS; BUILDINGS; AIR; 
COMPARATIVE EVALUATIONS; CONTAMINATION; DATA PRO- 
CESSING; DAUGHTER PRODUCTS; GASES; MEASURING 
METHODS; RADON 222 


34455 (INIS-mf-13345, pp. 7) Comparison of different pas- 
sive track etch detectors. Azimi, D. (Paul Scherrer Inst. (PSI), 
Villigen (Switzeriand)). Commission of the European Communities, 
Brussels (Belgium); USDOE Office of Energy Research, Washing- 
ton, DC (United States). Office of Health and Environmental 
Research; International Atomic Energy Agency, Vienna (Austria); 
Salzburg Univ. (Austria). Inst. fuer Aligemeine Biologie, Biochemie 
und Biophysik. 1991. 222p. (CONF-910905—: 5. international sym- 
posium on the natural radiation environment, Salzburg (Austria), 
22-28 Sep 1991). In Fifth international symposium on the natural 
radiation environment (NRE - V). Book of abstracts. Order Num- 
ber DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. BUILDINGS/radon 222; AIR SAMPLERS; BUILD- 
INGS; COMPARATIVE EVALUATIONS; DIELECTRIC TRACK 
DETECTORS 


34456 (INIS-mf-13345, pp. 8) Calibration coefficient of the 
SSNTD and equilibrium factor for radon. Planinic, J. (Faculty of 
Education, Strossmayer University, P.O.Box 144, 54000 Osijec, 
Croatia, Osiek (Yugosiavia)); Vukovic, B. Commission of the Euro- 
pean Communities, Brussels (Belgium); USDOE Office of Energy 
Research, Washington, DC (United States). Office of Health and 
Environmental Research; International Atomic Energy Agency, 
Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Aligemeine Bi- 
ologie, Biochemie und Biophysik. 1991. 222p. (CONF-910905-—: 5. 
international symposium on the natural radiation environment, 
Salzburg (Austria), 22-28 Sep 1991). In Fifth intemational sympo- 
sium on the natural radiation environment (NRE - V). Book of 
abstracts. Order Number DE93601410. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. RADON 222/dielectric track detectors; CALIBRA- 
TION 


34457 (INIS-mf-13345, pp. 9) ENEA radon calibration pro- 
cedures for indoor radon measurements. Sciocchetti, G. (ENEA, 
Casaccia (Italy). Centro Ricerche Energia); Tosti, S.; Cotellessa, G.; 
Bakassini, P.G.; Soldano, E. Commission of the European Com- 
munities, Brussels (Belgium); USDOE Office of Energy Research, 
Washington, DC (United States). Office of Health and Environmen- 
tal Research; International Atomic Energy Agency, Vienna 
(Austria); Salzburg Univ. (Austria). Inst. fuer Allgemeine Biologie, 
Biochemie und Biophysik. 1991. 222p. (CONF-910905-: 5. interna- 
tional sy jum on the natural radiation environment, Salzburg 
(Austria), 22-28 Sep 1991). In Fifth international symposium on the 
natural radiation environment (NRE - V). Book of abstracts. Order 
Number DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. BUILDINGS/radon 222; AIR; BUILDINGS; CALI- 
BRATION; CONTAMINATION; DOSEMETERS; NEA 


34458 (INIS-mf-13345, pp. 10) Improvements in passive 
etched-track radon detectors. Miles, J.C.H. (National Radiologi- 
cal Protection Board, Chilton (United Kingdom)); Cliff, K.D. 
Commission of the European Communities, Brussels (Belgium); 
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USDOE Office of Energy Research, Washington, DC (United 
States). Office of Health and Environmental Research; International 
Atomic Energy Agency, Vienna (Austria); Salzburg Univ. (Austria). 
Inst. fuer Allgemeine Biologie, Biochemie und Biophysik. 1991. 
222p. (CONF-910905-: 5. international symposium on the natural 
radiation environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
international symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 


Abstract only. RADON 222/radiation detectors; SPECIFICA- 
TIONS 


34459 = (INIS-mf-13345, pp. 11) Optimal method for environ- 
mental radon and thoron daughter determination by alpha 
spectrometry. Sonoc, S. (institute of Environmental Research and 
Engineering, P.O.Box 11, CP-11-2 72400, Bucharest (Romania)); 
Sima, O. Commission of the European Communities, Brussels 
(Belgium); USDOE Office of Energy Research, Washington, DC 
(United States). Office of Health and Environmental Research; In- 
ternational Atomic Energy Agency, Vienna (Austria); Salzburg Univ. 
(Austria). Inst. fuer Aligemeine Biologie, Biochemie und Biophysik. 
1991. 222p. (CONF-910905-—: 5. international symposium on the 
natural radiation environment, Salzburg (Austria), 22-28 Sep 1991). 
In Fifth international symposium on the natural radiation environ- 
ment (NRE - V). Book of abstracts. Order Number DE93601410. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. RADON 222/daughter products; THORIUM/ 


daughter products; ALPHA SPECTROSCOPY; ENVIRONMENT; 
THORIUM 


34466 
in’ 


(INIS-mf-13345, pp. 13) A French/rish/talian field 

tercomparison of passive alpha track radon detectors. 
McLaughlin, J.P. (University Coll., Dublin (ireland)); Wasiolek, P.; 
Miles, J.C.H.; Olast, M.; Rannou, A.; Tommasino, L.; Torri, G.C. 
Commission of the European Communities, Brussels (Belgium); 
USDOE Office of Energy Research, Washington, DC (United 
States). Office of Health and Environmental Research; International 
Atomic Energy Agency, Vienna (Austria); Salzburg Univ. (Austria). 
Inst. fuer Allgemeine Biologie, Biochemie und Biophysik. 1991. 
222p. (CONF-910905-—: 5. international s jum on the natural 
radiation environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
international symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. RADON 222/radiation detectors; CALIBRATION 


34464 (INIS-mf-13345, pp. 14) Comperison of several com- 
mercial avaliable monitors for radon and radon daughters 
(WL) under extreme high concentration and humidity condl- 
tlons. Sansoni, B. (Forschungszentrum Juelich GmbH (Germany)); 
Panday, V.K.; Dadmun, J. Commission of the European Communi- 
ties, Brussels (Belgium); USDOE Office of Energy Research, 
Washington, DC (United States). Office of Health and Environmen- 
tal Research; International Atomic Energy Agency, Vienna 
(Austria); Salzburg Univ. (Austria). Inst. fuer Allgemeine Biologie, 
Biochemie und Biophysik. 1991. 222p. (CONF-910905-—: 5. interna- 
tional symposium on the natural radiation environment, Salzburg 
(Austria), 22-28 Sep 1991). In Fifth international symposium on the 
natural radiation environment (NRE - V). Book of abstracts. Order 
Number DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 
Abstract only. RADON 222/radiation monitors; COMPARATIVE 
EVALUATIONS; DAUGHTER PRODUCTS; HUMIDITY 


34462 (INIS-mf-13345, pp. 15) Efficient measurement of 
radon daughters. Rolle, R. (Chamber of Mines Research Organi- 
zation, Johannisburg (South Africa)). Commission of the European 
Communities, Brussels (Belgium); USDOE Office of Energy Re- 
search, Washington, DC (United States). Office of Health and 
Environmental Research; International Atomic Energy Agency, 
Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Allgemeine Bi- 
ologie, Biochemie und Biophysik. 1991. 222p. (CONF-910905-: 5. 
international symposium on the natural radiation environment, 
Salzburg (Austria), 22-28 Sep 1991). In Fifth international sympo- 
sium on the natural radiation environment (NRE - V). Book of 
abstracts. Order Number DE93601410. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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Abstract only. RADON 222/daughter products; RADIATION DE- 
TECTORS 


34463 (INIS-mf-13345, pp. 16) A summary of the U.S. na- 
tional radon measurement pr program and associated 
test facilities. Smith, J.M. (Environmental Protection Agency, 
Montgomery, AL (United States). Eastern Environmental Radiation 
Facility); Poppell, S.W.; Clark, A.P.; Singletary, H.M. Commission 
of the European Communities, Brussels (Belgium); USDOE Office 
of Energy Research, Washington, DC (United States). Office of 
Health and Environmental Research; International Atomic Energy 
Agency, Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Alige- 
meine Biologie, Biochemie und Biophysik. 1991. 222p. 
(CONF-910905—: 5. international symposium on the natural radia- 
tion environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
international symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. DAUGHTER PRODUCTS/radiation detectors; 
RADON 222/daughter products; RADON 222/radiation detectors; 
CALIBRATION; MEASURING METHODS; US EPA 


34464 (INIS-mf-13345, pp. 17) The alpha track method 
used In the Swedish radon epidemiological study. Mellander, 
H. (Swedish Radiation Protection Institute, Box 60204, S-104 01 
Stockholm (Sweden)); Enflo, A. Commission of the European Com- 
munities, Brussels (Belgium); USDOE Office of Energy Research, 
Washington, DC (United States). Office of Health and Environmen- 
tal Research; international Atomic Energy Agency, Vienna 
(Austria); Salzburg Univ. (Austria). Inst. fuer Allgemeine Biologie, 
Biochemie und Biophysik. 1991. 222p. (CONF-910905-: 5. interna- 
tional symposium on the natural radiation environment, Salzburg 
(Austria), 22-28 Sep 1991). In Fifth intemational symposium on the 
natural radiation environment (NRE - V). Book of abstracts. Order 
Number DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. RADON 222/radiation detectors; ACCURACY; 
CALIBRATION; SPECIFICATIONS 


34465 (INIS-mf-13345, pp. 19) Environmental gamma radie- 
tion monitoring by means of TLD and lonization chamber. 
Benkrid, M. (Lab. de Dosimetrie, Centre de Ri et de 
Surete 2, Bd Frantz Fanon BP 1017 Alger (Algeria)); Mebhah, D.; 
Djeffal, S.; Allalou, A. Commission of the European Communities, 
Brussels (Belgium); USDOE Office of Energy Research, Washing- 
ton, DC (United States). Office of Health and Environmental 
Research; International Atomic Energy Agency, Vienna (Austria); 
Salzburg Univ. (Austria). inst. fuer Allgemeine Biologie, Biochemie 
und Biophysik. 1991. 222p. (CONF-910905-: 5. international sym- 
posium on the natural radiation environment, Salzburg (Austria), 
22-28 Sep 1991). In Fifth international symposium on the natural 
radiation environment (NRE - V). Book of abstracts. Order Num- 
ber DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 
Abstract only. ENVIRONMENT/radiation monitoring; THER- 
MOLUMINESCENT DOSEMETERS/calibration; ENVIRONMENT; 
GAMMA DOSIMETRY; IONIZATION CHAMBERS; CALIBRATION 


34466 (INIS-mf-13345, pp. 20) Intercomparison of current 
measurements for radon and Its progeny in Japan. Yamasaki, 
K. (Kyoto Univ., Kumatori, Osaka (Japan). Research Reactor Inst.); 
Tsujimoto, T.; lida, T.; Shimo, M.; Kojima, H.; Abe, S. Commission 
of the European Communities, Brussels (Belgium); USDOE Office 
of Energy Research, Washington, DC (United States). Office of 
Health and Environmental Research; International Atomic Energy 
Agency, Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Alige- 
meine Biologie, Biochemie und Biophysik. 1991. 222p. 
(CONF-910905-—: 5. international symposium on the natural radia- 
tion environment, Saizburg (Austria), 22-28 Sep 1991). In Fifth 
international symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. AlR/contamination; AIR; CONTAMINATION; 
CALIBRATION; COMPARATIVE EVALUATIONS; DAUGHTER 
PRODUCTS; JAPAN; MEASURING METHODS; RADON 222 


34467 (INIS-mf-13345, pp. 21) intercomparison of current 
measurements for radon and radon progeny in Japan — part 





1 passive measurements. lida, T. (Nagoya Univ. (Japan). Faculty 
of Engineering); Shimo, M.; Abe, S.; Yamasaki, K. Commission of 
the European Communities, Brussels (Belgium); USDOE Office of 
Energy Research, Washington, DC (United States). Office of 
Health and Environmental Research; International Atomic Energy 
Agency, Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Alige- 
meine Biologie, Biochemie und Biophysik. 1991. i 
(CONF-910905—: 5. international symposium on the natural radia- 
tion environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
international symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE9360‘410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. AlR/contamination; AIR; CONTAMINATION; 
CALIBRATION; COMPARATIVE EVALUATIONS; DAUGHTER 
PRODUCTS; JAPAN; MEASURING METHODS; RADON 222 
34468 (INIS-mf-13345, pp. 22) A small-diameter probe for 
in-situ measurements of gas in soll. Damkjaer, 
A. (Technical Univ. of Denmark, Lyngby (Denmark). Dept. of 
Electrophysics); Korsbech, U. Commission of the European Com- 
munities, Brussels (Belgium); USDOE Office of Energy Research, 
Washington, DC (United States). Office of Health and Environmen- 
tal Research; International Atomic Energy Agency, Vienna 
(Austria); Salzburg Univ. (Austria). Inst. fuer Aligemeine Biologie, 
Biochemie und Biophysik. 1991. 222p. (CONF-910905—: 5. interna- 
tional symposium on the natural radiation environment, Salzburg 
oo 22-28 Sep 1991). In Fifth international symposium on the 

tural radiation environment (NRE - V). Book of abstracts. Order 
reaneen DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. SOILS/permeability; CALIBRATION; MEASURING 
METHODS; RADIONUCLIDE MIGRATION; RADON 222; SOILS; 
PERMEABILITY 


34469 (INIS-mf-13345, pp. 24) Terrestrial environmental 
monitoring using the Vinten thermoluminescent dosemeter 
and Solero processor with | software and data manage- 
ment. Ramsdale, M.L. (Saint Luke's Hospital, Guildford (United 
Kingdom)); Oduko, J.M. Commission of the European Communi- 
ties, Brussels (Belgium); USDOE Office of Energy Research, 
Washington, DC (United States). Office of Health and Environmen- 
tal Research; International Atomic Energy Agency, Vienna 
(Austria); Salzburg Univ. (Austria). Inst. fuer Aligemeine Biologie, 
Biochemie und Biophysik. 1991. 222p. (CONF-910905-—: 5. interna- 
tional symposium on the natural radiation environment, Salzburg 
(Austria), 22-28 Sep 1991). In Fifth international symposium on the 
natural radiation environment (NRE - V). Book of abstracts. Order 
Number DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract . ENVIRONMENT/radiation monitoring; DATA 
ACQUISITION; DATA PROCESSING; ENVIRONMENT; THERMO- 
LUMINESCENT DOSEMETERS 


34470 (INIS-mf-13345, pp. 25) Ti 
TLD-100 environmental dosimetry. Delgado, A. (Centro de in- 
vestigaciones Energeticas, Medioambientales y Tecnologicas 
(CIEMAT), Madrid (Spain)); Muniz, J.L.; Gomez Ros, J.M. Commis- 
sion of the European Communities, Brussels (Belgium); USDOE 
Office of Energy Research, Washington, DC (United States). Office 
of Health and Environmental Research; International Atomic En- 
ergy Agency, Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer 
Allgemeine Biologie, Biochemie und Biophysik. 1991. 222p. 
(CONF-910905—: 5. international symposium on the natural radia- 
tion environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
international symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. THERMOLUMINESCENT DOSEMETERS/ 
temperature dependence; ACCURACY; ENVIRONMENT 


34471 (INIS-mf-13345, pp. 26) On the continuous radon 
and thoron potential alpha energy concentration (PAEC) moni- 
tor. Kurosawa, R. (Waseda Univ., Tokyo (Japan). Science and 
Engineering Research Lab.). Commission of the European Com- 
munities, Brussels (Belgium); USDOE Office of Energy Research, 
Washington, DC (United States). Office of Health and Environmen- 
tal Research; International Atomic Energy Agency, Vienna 
(Austria); Salzburg Univ. (Austria). Inst. fuer Allgemeine Biologie, 


effects in 
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Biochemie und Biophysik. 1991. 222p. (CONF-910905-—: 5. interna- 
tional symposium on the natural radiation environment, Salzburg 
(Austria), 22-28 Sep 1991). In Fifth international symposium on the 
natural radiation environment (NRE - V). Book of abstracts. Order 
Number DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. ENVIRONMENT/radiation monitoring; ENVIRON- 
MENT/radiation monitors; AIR; DAUGHTER PRODUCTS; 


ENVIRONMENT; RADON 220; RADON 222; SENSITIVITY; THO- 
RIUM 


34472 (INIS-mf-13345, pp. 27) High sensitivity Rn detector 
with a particle generator: theory and experiment. Holub, R.F. 
(US Bureau of Mines, Denver Federal Center, Denver, CO (United 
States)). Commission of the European Communities, Brussels (Bel- 
gium); USDOE Office of Energy Research, Washington, DC 
(United States). Office of Health and Environmental Research; In- 
ternational Atomic Energy Agency, Vienna (Austria); Salzburg Univ. 
(Austria). Inst. fuer Allgemeine Biologie, Biochemie und Biophysik. 
1991. 222p. (CONF-910905-—: 5. international s' on the 
natural radiation environment, Salzburg (Austria), 22-28 Sep 1991). 
In Fifth intemational symposium on the natural radiation environ- 
ment (NRE - V). Book of abstracts. Order Number DE93601410. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. RADON 222/radiation detection; FILTERS; SENSI- 
TIVITY 


34473 Se . 28) Electret lon chamber system 
for measurement of contteneetid radon and environmental 
gemma radiation. Kotrappa, P. (Rad Elec inc., 5310 H Spectrum 
Drive, Frederick, MD 21701 (United States)); Dempsey, J.C.; Stieff, 
L.R. Commission of the European Communities, Brussels (Bet 
gium); USDOE Office of Energy Research, Washington, DC 
(United States). Office of Health and Environmental Research; In- 
ternational Atomic Energy Agency, Vienna (Austria); Salzburg Univ. 
(Austria). Inst. fuer Allgemeine Biologie, Biochemie und Biophysik. 
1991. 222p. (CONF-910905-—: 5. international on the 
natural radiation environment, Salzburg (Austria), 22-28 Sep 1991). 
In Fifth intemational symposium on the natural radiation environ- 
ment (NRE - V). Book of abstracts. Order Number DE93601410. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. GAMMA DOSIMETRY/radiation monitors; RADON 
222/radiation monitors; ACCURACY; ENVIRONMENT; IONIZA- 
TION CHAMBERS; SENSITIVITY 


34474 (INIS-mf-13345, pp. 30) A new technique for mee- 
suring the activity of radon progeny deposited on 
surfaces. McLaughlin, J.P. (University Coll., Dublin (ireland). Dept. 
of Physics); Fitzgerald, B. Commission of the European Communi- 
ties, Brussels (Belgium); USDOE Office of Energy Research, 
Washington, DC (United States). Office of Health and Environmen- 
tal Research; International Atomic Energy Agency, Vienna 
(Austria); Salzburg Univ. (Austria). Inst. fuer Allgemeine Biologie, 
Biochemie und Biophysik. 1991. 222p. (CONF-910905-: 5. interna- 
tional symposium on the natural radiation environment, Salzburg 
(Austria), 22-28 Sep 1991). In Fifth international symposium on the 
natural radiation environment (NRE - V). Book of abstracts. Order 
Number DES93601410. Source: OSTI; NTIS (US Sales Only); INIS. 
Abstract only. RADON 222/daughter products; DEPOSITION; 
MEASURING INSTRUMENTS; RADIOACTIVITY; SURFACES 


34475  (INIS-mf-13345, pp. 31) Use of LIF: Mg, Cu, P in envi 
ronmental dosimetry. Scarpa, G. (ENEA, Casaccia (Italy). Centro 
Ricerche Energia); Moscati, M. Commission of the European Com- 
munities, Brussels (Belgium); USDOE Office of Energy Research, 
Washington, DC (United States). Office of Health and Environmen- 
tal Research; International Atomic Energy Agency, Vienna 
(Austria); Salzburg Univ. (Austria). Inst. fuer Aligemeine Biologie, 
Biochemie und Biophysik. 1991. 222p. (CONF-910905-: 5. interna- 
tional symposium on the natural radiation environment, Salzburg 
(Austria), 22-28 Sep 1991). In Fifth international symposium on the 
natural radiation environment (NRE - V). Book of abstracts. Order 
Number DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. THERMOLUMINESCENT DOSEMETERS/“ithium 
fluorides; CALIBRATION; DOPED MATERIALS 
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34476 (INIS-mf-13345, pp. 33) New technique for direct 
detection of radon and thoron in air. Novikov, V.M. (inst. for Nu- 
clear Research of the USSR, Academy of Sciences, Moscow 
(Russian Federation)); Loguntsov, N.I. Commission of the Euro- 
pean Communities, Brussels (Belgium); USDOE Office of Energy 
Research, Washington, DC (United States). Office of Health and 
Environmental Research; International Atomic Energy Agency, 
Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Aligemeine Bi- 
ologie, Biochemie und Biophysik. 1991. 222p. (CONF-910905—: 5. 
international symposium on the natural radiation environment, 
Salzburg (Austria), 22-28 Sep 1991). In Fifth international sympo- 
sium on the natural radiation environment (NRE - V). Book of 
abstracts. Order Number DE93601410. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. AlR/radon 220; AlR/radon 222; AIR; ALPHA DE- 
TECTION; IONIZATION CHAMBERS; RADIATION MONITORING 


34477 (INIS-mf-13345, pp. 154) On the accuracy of grab 
sampling for radon daughters. Pao-Shan Weng (inst. of Nuclear 
Science, National Tsing Hua Univ., Hsinchu (Taiwan)); Tieh-Chi 
Chu; Ching-Jiang Chen; Yu-Ming Lin. Commission of the European 
Communities, Brussels (Belgium); USDOE Office of Energy Re- 
search, Washington, DC (United States). Office of Health and 
Environmental Research; international Atomic Energy Agency, 
Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Aligemeine Bi- 
ologie, Biochemie und Biophysik. 1991. 222p. (CONF-910905—: 5. 
international symposium on the natural radiation environment, 
Salzburg (Austria), 22-28 Sep 1991). In Fifth international sympo- 
sium on the natural radiation environment (NRE - V). Book of 
abstracts. Order Number DE93601410. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. RADON 222/daughter products; ACCURACY; 
COMPARATIVE EVALUATIONS; MEASURING METHODS 


34478 (INIS-mf-13357, pp. 259-265) The influence of 


dosimeter component system on calibration factor. Rachmad, 
M. National Atomic Energy Agency, Jakarta (indonesia). 1988. 
917p. (in Indonesian). (CONF-8612188-: Symposium Ill on appli- 


cations of isotopes and radiation, Jakarta (Indonesia), 16-17 Dec 
1986). In Proceedings of Symposium Ill on Applications of Isotopes 
and Radiation. Order Number DE93000808. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The calibration of field dosemeter againts National Standard 
Dosemeter NPL has been performed. The calibration was done 
with substitution system on farmer field dosemeter and Radocoon 
lll Vietoreen dosemeter. During calibration, it was used different 
tubes although similar in brand. The calibration is applied to 4 
dosemeters consisting of 2 farmer dosemeter and Radocoon Ill 
Victoreen dosemeters. The result indicates that there is an influ- 
ence of the calibration factor value of the detector tubes applied to 
the different counter devices (meter) although they are same 
brand. (author). 4 refs, 1 fig, 2 tabs. 


34479 (IPNO-DRE-92-18) EDEN: A neutron time of flight 
multi-detector for decay studies of giant states. Laurent, H. 
(Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nucleaire); 
Lefort, H.; Beaumel, D.; Blumenfeld, Y.; Fortier, S.; Gales, S.; Guil- 
lot, J.; Roynette, J.C.; Volkov, P.; Brandenburg, S. Paris-11 Univ., 
91 - Orsay (France). Inst. de Physique Nucleaire. Jul 1992. 22p. 
Order Number DE93710905. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A neutron time of flight multi-detector made of 40 individual 
detectors was built to study the decay of giant states. A liquid scin- 
tillator is used for neutron-gamma-ray pulse shape discrimination. 
The overall efficiency of the multi-detector (€02/4z) is 1% for 6 MeV 
neutrons and the energy resolution is about 60 keV and 500 keV 
for 1 MeV and 6 MeV neutrons, respectively. (author) 13 refs., 10 
figs. 
34480 (JAERI-M-92-027, pp. 364-368) Measurement of 
half-lives of short-lived nuclel. Kawade, K. (Nagoya 
Univ. (Japan). Faculty of Engineering); Yamamoto, H.; Tanaka, A.; 
Hosoya, A.; Katoh, T.; lida, T.; Takahashi, A. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Mar 1992. (CONF-9111211—: 1991 
Japan Atomic Energy Research Institute (JAERI) symposium on 
nuclear data, Tokai (Japan), 28-29 Nov 1991; INDC(JPN)—157/L). 
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In Proceedings of the 1991 symposium on nuclear data. 417p. Or- 
der Number DE92012612. Source: OSTI; NTIS; INIS. 

The half-lives of short-lived nuclei produced by 14 MeV or ther- 
mal neutron bombardments were measured with Ge detectors in 
the spectrum multi-scaling mode. The corrections for the pile-up 
loss and the dead time were performed by applying both source 
pulser methods. Eleven half-lives of 5'Ti, ©™Co, ®Cu, ®™Zr, 
I™Mo, 819Mo, 87™Nb, 104m Rh, 105m Rh, 108 Ag and 100m pq were de- 
termined with accuracies of 0.2 ~ 3%. (author). 


34481 (LAL—92-13) Study of TeV range cosmic ray detec- 
tion with Cherenkov imaging techniques. Ansari, R.; Gaillard, 
J.M.; Parrour, G. Paris-11 Univ., 91 - Orsay (France). Lab. de 
l'Accelerateur Lineaire. Mar 1992. 67p. Order Number 
DE93710880. Source: OSTI; NTIS (US Sales Only); INIS. 

The Monte Carlo study of cosmic ray detection in the TeV en- 
ergy range has been triggered by the authors’ interest in the 
ARTEMIS (Antimatter Research Through the Earth Moon lon Spec- 
trometer) proposal. The properties of cosmic ray showers detected 
by Cherenkov imaging in the visible domain are studied. The de- 
tection sensitivity and the accuracy of the reconstruction of the 
parent particle direction using Cherenkov imaging are discussed. 
The backbone of the study is the atmospheric shower Monte Carlo 
generator developed by A.M. Hillas. A comparison between nu- 
cleon and photon induced showers of Cherenkov detection is also 
included. (R.P.) 14 refs., 48 figs., 3 tabs. 


34482 (LAPP-EXP-92-01) New ways for real time detection 
of low energy solar neutrinos and other crucial experiments in 
nuclear and particle physics. Gonzalez-Mestres, L. (Grenoble-1 
Univ., 74 - Annecy (France). Lab. de Physique des Particules Ele- 
mentaires). Grenoble-1 Univ., 74 - Annecy (France). Lab. de 
Physique des Particules Elementaires. Jan 1992. 6p. Order Num- 
ber DE93710906. Source: OSTI; NTIS (US Sales Only); INIS. 

Real time solar neutrino detectors are an urgent need, and they 
must be sensitive to the pp part of the spectrum. Combining the si- 
multaneous detection of light and phonons (the luminescent 
bolometer) with fast single crystal scintillators of InP and InSb com- 
pounds, very good background rejection can be achieved. Its 
applications in dark matter and double beta decay detection are 
discussed. (K.A.) 30 refs., 2 figs. 


34483 (LBL-32445) improvement of thick a-Si radiation de- 
tectors by field profile talloring. Drewery, J.S.; Cho, G.; Jing, T.; 
Kaplan, S.N.; Mireshghi, A.; Perez-Mendez, V.; Wildermuth, D. 
Lawrence Berkeley Lab., CA (United States). Apr 1992. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (CONF-920402-57: Material Research Society 
spring meeting, San Francisco, CA (United States), 27 Apr - 2 may 
1992). Order Number DE92041192. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Application of thick (~50 yum) a-Si p-i-n diodes as a direct radia- 
tion detector for minimum ionizing particles is hampered by the 
need to apply large bias voltages in order fully to deplete the de- 
tecting intrinsic layer, which typically contains 5 - 10 x 10'* 
ionizable dangling bonds per CM®. By insertion of thin p-type lay- 
ers at intervals within the intrinsic layer, the required depletion 
voltage can be reduced by a factor of at least 1/(n+l) where n is 
the number of layers inserted. This principle is demonstrated for 
devices approximately 12,:m in thickness. It is shown that electron 
losses within the p type layer can be kept to minimum by choice of 
a low doping concentration for the introduced players. 


34484 (LBL-32460) Amorphous silicon pixel radiation de- 
tectors and associated thin flim transistor electronics readout. 
Perez-Mendez, V. (Lawrence Berkeley Lab., CA (United States)); 
Cho, G.; Drewery, J.; Jing, T.; Kaplan, S.N.; Mireshghi, A.; Wilder- 
muth, D.; Goodman, C.; Fujieda, |. Lawrence Berkeley Lab., CA 
(United States). Jul 1992. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-76SF00098. (CONF- 
9206222-2: International conference on advanced technology and 
particle physics, Como (Italy), 22-26 Jun 1992). Order Number 
DE92040379. Source: OSTI; NTIS; INIS; GPO Dep. 

We describe the characteristics of thin (1 um) and thick (> 30 
pm) hydrogenated amorphous silicon p-i-n diodes which are opti- 
mized for detecting and recording the spatial distribution of charged 





particles, x-ray, -y rays and thermal neutrons. For x-ray, -+y ray, and 
charged particle detection we can use thin p-i-n photosensitive 
diode arrays coupled to evaporated layers of suitable scintillators. 
For thermal neutron detection we use thin (2~5 um) gadolinium 
converters on 30 yum thick a-Si:H diodes. For direct detection of 
minimum ionizing particles and others with high resistance to radia- 
tion damage, we use the thick p-i-n diode arrays. Diode and 
amorphous silicon readouts as well as polysilicon pixel amplifiers 
are described. 


34485 (PNL-SA-20304) A Iscriminating, 
Cooled, Optically Stimulated Luminescence (COSL) doseme- 
ter. Eschbach, P.A.; Miller, S.D. Pacific Northwest Lab., Richland, 
WA (United States). Jul 1992. 18p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-920702-3: 10. international conference on solid state 
i , Washington, DC (United States), 13-17 Jul 1992). Order 
Number DE92019429. Source: OSTI; NTIS; INIS; GPO Dep. 

The Cooled Optically Stimulated Luminescence (COSL) of 
CaF2:Mn (grain sizes from 0.1 to 100 microns) powder embedded 
in a hydrogenous matrix is reported as a function of fast-neutron 
dose. When all the CaF2:Mn grains are interrogated at once, the 
COSL plastic dosemeters have a minimum detectable limit of 1 
cSv fast neutrons; the gamma component from the bare 75cf ex- 
posure was determined with a separate dosemeter. We report here 
on a proton-recoil-based dosemeter that generates pulse height 
spectra, much like the scintillator of Hornyak, (2) to provide infor- 
mation on both the neutron and gamma dose. 


34486 (SLAC-PUB-5694) First results from the SLD silicon 
calorimeters. Berridge, S.C. (Tennessee Univ., Knoxville, TN 
(United States). Dept. of Physics and Astronomy); Bugg, W.M.; 
Kroeger, R.S.; Weidemann, A.W.; White, S.L.; Brau, J.E.; Frey, R.; 
Furuno, K.; Huber, J.; Hwang, H.; Park, H.; Pitts, K.T.; Zeitlin, C.J.; 
GioumousStanford Linear Accelerator Center, Menlo Park, CA 
(United States). Jul 1992. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-76SF00515. (CONF- 
911106-97: IEEE nuclear science symposium, Santa Fe, NM 
(United States), 5-9 Nov 1991). Order Number DE93001805. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The small-angle calorimeters of the SLD were successfully oper- 
ated during the recent SLC ring run. The Luminosity 
Monitor and Small-Angle Tagger (LMSAT) covers the angular re- 
gion between 28 and 68 milliradians from the beam axis, while the 
Medium-Angle Silicon Calorimeter (MASC) covers the 68-190 milli- 
radian region. Both are silicon-tungsten sampling calorimeters; the 
LMSAT employs 23 layers of 0.86 X) sampling, while the MASC 


has 10 layers of 1.74 Xo sampling. We present results from the 
first run of the SLC with the SLD on beamline. 


4402 Radiation Effects On instrument Compo- 
nents, instruments, Or Electronic Systems 


Refer also to citation(s) 34028 


34487 (SAND-92-0368C) Radiation characterization of a 
monolithic nuclear event detector. Hash, G.L. (Sandia National 
Labs., Albuquerque, NM (United States)); Schwank, J.R.; 
Shaneytelt, M.R.; Hughes, K.L.; Connors, M.P.; Swonger, J.W.; 
van Vonno, N.W.; Martin, R.L. Sandia National Labs., Albuquerque, 
NM (United States). [1992]. 5p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-920716—8: Nuclear and space radiation effects conference; 
1992 Institute of Electrical and Electronic Engineers (IEEE) nuclear 
and space radiation effects conference: 1st workshop on radiation 
effects data, New Orleans, LA (United States); New Orle Order 
Number DE92040094. Source: OSTI; NTIS; INIS; GPO Dep. 

A monolithic dose-rate nuclear event detector (NED) has been 
evaluated as a function of radiation pulse width. The dose-rate trip 
level of the NED was evaluated in “near” minimum and maximum 
sensitivity configurations for pulse widths from 20 to 250 ne and at 
dose rates from 10° to 10° ee eens 
factor of ~16 with pulse width rap nee pn ag a 

resistors. Neutron 


n-regions caused an increase in the trip level, while electron irradi- 
ations, up to a total-dose of 50 krad(Si), had no measurable effect. 
This adjustable dose-rate-level detector should prove valuable to 
designers of radiation-hardened systems. 


4405 Thermal Instrumentation 


34488 (MLM-3761) A guide to automation techniques in 
calorimetry. Renz, D.P.; Wetzel, J.R.; Breakall, K.L.; James, S.J.; 
Kasperski, P.W. Mound, Miamisburg, OH (United States). 3 Sep 
1992. 16p. Sponsored by USDOE, Washington, DC (United 
States). AC04-88DP43495. Order Number 
DE92040948. Source: OSTI; NTIS; INIS; GPO Dep. 

Many improvements occurring in calorimetry measurement tech- 
nology in the past few years will help current users of calorimeters 
to achieve better use of their existing systems. These include a 
more user friendly operator computer interface, a more detailed 
printout at the end of each run, improved data processing to elimi- 
nate operator error, and i itoring to detect 


improved system 
system or environmental problems. In addition, an electrical cali- 


calorimeters, and several automation sys- 
tems allow for easier and safer system operation. 


4406 Optical Instrumentation 


Refer also to citation(s) 34028, 34047, 34293, 34323, 34511, 
34538, 34813, 34814 


34489 (BNL-47797) of optical surface profil- 
Ing instrumentation. Lin, Yao (Brookhaven National Lab., Upton, 
NY (United States)); Takacs, P.; Tsang, T.; Furenlid, K.; Runwen 
Wang. Brookhaven National Lab., Upton, NY (United States). Jun 
1992. 10p. by USDOE, Washington, DC 
States). DOE Contract AC02-76CH00016. (CONF-920792-24: 
SPIE international m on optical science and engi- 
neering, San Diego, CA (United States), 19-24 Jul 1992). Order 
Number DE92019252. Source: OSTI; NTIS; GPO Dep. 

A novel non-contact optical profiler described in this paper is de- 


employed as the light source which offers two 
beams. The frequency difference between 


sample surface focused to the ordinary rays 

, an astigmatic autofocus system is employed. A 

icro-stepping system can move the optical head in the 

range of 25 mm with 0.1 um resolution. A data acquisition system 
is made to control the auto-focus system, data receiving and analy- 
ses. This makes the measurement automatically while” the sample 
is being scanned. The characteristics of the surface can be dis- 
played on the computer screen. The theoretical and experimental 
analyses of the profiler are completed. The profiler measures sam- 
ples with 1.1 A height accuracy and 4 um lateral resolution when a 
40X objective is used in the | head. The compar- 
isons of the profiler with different objectives 5X, 10X, 2OX and 


profiler optical system will be designed to mount on a large linear 
air-bearing slide, so that it is capable of scanning over a distance 
covering from 4 um to 1 m. 


3d 90 (LA-UR-92-2855) LIDAR Project: Diamond tuming 
mirrors in a panic situation. Rhorer, R. Los Alamos National 
Lab., NM (United States). [1992]. 5p. by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9210104-2: 7. annual conference of the American Society 
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for Precision Engineezing (ASPE), Orlando, FL (United States), 18- 
23 Oct 1992). Order Number DE92040361. Source: OSTI; NTIS; 
GPO Dep. 

The diamond turning shop at Los Alamos was presented by 
Desert Storm with the challenge to fabricate a 24-inch diameter 
telescope and associated scanner for LIDAR (Light Distance and 
Ranging) detection of aerosols in the atmosphere up to 40 km 
away. The system was completed on time but not needed. The 
fabrication experience and lessons learned are discussed. 2 figs. 
(DLC) 


34491 (LBL-31521) Center for X-Ray Optics, 1991. 
Lawrence Berkeley Lab., CA (United States). Mar 1992. 14p. 
Sponsored by USDOE, Washington, DC (United States); Depart- 
ment of Defense, Washington, DC (United States). DOE Contract 
AC03-76SF00098. Contract F49620-87-K-0001. Order Number 
DE93001543. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses: Soft-X-Ray imaging with zone-plate 
lenses; multilayer reflective optics; and spectroscopy with x-rays. 


34492 (UCRL-CR-111474) Analysis of broadband short- 
wave-pass (SWP) beamsplitters: Final report. Lawrence 
Livermore National Lab., CA (United States); Optical Coating Lab., 
inc., Santa Rosa, CA (United States). 6 Mar 1992. 64p. 

by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. Order Number DE92040399. Source: OSTI; NTIS; 
GPO Dep. 

Frequently, optical systems require the separation of incident ra- 
diation in length bands. Optical thin flim fitters are commonly used 
for this purpose. Separation can be achieved by reflecting, trans- 
mitting, or absorbing radiation at various wavelengths. This paper 
addresses one type of thin film filter, the short wave pass filter. 
This type of filter transmits short wavelength radiation and reflects 
longer wavelengths. Other methods for achieving wavelength sepa- 
ration of radiation include optical thin film long wave pass filters 
which are the complement of short wave pass filters. These reflect 
ing selective transmission or reflection with absorption is another 
method. A common example of this type of separation filter is col- 
ored glass. Specifically, the design of broadband short-wave-pass 
(SWP) is described here. The requirement which complicates the 
design of this type of filter is the need to transmit radiation over a 
broad short wavelength region. While numerousmethods are avail- 
able to the designer, simple concepts are stressed. The approach 
is to look at two basic design concepts for reflecting long wave- 
lengths and. then add performance enhancing features for 
transmitting the shorter wavelengths. Comparisons of performance 
with and without such features are presented. Improving perfor- 
mance means adding complexity to the design which, in 
turn, translates into more difficulty in manufacture. Throughout this 
paper such produceability concems are mentioned. By comparing 
relative performance benefits to complexity of specific designs, it 
becomes clear that trade-offs are very common when employing 
SWP’s as wavelength separators. The primary conclusion is sim- 
ple: try to avoid use of SWP’s in designing optical systems which 
require separation of radiation over broad wavelength regions. 


4407 Geophysical and Meteorological instrumenta- 
tion 


Refer also to citation(s) 34547, 34782 


4408 Miscellaneous Instrumentation 


Refer also to citation(s) 32884, 33125, 33244, 33245, 33399, 
33861, 34218, 34415, 34744, 34786, 35258 


34493 (CONF-920839-1) Atomic resolution imaging and 
analysis with the STEM. Pennycook, S.J.; Jesson, D.E.; 
Chisholm, M.F.; Browning, N.D. Oak Ridge National Lab., TN 
(United States). Aug 1992. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 13. 
international congress on X-ray optics and microanalysis; Manch- 
ester (United Kingdom); 31 Aug - 4 sep 1992. Order Number 
DE92041304. Source: OSTI; NTIS; GPO Dep. 
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Recent instrumental developments in the high-resolution scan- 
ning transmission electron microscope (STEM) offer the promise of 
combining incoherent imaging and spectroscopic analysis at atomic 
resolution, even in the presence of ical diffraction of 
low order diffracted beams. This extends the realm of intuitive 
structure determination to substantially greater thicknesses and 
higher resolution than conventional methods. Recent applications 
to the study of interfacial structures and atomistic mechanisms of 
growth are described, along with indications of future directions. 


24404 (DOE/CH/10093—139) Industrial innovations for 
tomorrow: Advances in industrial energy-efficlency technoio- 
gles: On-line measurement of slurry particle size. National 
Renewable Energy Lab., Golden, CO (United States); Energetics, 
Inc., Columbia, MD (United States). Jul 1992. 2p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
83CH10093. Order Number DE92001231. Source: OSTI; NTIS; 
GPO Dep. 

To use slurries efficiently in a process, engineers must be able to 
determine the particle size distribution. A new particle size sensor 
is under development, based on ultrasonic spectroscopy and math- 
ematical modeling. A field test prototype is being installed at a pilot 
facility for manufacturing pigments. The mathematical model has 
also been modified. The sensor is expected to enhance process 
control in the chemicals industry. (DLC) 


34495 (KURRI-TR-359, pp. 152-163) Basic research for de- 
veloping the quantitative neutron radiography. Tamaki, 
Masayoshi (Nagoya Univ. (Japan). Faculty of Engineering); Ikeda, 
Yasushi; Ohkubo, Kohei; Tasaka, Kanji; Yoneda, Kenji; Fujine, 
Shigenori. Kyoto Univ., Kumatori, Osaka (Japan). Research Reac- 
tor Inst. Mar 1992. (CONF-9111243—: Specialists’ meeting on 
neutron radiography techniques and applications, Kumatori 
(Japan), 27-28 Nov 1991). in Proceedings of the specialists’ meet- 
ing on neutron radiography techniques and applications. 262p. 
Order Number DE92538703. Source: OSTI; NTIS; INIS. 

This investigation concerns the basic research and development 
on quantitative neutron radiography by using a honeycomb collima- 
tor which reduces the effect due to scattered neutrons in objective 
matter. On the observation of the hydrogenate materials such as 
metal hydrides, water and hydrocarbons by neutron radiography, 
scattered neutrons from these objectives make the quantitativeness 
of the neutron radiographic image lower grade. In order to improve 
the quantitativeness of the image, a honeycomb collimator, which 
is a honeycomb structure of neutron absorbing material, was intro- 
duced to the conventional neutron radiography system. By setting 
the neutron-absorbing honeycomb collimator between objective 
and imaging system, neutrons scattered in the objective were ab- 
sorbed by the honeycomb material and attenuated before coming 
to the imaging system, but neutrons which were transmitted the 
objective sample without any interaction reached the imaging sys- 
tem and formed the image of the sample. As the image by purely 
transmitted neutrons is intrinsic due to the neutronic character of 
the sample, the image data give the quantitative information. In the 
present experiment, aluminum honeycomb which was coated with 
boron nitride was prepared and used in order to image the stan- 
dard stepwise samples for the evaluation of the quantitative grade 
of the newly proposed neutron radiography method. From the 
comparison between macroscopic total cross section and the atten- 
uation coefficient of the thermal neutron for aluminum, copper and 
hydrocarbons, it was confirmed that they were fairly consistent 
each other. It can be concluded that the newly proposed neutron 
radiography method using the neutron-absorbing honeycomb colli- 
mator for the elimination of the scattered neutrons improves 
remarkably the quantitativeness of the neutron radiography tech- 
nique. (author). 


34496 (LBL-32036) Design of a compact anent mag- 
net Cyclotron Mass Spectrometer for the detection and 
measurement of trace isotopes. Young, A.T.; Bertsche, K.J.; 
Clark, D.J.; Halbach, K.; Kunkel, W.B.; Leung, K.N.; Li, C.Y. 
Lawrence Berkeley Lab., CA (United States). Jul 1992. 4p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (CONF-920741—2: 13 international conference 
on cyclotrons and their applications, Vancouver (Canada), 6-16 Jul 
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1992). Order Number DE92040238. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A technique for the detection of trace amounts of rare isotopes, 
Cyclotron mass Spectrometry (CMS), is described. This technique 
uses the relationships between particle mass, charge, magnetic 
field strength and cyclotron orbital frequency to provide high mass 
resolution. The instrument also has high sensitivity and is capable 
of measuring isotopes with abundances of < 10_. Improvements 
now being implemented will lead to further increases in the sensi- 
tivity and enhance operating parameters such as cost, portability, 
and sample throughput. 


34497 (LBL-32037) A permanent magnet system for a cy- 
ciotron used as a mass spectrometer. Li, C.Y.; Cooper, M.; 
Halbach, K.; Kunkel, W.B.; Leung, K.N.; Wells, R.P.; Young, A.T. 
Lawrence Berkeley Lab., CA (United States). Jul 1992. 4p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (CONF-920741-3: 13 international conference 
on cyclotrons and their applications, Vancouver (Canada), 6-16 Jul 
1992). Order Number DE92040382. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The design of a compact, low energy cyclotron used as a mass 
spectrometer is presented. The instrument is designed for high res- 
olution, high sensitivity detection of it features the use of 
permanent magnets to ex pieces which pro- 
Se ae ee magnets are used 
to enable the field to be varied. This significantly improves the op- 
erational requirements of ee ment when compared 1 
which uses electromagnets tis agiben will use a spiral re’ 
for axial injection. 


trace. 
cite the soft iron pole 
ing 
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reflector 
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Refer also to citation(s) 33236, 33987, 33941, 33942, 33943, 
33944, 33946, 34208, 34339, 35514 


(LA-SUB-92-3) Provide technical analysis of US 


response 

Final report. Los Alamos National Lab., NM (United States); Orion 
Enterprises, Inc., Fredericksburg, VA (United States). 19 Apr 1989. 
25p. by Department of Defense, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (OEI890419). 
Order Number DE92040776. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This report summarizes results of an US Army Technology Secu- 
rity project designed to identify and develop effective policy 
guidelines for-militarily critical technologies in specific Army sys- 
tems and in broad generic technology areas of military interest. 
The individual systems analyses are documented in separate 
Weapons Systems Technical Assessments (WSTAS) and the gen- 
eral generic technology areas are evaluated in the Advanced 
Technology Assessment Reports (ATARs). However, specific 
details of these assessments are not addressed here, only recom- 
mendations regarding aspects of the defined approach, 
methodology, and format are provided and discussed. 


34499 (LA-UR-92-2836) High speed cineradiography using 
electronic imaging. Lucero, J.P.; Fry, D.A.; Gaskill, W.E.; Hender- 
son, R.L.; Crawford, T.R.; Carey, N.E. Los Alamos National Lab., 
NM (United States). [1992]. 11p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9209188-2: 20. international ress on high 
speed photography and photonics, Victoria (Canada), 25-26 Sep 
1992). Order Number DE92040366. Source: OSTI; NTIS; GPO 


The Los Alamos National Laboratory has constructed and is now 
operating a cineradiography system for imaging and evaluation of 
ballistic interaction events at the 1200 meter range of the Terminal 
Effects Research and Analysis (TERA) Group at the New Mexico 
Institute of Mining and Technology. Cineradiography is part of a 
complete firing, tracking, and analysis system at the range. The 
cine system consists of flash x-ray sources illuminating a one-half 


meter by two meter fast phosphor screen which is viewed by 
gated-intensified high resolution still video cameras via turning mir- 
rors. The entire system is armored to protect against events 
containing up to 13.5 kg of high explosive. Digital images are avail- 
able for immediate display and processing. The system is capable 
of frame rates up to 10°/sec for up to five total images. 


34500 (PNL-8272) Human factors guidelines for 
Army Tactical Command and Control System (ACCS) soldier. 
machine interface, Version 2.0. Avery, L.W.; Bowser, S.E. (eds.). 
Pacific Northwest Lab., Richland, WA (United States). May 1992. 
696p. Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE92040768. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The purpose of this document is to provide the military command 
and control system developer with a set of user-computer interface 
design guidelines. These guidelines are intended to aid in the 
design of an understandable, efficient, and standardized humar-to- 
computer interface (HCI). The HCI encompasses any interaction 
between the user and the system. This includes controls, displays, 
environmental concerns (@.g., lighting and noise), workspace lay- 
out, procedures, and documentation. The design of these elements 
has a major impact on manpower, personnel selection, training, lo- 
gistics, safety, and human performance, all elements of concern 
within military systems. For any computerized system, one of the 
most critical design elements is the HCl. 


34501 (PNL-SA-20801) Classification of command and 
control messages througth the use of Al techniques. Broder- 
son, R.L.; Hargrove, K.D.; O’Mara, P.A.; Rowley, M.S. Pacific 
Northwest Lab., Richland, WA (United States). Jun 1992. 11p. 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. (CONF-9206239-2: 60. 
Military Operations Research jum, Monterey, CA 
(United States), 23-25 Jun 1992). Order Number DE92019103. 
Source: OSTI; NTIS; GPO Dep. 

The US Army's Tactical Command and Control System (ATCCS) 
is currently in development. To facilitate early system experimenta- 
tion, the Army established the ATCCS napeteunaeten Site (AES) 
at Fort Lewis, WA. The AES provides a capability for material and 
combat developers to experiment with 
problems can be identified and corrected at the earliest 
ee eee en ee ee } 
to experimentation in both the field and the laboratory. The 
tests typically involve large-scale command post exercises (CPXs 
during which automated command and contro! (C2) system 
ee ee eee es Sere: oe 
involve thousands of messages, and to analyze thei 
necessary for humans to read each message and 
tent based on a standardized taxonomy. Although 
SaneaMeiainn & enaeibeadeaiadem aan tonal tees 
approaches have been used to reduce the time and the amount 
human effort needed. This paper describes work 
Pacific Northwest Laboratory in support of the AES's efforts to de- 
velop an efficient technique for categorizing and analyzing the 
content of C2 system message traffic. The paper is divided into 
five major sections. The first section provides background on 
problem faced by the AES and previous attempts to solve 
problem. The second section describes the goals and objectives 
places einem Bhaerdnep sth tyrone snneelipenie atone ety. 
used and provides insight into the data sources, preprocessing of 
the data, and the tools used in the analysis. The fourth section pro- 
vides emerging results of the effort, and the final section describes 
possible future efforts. 


34502 (SAND-92-0877C) An estimate of the response of a 
telephone to a wideband using FAAT 
. Bacon, L.D.; Hoffman, J.M. Sandia National Labs., Al- 
buquerque, ‘NM (United States). [1992]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9208127-3: 6. national conference on high power mi- 
crowave technologies, Lackland AFB, TX (United States), 24-28 
Aug 1992). Order Number DE92040261. Source: OSTI; NTIS; 
GPO 
The perpese <f 0: PART analyele te to cotimate the pecbahiiy ct 
system upset to an electromagnetic threat, for systems on which 


ERA Vol. 17, No. 12 313 





45 MILITARY TECHNOLOGY, WEAPONRY, AND NATIONAL DEFENSE 


we have incomplete information. As an example of this process, 
we will discuss the response of part of a telephone repeater sys- 
tem to wideband transients. We first estimate the currents induced 
on above-ground and buried cables. After that, we describe the 
simple circuit we used to build a model of the amplifier and protec- 
tive devices. Finally, we describe the scaling of the energy 
deposited in the electronics, including its nonlinear large-signal re- 
sponse, with the amplitude of the wideband waveforms. 

34503 (UCRL-ID-110448) Engineering data transfer test 
with EDMICS using MIL-R-28002 (Raster): Laboratory accep- 
tance test and user application test. Lawrence Livermore 
National Lab., CA (United States). 1 May 1992. 318p. Sponsored 
by Department of Defense, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (AIT}-1168;CTN-92-008). Order Num- 
ber DE92019808. Source: OSTI; NTIS; GPO Dep. 

Prepared for Air Force Materiel Command. 

This paper documents the results of a sequence of tests con- 
ducted to evaluate the DoD Computer-aided Acquisition and 
Logistic Support (CALS) data interchange capability of the Navy 
Electronic Data Management Information and Control System (ED- 
MICS). The CABS initiative specifies a standard digital interface to 
streamline the interchange of technical data between the DoD and 
the commercial sector. The CABS Test Network (CTN) is tasked to 
conduct tests of the military standards which specify this digital in- 
terface. The testing results outlined in this report are intended to 
evaluate the EDMICS systems ability to support CALS data inter- 
changes and establish the level of technical data interoperability 
implemented at this DoD engineering data repository. 


4501 Chemical Explosions and Explosives 
Refer also to citation(s) 33237 


34504 (MLM-3762) The sensitivity of energetic materials to 
friction, impact, and electrostatic stimull. Vannet, M.D. Mound, 
Miamisburg, OH (United States). 24 Sep 1992. 25p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
88DP43495. Order Number DE92041227. Source: OSTI; NTIS; 
GPO Dep. 

Friction, impact, and electrostatic tests were conducted on mate- 
rials that had not previously been tested at Mound, including 
PETN, BTF, HNS-IV, and pyrotechnic and thermite powders. Re- 
sults are presented. Tables and charts including previous results 
are also included. 6 figs, 8 refs, 8 tabs. 


34505 (MLM-3763) A method for ranking the shock initle- 
tion sensitivity of explosive . Donaldson, T.A. Mound, 
Miamisburg, OH (United States). 5 Oct 1992. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
88DP43495. Order Number DE93000777. Source: OSTI; NTIS; 
GPO Dep. 

Mound has developed a method to rank the shock initiation sen- 
sitivity of compacted secondary or insensitive explosive powders. 
The method has the advantage of using a relatively inexpensive 
slapper detonator device and a simple test procedure that allows 
the sensitivity of a powder to be tested in a very short time and at 
relatively low cost. This report describes the test, as well as sev- 
eral recent operational and safety improvements. 


34506 (UCRL-JC—109414) Generic Insensitive Fuze Train 
for PBXW-124. Cutting, J.L.; Von Holle, W.G.; Lee, R.S.; Nichols, 
A.L. Ill. Lawrence Livermore National Lab., CA (United States). 15 
May 1992. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9206259-1: In- 
sensitive munitions technology symposium, Williamsburg, VA 
(United States), 15-18 Jun 1992). Order Number DE92019380. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report gives the details of our collaboration with the Naval 
Surface Warfare Center (NSWC) to modify an insensitive muni- 
tions(IM) fuze train to initiate the insensitive high explosive 
PBXW-124. Our IM fuze train design uses a slapper foil to initiate 
sub-gram quantities of HNS-IV or PETN. This small amount of 
explosive drives a larger metal slapper onto a booster charge of in- 
sensitive UFTATB explosive. The UFTATB booster initiates a larger 
charge of LX-17 which, in tum, initiates the PBXW-124. The 
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Generic Insensitive Fuze Train design (GIF, Mod 2), was also 
tested with commercially available detonators. A patent application 
has been filed on this fuze train. The Mod 2 design is a continua- 
tion of work done at Lawrence Livermore National Laboratory 
(LLNL) to develop a generic insensitive fuze train. A smaller scale 
fuze train (Mod 1) was tested previously by slow and fast cook-off 
experiments. Those experiments indicated that a small amount of 
sensitive initiating explosive did not initiate the detonation train, 
even if the explosive reacted and vented. Larger scale slow cookoff 
tests, burn tests, and competitive design tests iii Navy steel test fix- 
tures have now been made, and are described here. Thermal 
calculations with TOPAZ-CHM were used to corroborate results 
from both previous and current fuze train tests. 


34507 (UCRL-LR-109887) Algorithms for the analysis of 
penetration by shaped charge jets. Simonson, S.C. Ill. Lawrence 
Livermore National Lab., CA (United States). Apr 1992. 30p. Spon- 
sored by USDOE, Washington, DC (United States); Department of 
Defense, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE93000775. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

A set of algorithms has been developed for the analysis of pene- 

tration by shaped charge jets into homogeneous armor targets. 
Standard expressions are included for calculating the depth of pen- 
etration by a stretching jet (Bernoulli's equation) and for calculating 
the radius of the hole (by means of an energy balance). Special 
methods are developed for calculating the onset of particulation 
and for calculating the depth of penetration by the particulated por- 
tion of a jet These methods are provided in order to evaluate the 
performance of new types of jets, some of which have unconven- 
tional mass and velocity distributions that are unsuited to analysis 
by previous methods. In particular, the onset of breakup for each 
portion of the jet is calculated by treating the critical radius as a 
linear function of the inverse local stretching rate. A method for cal- 
culating interference with the hole is included, and the jet profile for 
maximum penetration is derived. 
34508 a Analysis of shaped charge jet 
lon @ with “Pen”. Simonson, S.C. Il. 
Lawrence Livermore National Lab., CA (United States). May 1992. 
28p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE93000776. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The “Pen” computer program has been applied to the analysis of 
two shaped charge jet penetration experiments. This analysis has 
served as a test of the Pen algorithms and as an illustration of the 
methods of applying the code. As part of the analysis, an experi- 
mental value of 14.4 + 1.9 kbar has been obtained for the 
effective strength of hardened A4340 steel under jet impact. From 
radiographs and hydrocode calculations, the critical radius at 
breakup of the copper jets in these experiments was found to fol- 
low a linear relationship, tor = 35 x 10-* + 1.9 x 10-® (to), 
where fer is expressed in charge diameters and (t-t.) is the time in 
us referred to the virtual origin of the jet. (These coefficients may 
vary by a factor of 2 depending on design and manufacture.) Tim- 
ing data from embedded foil switches yielded a set of penetration 
efficiency factors, which varied between 1.34 near the tip to 0.78 
near the tail. Interference was found to set in at constriction point a 
few centimeters inside the target entrance. By matching the jet ar- 
rival times and the hole profiles for the primary penetration, the 
effective strength of the steel was obtained. The increase of about 
25 percent above the nominal yield strength of 11.5 kbar is at- 
tributed to work hardening and pressure effects. 
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34509 (DOE/EM-0079) Report to Congress: Rocky Flats 
Transition Plan. USDOE, Washington, DC (United States). Jul 
1992. 58p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE93000946. Source: OSTI; NTIS; GPO Dep. 

The Department of Energy has prepared this Formal Transition 
Plan to apprise the Congress about proposed plans to change the 
mission of the Rocky Flats Plant near Denver, Colorado. The 
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change in mission involves phasing out weapons production at 
Rocky Flats and focusing on remediation and environmental 
cleanup to prepare the site for alternative uses, including uses by 
os industry. The full implementation of plans is predicated on 
the completion of environmental documentation, such as the 
Nuclear Weapons Complex Reconfiguration Programmatic Environ- 
menta! Impact Statement and the environmental assessment for 
the transfer of nonnuclear production to other sites. This document 
is a summary of a comprehensive and detailed effort that has ad- 
dressed the future mission of Rocky Flats and developed a plan for 
achieving that mission. It addresses both the technical aspects of 
the transition and efforts to assist displaced and redeployed work- 
ers, provide assistance to local communities, and promote the 
involvement of affected and interested parties. In addition, ideas for 
the potential economic development of the site for commercial and 
industrial uses are discussed. While the transition at Rocky Fiats is 
in progress, some programmatic and operational activities will be 
continued at the site. Examples of these activities are research-and 
development work, environmental restoration, waste man- 
pee a residue-elimination program, and the maintenance of a 
contingency. This Transition Plan addresses only 
Satslteds au alae aneeedneteemnaemes The transi- 
tion process, covering the building-by-building cleanup process, 
responding to the regulatory and oversight requirements, and ac- 
commodating the social and economic impacts, is complex and 
quite dynamic. The Plan is a goal-oriented plan that represents the 
best understanding of the situation as of June 1992. 


34510 (DOE/NV-347) Completion report Operation 
SCULPIN: Fiscal Year 1991, Part 1. USDOE Nevada Field Office, 
Las Vegas, NV (United States). Jun 1992. 201p. Sponsored by 

Washi Order Number 


1990, and September 30, 1991, by DOE/NV. The report serves as 
a reference for those involved with the planning and execution of 
Operation SCULPIN and also serves as a planning guide for future 
operations. Information in the report covers the logistics and man- 
agement of activities. Scientific data associated with detonation of 
devices during the test series appear in technical documents pub- 
lished by participating agencies. 


ae (LA-UR-92-2514) High-speed photography of the 

first hydrogen-bomb explosion. Brixner, B. Los Alamos National 
Lab., NM (United States). [1992]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9209188-1: 20. international congress on high speed pho- 
tography and photonics, Victoria (Canada), 25-26 Sep 1992). Order 
Number DE92040392. Source: OSTI; NTIS; GPO Dep. 

Obtaining detailed photographs of the early stages of the first hy- 
drogen bomb explosion in 1952 posed a number of problems. 
First, it was necessary to invent a continuous-access camera 
which could solve the problem that existing million-picture-per- 
second cameras were blind most of the time. The solution here 
was to alter an existing camera design so that two modified cam- 
eras could be mounted around a single high-speed rotating mirror. 
A second problem, acquiring the necessary lenses of precisely 
specified focal lengths, was solved by obtaining a large number of 
production lenses from war surplus salvage. A third hurdle to be 
overcome was to test the new camera at an A-bomb explosion. Fi- 
nally, it was necessary to solve the almost impossible difficulty of 
building a safe camera shelter close to a megaton explosion. This 
paper describes the way these problems were solved. Unfortu- 
nately the successful pictures that were taken are still classified. | 
34512 (SAND—92-1767) Preliminary lightning tests: Optical 
fiber of an exclusion region barrier. Dinallo, M.A. 
(Quatro Corp., Albuquerque, NM (United States)); Fisher, R.J. San- 
dia National Labs., Albuquerque, NM (United States). Aug 1992. 
62p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE92019804. Source: 
OSTI; NTIS; GPO Dep. 
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As part of the Direct Optical Initiation (DO!) program, an assess- 
ment of the possibility of introducing lightning energy into an 
exclusion region via an Optical Barrier Feedthrough (OBF) is being 
carried out. One postulated penetration mechanism is the tracking 
of current past the OBF on the surface of the dielectric optical fiber 
itself. During September and October of 1991, a series of tests 
was conducted on a closed metallic cylindrical test object repre- 
senting the electrical exclusion region of a weapon. Median-level 
(80-kA) and severe (200-kA) simulated lightning return strokes, 
singly, doubly, and in combination with a moderate continuing cur- 
rent, were attached directly to the exterior portion of a fiber optic 
cable, which penetrated through a hole of controlled size into the 
interior of the exclusion region. The thickness of the barrier sur- 
rounding the hole was 0.06 in. Attempts were made to measure 
any conducted current flowing on the fiber at distances of 1 and 4 
inches from the interior surface of the stainless steel top of the 
cylinder. Test parameter variations included diameter of the pene- 
tration hole (475 and 500 microns), length of the exterior portion of 
the cable and whether or not its jacket was present, and the 
applied test currents. It is concluded that no signal above measure- 
ment noise was recorded on any of the data shots that made up 
the test series. Measurement resolution was of the order of several 
amperes. Based on the highest recorded response of 8.5 A, corre- 
sponding to a 200-kA input, the OBF can be characterized by a 
direct-strike lightning attenuation factor of approxi 5 x 1o-5 
or better. Based on the more typically observed noise level of a 
few amps, the attenuation is commensurately greater. 
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34513 (EGG—10617-6092) Kirtland Operations progress re- 
port, October-December 1991. EG and G Energy Measurements, 
Inc., Albuquerque, NM (United States). Kirtland Operations. [1991]. 
43p. by USDOE, Washington, DC (United States). 
DOE Contract ACO8-88NV10617. (KO-097-92). Order Number 
DES2040491. Source: OSTI; NTIS; GPO Dep. 

Kirtand Operations (KO) is an integral part of EGEG Energy 
Measurements, Inc., whose primary mission is to support the US 

of Energy's (DOE's) programs in weapons develop- 

ment and testing and in nuclear safeguards and security. KO 
performs much of its work in close coordination with and often at 
the technical direction of Sandia National Laboratories. In addition 
to aiding Sandia’s weapons programs, KO provides a wide spec- 
trum of technical support to other Sandia activities, SS. 
safeguards, security, and treaty verification programs. 
sais onibbed te <iear demands Gis egies @ Ghetaper- 
munity and to other federal agencies, primarily in weapons testing 
and safeguards. This documents our support to these pro- 
grams from October to December 1991. 
34514 (LA-SUB-92-4) Simulation of seismic signals from 

hydrodynamic calculations: Technical report. 
Stevens, J.L. (S-Cubed, La Jolla, CA (United States)); Rimer, N.; 
Barker, T.G.; Halda, E.J.; Bailey, E.; Proffer, W. Los Alamos Na- 
tional Lab., NM (United States); S-Cubed, La Jolla, CA (United 
States). Jun 1991. 55p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(SSS-TR-91-12484). Order Number DE92040466. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

In this report, we calculate far field body waves from a two- 
dimensional namic calculation performed at the Los Alamos 
National Laboratories (LANL). This is intended as a test case for 
calculation of body waves from a series of LANL calculations. 
Propagation from the hydrodynamic region to the far field is accom- 
plished by using the ground motion from the Eulerian hydrodynamic 
calculation to drive a Lagrangian elastic/plastic finite difference 
code, carrying out the ground motion calculation to later times with 
material strength and gravity added, calculating the ground motion 
in the linear region surrounding the region of nonlinear deforma- 
tion, and finally using the representation theorem to calculate the 
far fied body waves. S-CUBED has previously calculated far field 
body waves from two-dimensional nonlinear calculations of under- 


ground explosions using the Lagrangian code CRAM. The primary 
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purpose of these calculations was to investigate the effects of 
depth of burial and spall on seismic signals. The current project 
adds the additional step of taking a full hydrodynamic calculation of 
the source and overlaying this source onto the CRAM grid. Propa- 
gation of the hydrodynamic source adds several additional steps to 
the procedure used in the references listed above. The first step is 
to determine the initial size and shape of the explosion-generated 
cavity at the end of the hydrodynamic calculation. The cavity is 
then rezoned into a single zone, and the ground motion in the ex- 
ternal material is rezoned and overlayed onto the CRAM grid. This 
procedure must be performed carefully to avoid any artificial loss 
or gain of energy in the process. Also, since gravity is included in 
the CRAM calculation, care must be taken to ensure that the entire 
grid is in equilibrium after the overlay is performed. 


34515 (SAND-91-2340) STARS instrumentation develop- 
ment report for Distant Zenith. Opalka, J.M. Sandia National 
Labs., Albuquerque, NM (United States). Aug 1992. 131p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. Order Number DE93001348. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

The STARS, (Sandia Transient Advanced Recording System), is 
designed as a low frequency data collection and recording system 
for underground nuclear tests. It is a modular instrumentation sys- 
tem capable of accepting data from unique analog gages in the 
frequency range from DC to SOMHz. Typically each channel is am- 
plified and digitized at rates as fast as 5 nanoseconds to as slow 
as 567 milliseconds, and stored in local memories. After a memory 
is full, the memory is then continually output into a 1.25 Gigabit 
serial data stream for transmission to a safe remote location. Digi- 
tized data with samole rates of 200 nanoseconds and slower can 
be output to the serial data stream at the same time the data 
memory is being written. A mass memory that resides in a remote 
safe location is used to take a snapshot of the serial stream. The 
mass memory is then decommutated and individual data channels 
are plotted. 


34516 (SAND-92-1845C) High speed imaging for flash re- 

PIN diodes. Lockwood, G.J.; Bishop, L.B.; 
Selph, M.M. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 9p. by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF- 
9209188-3: 20. international congress on high speed photography 
and photonics, Victoria (Canada), 25-26 Sep 1992). Order Number 
DE92040959. Source: OSTI; NTIS; GPO Dep. 

A high speed readout imaging system utilizing a commercial 
flash X-ray machine and miniature X-ray detectors has been devel- 
oped. This system was designed to operate in the environment 
near a nuclear detonation where film or camera imaging cannot be 
used. The temporal resolution of the system is set by the 20 
nanosecond FWHM of the X-ray pulse. The spatial resolution of 
the system was determined by the size and close packing of the 
PIN diodes used as the X-ray detectors. In the array used here, 
the PIN diodes have an active area of 2mm in diameter and were 
placed 3.8mm center to center. Computer-generated images using 
algorithms developed for this system are presented and compared 
with an image captured on film in the laboratory. 


34517 (UCRL-LR-110986) The design of a shock isolation 
system for large structures undergoing large displacements. 
Biesiada, T.A. Jr. Lawrence Livermore National Lab., CA (United 
States). Apr 1992. 156p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93000413. Source: OSTI; NTIS; GPO Dep. 

Thesis submitted to California University, Berkeley. 

To develop the optimal shock isolation design for the recording 
trailers used on underground nuclear tests, an analytical approach 
was used that can be applied to any large structure undergoing 
large displacements. In general, the first step in this approach was 
the definition of the ground motion that the structure would have to 
endure. This was followed by an analysis of the behavior of crush- 
able materials and their use in a shock isolation system. Lastly, the 
response of the structure when supported by various shock isola- 
tion configurations using a crushable material was assessed and 
an optimal design was identified. In performing this work, there 
were two areas that were identified as possibly requiring additional 
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study. The first of these is the modeling of the surface ground mo- 
tion using the computer code KDYNA. It was shown that the 
calculated surface ground motion captured the basic phenomena 
observed on actual underground tests. The second area that re- 
quires additional study is the horizontal interaction between the 
shock isolation columns and the ground. The first is the 2 g. limit 
on the horizontal acceleration of the trailer. This criterion is based 
upon the limit of the shock isolation column design and not the 
fragility of the recording equipment or trailer. Since the objective is 
to protect the recording equipment, the effort required to improve 
the column design to withstand a higher horizontal trailer accelera- 
tion should be examined. If an improvement can be made, it would 
eliminate the need for the second aspect of the problem, which is 
the determination of the coefficient of friction between the columns 
and the ground. If the columns can not be strengthened, the coeffi- 
cient of friction between the columns and the ground should be 
determined. 
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34518 (CONF-9207142—) GPALS seminar: Program on ste- 
and the offense/defense relationship: Final report. 
Marshall, T.J.; Gill, J.M. Science ications International Corp., 
McLean, VA (United States). 15 Sep 1992. 69p. Sponsored by US- 
DOE, Washington, DC (United States); Department of Defense, 
Washington, DC (United States). From GPALS seminar; McLean, 
VA (United States); 21 Jul 1992. Order Number DE92040956. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The Relationship Between Ballistic Missile Defenses and Deter- 
rence: The role of deterrence has shifted away from deterring a 
Soviet nuclear strike on the US homeland to a search 
for a way to avoid or damp down regional conflict. A sophisticated 
body of deterrence theory developed over thirty five years shaped 
the employment and posture policies of US prvi deterrent 
forces, but a similar framework and deterrence theory for regional 
conflicts does not exist. It remains ay Bag Raggi 
States can effectively deter the use of ballistic missiles and 
weapons of mass destruction in this regional context. It is also un- 
clear what deterrent value BMD might have in this Congressional 
Perspectives: Several participants voiced opinions that the fragile 
congressional consensus forged on BMD in 1991 is in jeopardy. As 
outlined in the Missile Defense Act, Congress emphasized TMD 


engage US allies in dialogue on GPALS has led to some optimism 
about gaining allied support, their support and consensus remain 
unsure for a number of reasons: differing perceptions of the threat; 
domestic politics and pressures; uncertainty of US political will to 
develop and field CPALS or to forge a truly cooperative partner- 
ship; concerns over potential US dominance in space and a 
corresponding capability to limit allied freedom of action; and, for 
the French and British, compromised nuclear deterrents. Issues 
Related to United States-Russian Cooperation: Both the United 
States and Russia have some compelling reasons to cooperate on 
the development of a concept for a Global Protection System, and 
a number of initial positive steps have been made in this direction. 


34519 (LA-UR-92-2716) Commissioning the GTA accelera- 
tor. Sander, O.R. (Los Alamos National Lab., NM (United States)); 
Atkins, W.H.; Bolme, G.O.; Bowling, S.; Brown, S.; Cole, R.; 
Gilpatrick, J.D.; Garnett, R.; Guy, F.W.; Ingalls, W.B.; Johnson, 
K.F.; Kerstiens, D.; Little, C.; Lohsen, R.A.; Lloyd, S.; Lysenko, 
WLos Alamos National Lab., NM (United States). [1992]. 6p. Spon- 
sored by Department of Defense, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. (CONF-9208109-21: 16. interna- 
tional LINAC conference, Ottawa (Canada), 23-28 Aug 1992). 
Order Number DE92040234. Source: OSTI; NTIS; INIS; GPO Dep. 

The Ground Test Accelerator (GTA) is supported by the Strategic 
Defense command as part of their Neutral Particle Beam (NPB) 
program. Neutral particles have the advantage that in space they 
are unaffected by the earth's magnetic field and travel in straight 
lines unless they enter the earth's atmosphere and become 
charged by stripping. Heavy particles are difficult to stop and can 
probe the interior of space vehicles; hence, NPB can function as a 
discriminator between warheads and decoys. We are using GTA to 





resolve the physics and engineering issues related to accelerating, 
focusing, and steering a high-brightness, high-current H~ beam 
and then neutralizing it. Our immediate goal is to produce a 24- 
MeV, 50mA device with a 2% duty factor. 
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34520 (ORNL/TM-12134) D2PC sensitivity analysis. Lom- 
bardi, D.P. Oak Ridge National Lab., TN (United States). Aug 
1992. 42p. Sponsored by Department of Defense, Washington, DC 
(United States); Federal Emergency Management Agency, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE92041392. Source: OSTI; NTIS; GPO Dep. 

The Chemical Hazard Prediction Mode! (D2PC) developed by 
the US Army will play a critical role in the Chemical Stockpile 
Emergency Preparedness Program by predicting chemical agent 
transport and dispersion through the atmosphere after an acciden- 
tal release. To aid in the analysis of the output calculated by 
D2PC, this sensitivity analysis was conducted to provide informa- 
tion on model response to a variety of input parameters. The 
sensitivity analysis focused on six accidental release scenarios in- 
volving chemical agents VX, GB, and HD (sulfur mustard). Two 
categories, corresponding to conservative most likely and worst 
case meteorological conditions, provided the reference for standard 
input values. D2PC displayed a wide variety of sensitivity to the 
various input parameters. The model displayed the greatest overall 
sensitivity to wind speed, mixing height, and breathing rate. For 
other input parameters, sensitivity was mixed but generally lower. 
Sensitivity varied not only with parameter, but also over the range 
of values input for a single parameter. This information on model 
response can provide useful data for interpreting D2PC output. 
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34521 (INIS-JP—005, pp. 57-61) Relation between *22Rn 
concentration in outdoor air and lower atmosphere. Kataoka, 
Toshio (Okayama Prefectural Inst. for Environmental Science and 
Public Health (Japan)); Mori, Tadashige; Yunoki, Eiji; Michihiro, 
Kenshuh; Sugiyama, Hirokazu; Shimizu, Mitsuo; Tsukamoto, Os- 
amu; Sahashi, Ken. Japan Atomic Energy Research Inst., Tokyo 
(Japan). 1991. 462p. (CONF-910359-: 3. international symposium 
on advanced nuclear research: , environment and 
nuclear energy, Mito (Japan), 13-15 Mar 1991). In Proceedings of 
the third international symposium on advanced nuclear energy re- 
search: Global environment and nuclear energy. Order Number 
DE92514989. Source: OSTI; NTIS; INIS. 

Using the height of the surface-based inversion layer obtained by 
the acoustic sounder returns and the variation of the 72Rn 
concentration in the outdoor air during the presence of the surface- 
based inversion layer, the exhalation rate of 22*Rn is estimated to 
be 0.020 Bq-m-?.s—', which is observed elsewhere on land. Fur- 
thermore, the exposure rate at 1 m above the air-ground interface 
due to the short-lived 222Rn daughters in the outdoor air during the 
presence of the surface-based inversion layer can be estimated us- 
ing the height of the surface-based inversion layer and the 7Rn 
concentrations in the outdoor air at the ground level before and af- 
ter the onset of the surface-based inversion layer. From these 
treatment, it is clearly demonstrated that the monostatic acoustic 
sounder is useful as a supplementary method for a weather survey 
which forms a part of monitoring around the nuclear facilities. (au- 
thor). 


34522 (NEI-DK-929) National Environmental Research in- 
stitute R and D projects 1992. Danmarks Miljoeundersoegelser, 

Roskikde (Denmark). 1992 105p. Order Number DE93711001. 

Source: OSTI; NTIS. 

In this report The National Environmental Research Institure 
(NERI) of Denmark presents the research of the annual R 
and D pian of the institute for the year 1992. NERI performs strate- 
gic and applied research and is responsible for collection and the 
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overall management and coordination of data on nature and the 
environment. NERI is also committed to providing the environmen- 
tal authorities with extensive guidance and professional support. 
Project descriptions include the title of the project, the name of the 
project coordinator followed by the names of other NERI scientists 
engaged in the project, and the personnel (man years) to be spent 
by NERI on the project in 1992. In case of joint projects the collab- 
orating institutions are mentioned by name, as are extemal 
sponsoring agencies and foundations. Descriptions are given also 
of the general background, the objectives and the methods or line 
of action employed in the project. (AB). 


34523 (ORNL/TM-12151) Sustainability and profitability in 
ecological systems with harvesting. —t S.J. (Taylor Univ., Up- 
land, IN (United States)); Protopopescu, V. Oak Ridge National 
Lab., TN (United States). Aug 1992. 72p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE92040487. Source: OSTI; NTIS; INIS; GPO Dep. 

A simple model of economic and ecological interplay for a sys- 


sharp sensitivities that depend on the values of the 
parameters and that are caused by the discrete nature of the sys- 
tem. This approach may prove useful for solving problems that 
cannot be solved analytically and for providing some guidance in 
the management of complex systems. 
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34704, 34707, 34713, 34719, 34720, 34721, 34732, 34759, 34776, 
34924, 34945, 34951, 34986, 35026, 35505 


34524 (AFME-90-09-DOC) gabe oe 

and ozone layer protection. Agence Francaise pour 

de l’Energie, 75 - Paris (France). 1990. 616p. (in Pench) (CONF. 

9101150—-: Symposium on climate and ozone layer 
, Valbonne (France), 21-25 Jan 1991). Order Number 

DE93706801. Source: OSTI; NTIS (US Sales Only). 

The different topics of the symposium are: causes and potential 
effects of climate modification, anthropogenic modifications of the 
atmosphere and its effect on atmospheric ozone, recent data on the 
contribution of the various greenhouse effect gas sources, possible 
strategies and policies for limiting greenhouse effect gas emissions, 
energy management policies impact on environment (France, 
Cameroon, transport sector in Switzerland), rational energy utiliza- 
tion in domestic and transportation sectors, fuel alternatives, role of 
electricity in environment protection, CFC limitation effects. 


34525 (ANV/ER/TM-2) Some simple improvements to an 
emergency model for use In complex coastal terrain. 
Miller, N.L. Argonne National Lab., IL (United States). Environmen- 
tal Research Div. Jun 1992. 31p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE92040648. Source: OSTI; NTIS; INIS; GPO Dep. 

The MACHWIND model (Meyers 1989) is one of a group of 
models used to compute wind fields from tower wind data 
and/or vertical wind profiles. The wind fields are in turn used to cal- 
culate ric diffusion, to guide emergency responses. 
MACHWIND has performed acceptably in uniform terrain under 
steady, well mixed conditions. However, extension of the model to 
more complex situations is problematic. In coastal, hilly terrain like 
that near Vandenberg Air Force Base (VAFB) in southern Califor- 
nia, calculations of the wind field can be enhanced significantly 
several modifications to the original code. This report highlights the 
structure of MACHWIND and details the enhancements that were 
implemented. 
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34526 (ANL/RP-76523) Global climate change: Social and 
economic research issues. Rice, M.; Snow, J.; Jacobson, H. 
(eds.). Argonne National Lab., IL (United States). May 1992. 126p. 
Sponsored by USDOE, Washington, DC (United States); Midwest 
Consortium for international Security Studies (United States). DOE 
Contract W-31109-ENG-38. (CONF-9202127—: Global climate 
change: social and economic research issues, Argonne, IL (United 
States), 11-13 Feb 1992). Order Number DE92041151. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This workshop was designed to bring together a group of schol- 
ars, primarily from the social sciences, to explore research that 
might help in dealing with global climate change. To illustrate the 
state of present understanding, it seemed useful to focus this work- 
shop on three broad j that are involved in coping with 
climate change. These are: (1) How can the anticipated economic 
costs and benefits of climate change be identified; (2) How can the 
impacts of climate change be adjusted to or avoided; (3) What pre- 
viously studied models are available for institutional management 
of the global environment? The resulting discussions may (1) iden- 
tify worthwhile avenues for further social science research, (2) help 
develop feedback for natural scientists about research information 
from this domain needed by social scientists, and (3) provide poli- 
cymakers with the sort of relevant research information from the 
social science community that is currently available. 


34527 (BNL-47679) Carboneceous aerosol particies from 
common vegetation in the Grand Canyon. Hallock, K.A. 
(Brookhaven National Lab., Upton, NY (United States)); Mazurek, 
M.A.; Cass, G.R. Brookhaven National Lab., Upton, NY (United 
States). May 1992. 22p. by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. Contract CX- 
0001-8-0017. Order Number DE92040570. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The problem of visibility reduction in the Grand Canyon due to 
fine organic aerosol particles in the atmosphere has become an 
area of increased environmental concern. Aerosol particles can be 
derived from many emission sources. In this report, we focus on 
identifying organic aerosols derived from common vegetation in the 
Grand Canyon. These aerosols are expected to be significant con- 
tributors to the total atmospheric organic aerosol content. Aerosol 
samples from living vegetation were collected by resuspension of 
surface wax and resin components liberated from the leaves of 
vegetation common to areas of the Grand Canyon. The samples 
were analyzed using high-resolution gas chromatography/mass 
spectrometry (GC/MS). Probable identification of nds was 
made by comparison of sample spectra with National Institute of 
Standards and Technology (NIST) mass spectral references and 
positive identification of compounds was made when possible by 
comparison with authentic standards as well as NIST references. 
Using these references, we have been able to positively identify 
the presence of n-alkane and n-alkanoic acid homolog series in the 
surface waxes of the vegetation sampled. Several monoterpenes, 
sesquiterpenes, and diterpenes were identified also as possible 
biogenic aerosols which may contribute to the total organic aerosol 
abundance leading to visibility reduction in the Grand Canyon. 


34528 (CNIC-00473) Experimental studies on removal of 
airborne fission products methyl lodide by sprays in contain- 
ment. Zhu Jizhou (Xian Jiaotong Univ., SN (China)); Li Ziping; Yu 
Baoan. China Nuclear Information Centre, Beijing, BJ (China). 
Jan 1991. 12p. (in Chinese). (XJU—0003.). Order Number 
DE93601739. Source: OSTI; NTIS (US Sales Only); INIS. 

For reducing the amount of fission products leaked to environ- 
ment under accident conditions of PWR, the experimental studies 
on the removal of airborne fission products methyl iodide by sprays 
in containment was carried out on the basis of the theoretical work 
in a simulation facility. Inactive methyl iodide was used for the 
experiment so the experiment facility was simplified. A gas chro- 
matography was employed to measure the aerosol concentration of 
methyl iodide. A series of experiments on the removal of methy! io- 
dide by sprays under different temperatures and various chemical 
additives has been made. The experimental results are useful for 
=" ly selecting parameters of containment spray system of 
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34529 (CONF-9110161-6) Low- oscillations in 
radiative-convective models. Hu, Qi; Randali, D.A. Colorado 
State Univ., Fort Collins, CO (United States). Dept. of Atmospheric 
Science. [1991]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-89ER69027. Grant NAG-5- 
1058. From 5. American Meteorological Society (AMS) conference 
on climate variations; Denver, CO (United States); 14-18 Oct 1991. 
Order Number DE92018779. Source: OSTI; NTIS; GPO Dep. 

Although eastward propagation is usually regarded as an essen- 
tial feature of the low-frequency “Madden-Julian oscillation” 
observed in the tropical atmosphere, many observations indicate 
that there is an important stationary or quasi-stationary component 
of the oscillation. Yasunari (1979), for example, investigated the 
stationary 30-60 day variation in upper tropospheric cloudiness in 
the Asian summer monsoon region. In a case study of the 30-60 
day oscillation. Hsu et al. (1990) found a strong stationary oscilla- 
tion of the divergence, outgoing longwave mdiadon and other fields. 
A recent observational study by Weickmann and Khalsa (1990) of- 
fers further evidence that the Madden-Julian oscillation has an 
important stationary component. In this paper, we present evidence 
that intraseasonal oscillations can be produced by local radiative 
and convective processes. This suggests that the observed propa- 
gating Madden-Julian wave is produced by interactions between 
these local processes and the large scale motion field, and is not 
essential for the existence of the observed oscillation. 


34530 (CONF-9110409-—Absts.) NADP technical committee 
meeting abstracts of papers. Colorado State Univ., Fort Collins, 
CO (United States). Natural Resource Ecology Lab. Sep 1991. 
27p. Sponsored by National Atmospheric Deposition Program, Fort 
Collins, CO (United States). From National 
Program (NADP) technical committee meeting; Philadelphia, PA 
(United States); 7-10 Oct 1991. Source: OSTI; NADP/NTN Coordi- 
nator, Natural Resource Ecology Lab., Colorado State Univ., Fort 
Collins, CO 80523. 

This report contains abstracts of information presented at the 
National Atmospheric Deposition Program meeting. There are 23 


abstracts concerning acid rain and rain water chemistry. (CBS) 


34531 (CONF-9206114—18) Pilot network for metals in wet 
deposition. Vermette, S.J. (Illinois State Water Survey, Cham- 
paign, IL (United States)); Peden, M.E.; Willoughby, T.C.; Lindberg, 
S.E.; Weiss, A.D. Oak Ridge National Lab., TN (United States). 
[1992]. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From Annual meeting of 
the Air and Waste Management Association (AWMA); Kansas City, 
MO (United States); 21-26 Jun 1992. Order Number DE92040708. 
Source: OSTI; NTIS; GPO Dep. 

Work reported in this paper describes efforts to establish a pilot 
network for metals (As, Cd, Cu, Hg, Mn, Pb, Zn) in precipitation 
that is compatible with the larger National Atmospheric Deposition 
Program /National Trends Network (NADP/NTN). This includes de- 
velopment and evaluation of protocols for: (1\ collection devices; 
(2) sample handling (field and laboratory); (5, chemical analysis; 
and (4) operator training. The pilot network was designed at two 
levels: (1) network operation, based on perceived ‘best methods’; 
and (2) evaluation of a number of alternative designs and proto- 
cols. An illustration of using 'best methods’ is the exclusive use of 
Teflon surfaces and bottles for sample collection and storage. 
Teflon has been shown to contain low levels of metals and is a pre- 
ferred material for storage containers, especially recommended for 
H and Zn. At the conclusion of one year of sampling, recommen- 
dations are to be made regarding the implementation of a national 
network. Numerical results presented in this paper are considered 
preliminary, and include only the Spring/Summer 1991 season. 


34532 (DOE/EA-0591) Environmental Assessment for the 
laser guide star experiment at Lawrence Livermore National 
Laboratory. USDOE Assistant Secretary for Defense Programs, 
Washington, DC (United States). Mar 1992. 19p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE92040316. Source: OSTI; NTIS; GPO Dep. 

Lawrence Livermore National Laboratory proposes to conduct a 
scientific project over a three to four year period, aimed at dramati- 
cally improving the quality of astronomical images obtainable by 
ground based telescopes. If successful, the research would 





demonstrate a technology for overcoming the atmospheric distor- 
tion that has traditionally limited ground-based astronomical 
observations, and would produce telescopic images as high in res- 
olution as if the telescopes were located in space. The proposed 
project would provide an opportunity for a collaboration involving 
scientists from LLNL, three University of California campuses, and 
two major observatories. One major problem in attempting to inter- 
pret astronomical light images propagated through the atmosphere 
is to compensate for atmospheric turbulence. The approach for 
eliminating the effects of atmospheric distortion or turbulence on 
astronomical images is to precisely measure the effects of distor- 
tion on a single star or other constant point light source and 
compensate for the distortion effects by rapidly altering the shape 
of a deformable mirror in the observation system. For the proposed 
action at LLNL, the key environmental consideration is protection of 
pilots and passengers of aircraft that stray into the vicinity of LLNL 
while the laser beam is being directed toward the sky. To that end, 
laser operations would occur during off hours midnight to 4 a.m. 
and at a low frequency, 2-3 times per week, in addition to utilizing 
a Livermore area safety system based on successful safety pro- 
grams developed by the Air Force and other organizations while 
conducting similar atmospheric research using lasers. This safety 
system will contain surveillance wide area, scanning and boresight 
static and narrow cone angle centered on the beam radars de- 
signed to detect intrusion by aircraft within the area of the laser 
beam, coupled with an interlock system that will shut down the 
beam automatically if such intrusions occur. 


34533 (DOE/ER/61206-1) [Atmospheric peroxides]: Tech- 
nical progress report, 1991-1992. Weinstein-Lioyd, J. State Univ. 
of New York, Old Westbury, NY (United States). 1 May 1992. 2p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-91ER61206. Order Number DE92040790. Source: 
OSTI; NTIS; GPO Dep. 

Preliminary progress is reported on development of Fenton- 
OHBA technique for the measurement of atmospheric peroxides. 
(OT) 


34534 (DOE/ER/69027-T2) Simulation of seasonal cloud 
forcing anomalies. Randall, D.A. Colorado State Univ., Fort 
Collins, CO (United States). Dept. of Atmospheric Science. Aug 
1990. 14p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG02-89ER69027. Grant NAG-5-1058;Grant NAG-1- 
893. Order Number DE92018778. Source: OSTI; NTIS; GPO Dep. 

One useful way to classify clouds is according to the processes 
that generate them. There are three main cloud-formation agen- 
cies: deep convection; surface evaporation; large-scale lifting in 
the absence of conditional instability. Although traditionally clouds 
have been viewed as influencing the atmospheric general circula- 
tion primarily through the release of latent heat, the atmospheric 
science literature contains abundant evidence that, in reality, 
clouds influence the general circulation through four more or less 
equally important effects: interactions with the solar and terrestrial 
radiation fields; condensation and evaporation; precipitation; small- 
scale circulations within the atmosphere. The most advanced of the 
current generation of GCMs include parameterizations of all four 
effects. Until recently there has been lingering skepticism, in the 
general circulation modeling community, that the radiative effects of 
clouds significantly influence the atmospheric general circulation. 
GCMs have provided the proof that the radiative effects of clouds 
are important for the general circulation of the atmosphere. An im- 
portant concept in analysis of the effects of clouds on climate is 
the cloud radiative forcing (CRF), which is defined as the difference 
between the radiative flux which actually occurs in the presence of 
clouds, and that which would occur if the clouds were removed but 
the atmospheric state were otherwise unchanged. We also use the 
term CRF to denote warming or cooling tendencies due to cloud- 
radiation interactions. Cloud feedback is the change in CRF that 
accompanies a climate change. The present study concentrates on 
the planetary CRF and its response to external forcing, i.e. sea- 
sonal change. 


34535 


(DOE/OR/00033-T488) Reduction of nitrogen oxides 
from combustion source emissions utilizing chemical radical 


species. Boyle, J.M. (Carnegie-Mellon Univ., Pittsburgh, PA 


(United States)). Oak Ridge Inst. for Science and Education, TN 
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(United States); Carnegie-Mellon Univ., Pittsburgh, PA (United 
States). May 1992. 167p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO05-760R00033. Order Number 
DE92041037. Source: OSTI; NTIS; GPO Dep. 

Injection of plasma-induced chemical radicals of ammonia, 
methane, hydrogen, steam and nitrogen into post-combustion 
gases for the purpose of NO, reduction has been investigated both 
numerically and experimentally. A kinetic mechanism has been de- 
veloped for the fundamental reactions of C/H/N/O interaction in 
post-combustion gases. Numerical modeling has defined an opti- 
mal radical formation temperature of 2500 K, at which radical 
concentrations are formed and survive long enough to allow inter- 
action with the flue gas NO. Comprehensive modeling has also 
explored the effectiveness and selectivity of ammonia derived radi- 
cals, particularly amidogen, in NO, reduction. Plasma induced 
radical generation eliminates the low temperature boundary found 
in current ammonia injection processes. Laboratory tests utilizing a 
DC arc discharge plasma generator have supported these results. 
Reduction of NOx from the product stream of a laboratory scale 
1.4 MM BTU/hr combustor has been achieved in excess of 90%. 
Minimal torch power was used to produce this reduction with am- 
monia, ammonia/methane, and ammonia/hydrogen radicals at 
temperatures substantially below current ammonia injection mecha- 
nisms. Plasma induced radical generation does not appear to be 
limited by emission of unreacted ammonia, which is a primary limi- 
tation of Thermal-DeNO, and a substantial problem in inefficient 
catalytic reduction. Concurrent small scale testing employing an in- 
ductively heated plasma system have produced similar results. 
Numerical and experimental analyses of NO, reduction by nitrogen 
atom injection were also performed. Kinetic modeling predicted that 
nitrogen atom injection would be unsuccessful at any realistic nitro- 
gen plasma temperature in the presence of carbon dioxide and 
oxygen. Carbon dioxide is a particular problem at lower tempera- 
tures. Experimental verification was provided during laboratory 
tests using nitrogen plasma and typical post-combustion gases. 


34536 (ECN-C—92-025) Effects of thermal insulation mate- 
rials on greenhouse gas emissions. Ybema, J.R. Netherlands 
Energy Research Foundation (ECN), Petten (Netherlands). Jun 
1992. 35p. (in Dutch). Project VROM 669.045-01;Project ECN 
7084. Order Number DE93704898. Source: OSTI; NTIS (US Sales 
Only). 

The application of thermal insulation materials in houses has 
three types of effects on the greenhouse gas emissions. One is the 
decrease of the energy consumption, by which CO. emission is re- 
duced. The other two effects, caused by the release of blowing or 
foaming agents and the production of insulation materials, increase 
the emission of CO2. For several insulation materials the so-called 
Greenhouse Effect value (GE-value) has been defined. The 
GE-value is the average annual CO2-equivalent emission of green- 
house gases as a consequence of the heating and insulation of a 
building. The materials discussed in this report are polyurethane 
(PUR) foams, polystyrene (XPS and EPS) foams and mineral wool. 
The model WIEBE (Dutch abbreviation, which means Insulation of 
Houses and Greenhouse Gas Emissions) is used to calculate the 
GE-values. The model consists of a heat balance of a dwelling. 
The results of the standard calculations (constant thickness of the 
insulation material) indicate that the GE-values of the PUR foam, in 
which the foaming agents pentane or isopropyichloride (trade name 
LBL-2) were used, has the lowest GE-value. The GE-values of 
PUR foam, for which the foaming agents CO2 or HCFC-141° have 
been used, and, to a lesser extent the GE-values of mineral wool 
and EPS, are a little bit higher. XPS foams show higher GE-values 
for the foaming agents HCFC-22 and HCFC-142°. The GE-values 
of CFC-11 blown PUR or CFC-12 blown XPS are twice as large as 
the GE-values of the best alternatives. Taking into account a con- 
stant insulation value of the insulation material the lowest GE-value 
is shown by mineral wool, EPS and PUR foam, blown with pen- 
tane, LBL-2 or CO2. 5 figs., 16 tabs., 38 refs. 


34537 (ETDE-IT-92-60) Geographic Information system 
environmental monitoring networks. Beek, K.J.; Fabbri, A.G. In- 
ternational Inst. for Aerospace Survey and Earth Sciences (ITC), 
Enschede (Netherlands). 1991. 16p. (CONF-9105385—1: European 
conference on geographical information systems for soil protection 
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and land management, Rome (italy), 14-15 May 1991). Order 
Number DE93712072. Source: OSTI; NTIS (US Sales Only). 

Examples of environmental remote monitoring networks are 
described to emphasize the strengths and weaknesses of comput- 
erized geographic information systems, their complexity and 
interdisciplinary characteristics, and some critical issues in light of 
different resource management aspects within the European 
Community. Emphasis is given to the education network as a foun- 
dation to sound environmental management and decision making. 
A new European Environmental Agency has a mandate to recon- 
cile economic development and environmental concerns. 


34538 (ETDE-IT-92-61) Measurements of backscattering 
efficiency at diiferent wavelengths in near-middie |.R. Colao, 
F.; Fantoni, R.; Giorgi, M.; Moliterni, A.G.G.; Palucci, A.; Ribezzo, 
S.; van der Steen, H.J.L. ENEA, Frascati (Italy). Centro Ricerche 
Energia - Area Energia e Innovazione. 1991. 3p. (CONF-911165— 
3: Optical Society of America (OSA) topical meeting on remote 
sensing of the atmosphere, Williamsburg, VA (United States), 18- 
21 Nov 1991). Order Number DE93712082. Source: OSTI; NTIS 
(US Sales Only). 

Short communication. AIR POLLUTION MONITORING/aser 
spectr ; REMOTE SENSING; CARBON DIOXIDE LASERS; 
INFRARED SPECTROMETERS; EXPERIMENTAL DATA; 
BACKSCATTERING; WAVELENGTHS; PERFORMANCE TEST- 
ING; CALIBRATION; WEATHER 


34539 (ETDE-mf-93702135) Interactive model coupling 
with respect to hot point sources in grid models and the im- 
pact of the degree of coupling on concentrations. Berichte aus 
dem Zentrum fuer Meeres- und Klimaforschung der Universitaet 
Hamburg. Bigalke, K. Hamburg Univ. (Germany). Meteorologisches 
Inst.; Hamburg Univ. (Germany). Fachbereich 15 - Ge- 
owissenschaften. 1991 143p. (in German). Order 
DE93702135. Source: OSTI; NTIS (US Sales Only). 

in this thesis, an interactively coupled model is presented which 
avoids these errors. The coupled model consists of three models, 
each one adapted to its own scale. An integral model predicts the 
spreading and rising of the plume near the source. It is one-way- 
coupled to a meso-y-model which minimizes artificial diffusion by 
use of a high resolution grid. Again, this smaller scale model is in- 
teractively coupled to a meso-S-model, which has a grid with a 
lower resolution. The coupled model can be run in different 
manners: uncoupled (only meso-§-model), semi-coupled (+meso-+- 
model) and fully-coupled (+integral model). Due to a special nesting 
technique, there is no need for smoothing the concentrations cal- 
culated in both grids. This is proven by several tests. (orig.). 


34540 (ETDE-mf-93702233) The TRANSALL campaign. A 
contribution to the German ozone Investigation programme. 
BMFT - Pressedokumentation. Bundesministerium fuer Forschung 
und Technologie, Bonn (Germany). 3 Dec 1991 27p. (in German). 
Order Number DE93702233. Source: OSTI; NTIS (US Sales Only). 

The Federal Minister of Science and Technology (BMFT) and the 
Federal Minister of Defence (BMVg) have agreed to complement 
the government's ozone investigation programme, begun in 1988, 
by a jointly operated research aircraft. Some tasks of the 
TRANSALL compaign carried through at intervals during a period 
of several years are: - recording of changes in the three- 
dimensional distribution of trace gases (gases and aerosols): in the 
Arctic stratosphere for a period of several years at intervals of 
some months, - research into the causes of ozone depletion and 
the reduced life span of ozone in the Arctic (at the altitude of 18 
kilometres: shortening from about two years to some weeks), - 
linking of the measuring data obtained to results of balloon mea- 
surements and observations of ground-level stations - comparison 
of the initial situation in the Arctic as to trace gas content with that 
of the Antarctic, - participation in the European Arctic Stratospheric 
Ozone Experiment (EASOE) campaign. The measuring programme 
and time schedule of the measuring mission are attuned to the for- 
mation of the stratospheric polar whirl in winter, the complex 
physico-chemical processes taking place there if temperatures are 
sufficiently low, and the photochemical reactions taking place in the 
polar spring that follows. The data from airplane measurements are 
compounded with the results of balloon measurements and 
ground-level observations. (orig/KW). 
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34541 (ETDE-mf-93702235) Measures to cut down cad- 
mium emission into the environment. Boehm, E.; Schaefers, K. 
Fraunhofer-institut fuer Systemtechnik und Innovationsforschung 
(ISI), Karlsruhe (Germany). 12 Sep 1990 55p. (in German). Order 
Number DE93702235. Source: OSTI; NTIS (US Sales Only). 

On the basis of reports by the Committee of the Federal Govern- 
ment and Laender on environmental chemicals and the Federal 
Environmental Agency, this publication sums up knowledge on 
cadmium emissions into different environmental media, describes 
the specific use of cadmium in the most important sectors, as- 
sesses the chances of substitution in the most important spheres 
of use and derives from this essential measures for cutting down 
cadmium emission into the environment. (BBR). 


34542 (ETDE-mf-93702308) Analyses of tropical anomalies 
simulated by an AGCM. Max-Planck-institut fuer Meteorologie. 
Report. Latif, M. (Max-Planck-institut fuer Meteorologie, Hamburg 
(Germany)); Biercamp, J.; Storch, H. von; McPhaden, M.; Kirk, E. 
Max-Planck-institut fuer Meteorologie, Hamburg (Germany). Apr 
1989 41p. Order Number DE93702308. Source: OSTI; NTIS (US 
Sales Only). 

The ECMWF-T21 atmospheric GCM was forced with observed 
near-global SST from January 1970 to December 1985. Its 
response over the Pacific Ocean is compared with various obser- 
vations: Tahiti and Darwin station sea level pressure, equatorial 
buoy and COADS surface wind observations, FSU wind stress 
analyses and NMC analyses of 850 mb zonal wind and of outgoing 
longwave radiation. The time dependent SST clearly induces a 
Southern Oscillation in the model run which is apparent in the time 
series of all considered variables. The phase of the AGCM South- 
ern Oscillation is as observed but its low frequency variance is too 
weak and is mainly confined to the Western Pacific. The model is 
successful in reproducing the warm events of 1972/73 and 1982/83 
and the cold event 1970/71, but it shows only weak indications of 
the cold events 1973/74 and 1975/76 and the warm event 1976/77. 
Because of the GCM’s use as the atmospheric component in a 
coupled TOGA model the response of an equatorial oceanic primi- 
tive equation model to both, the modeled and observed wind stress 
is examined. (orig /KW). 


34543. (ETDE-mf-93702544) Wind-induced interannual vari- 
ability in the warm water sphere, 1981 to 1987. Pt. 2. 
Fluctuations in the carbon cycle. Max-Planck-institut fuer Meteo- 
rologie. Examensarbeit. Winguth, A.M.E. Max-Planck-institut fuer 
Meteorologie, Hamburg (Germany); Hamburg Univ. (Germany). 
Fachbereich 15 - Geowissenschaften. Mar 1992 159p. (in German). 
Order Number DE93702544. Source: OSTI; NTIS (US Sales Only). 
The first two chapters of the report discuss the geochmical car- 
bon cycle and the carbon chemistry. The next section presents a 
box model comprising four oceanic boxes and an atmospherical 
box. The box model helps to understand the main mechanisms 
cousing fluctuations in the carbon cycle; it is a valuable help in 
analysing the results of the nonlinear, three-dimensional oceanic 
carbon model. The box model is used for developing emission sce- 
narios and for carrying out studies on disturbances of oceanic 
upward currents. Oceanic upward currents in the tropics calculated 
from the ECMWF wind data for 1981-1987 are used for simulating 
carbon cycle variations resulting from circulation. To get a more 
realistic analysis of these problems, the interannual variations be- 
tween 1981 and 1987 are simulated using a carbon model coupled 
to a 3-dimensional, large scale geostrophic ocean circulation model 
(LSG). Finally, the SHMOCC findings are cross-correlated with the 
results of the box model and with the data calculated from obser- 
vations (Keeling at al. 1989). Simulation of the ENSO phenomenon 
with a three-dimensional carbon model gives a better understand- 
ing of natural climatic variability and is also an important test of the 
SHMOCC for predictions of future climate changes. (orig/KW). 


34544 (EUR-13473) Nitrous oxide emissions: modifica- 
tions as a consequence of current trends in industrial fossil 
fuel combustion and in land use. Soete, G. de (institut Francais 
du Petrole (IFP), 92 - Rueil-Malimaison (France)); Sharp, B. Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1991. 248p. Contracts 3728-89-06-ED ISP GB;3729-89-06-ED ISP 
F. Source: OSTI; NTIS (US Sales Only); INIS. 





Estimations of nitrous oxide emissions from fossil fuel combus- 
tion, made before June 1988, appear to be wrong, mainly for two 
reasons: On the one hand, due to the ignorance of the N2O arti- 
fact occurring in stored grab samples containing NO and SOz, the 
emission from stationary combustion facilities has been largely 
over-estimated. On the other hand, the nitrous oxide emission from 
automotive sources has been under-estimated and even consid- 
ered to be negligible, mainly because the appreciable increase of 
these emissions from gasoline engines, equipped with three-way 
catalysts (specially aged ones) have not been taken into account. 
A re-evaluation of the contribution of fossil fuel combustion into be 
total annual nitrous oxide emission is presented, based on a critical 
examination of the reliability of the hitherto available emission data. 
Based on reliable emission data, a new evaluation of global nitrous 
oxide emissions is proposed. Results are as follows: the global 
emission (in Mtons N2O as N/annum) from stationary fossil fuel 
combustion is approximately, for natural gas: 0.025, for fuel oil: 
0.089, for coal: 0.24 assuming all coal to be burnt in conventional 
combustors and 4.6 assuming all coal to be burnt in fluidized bed 
combustors; the global emission (in Mtons N2O as N/annum) from 
automotive sources: for diesel engines: 0.14, for gasoline engines: 
0.13 assuming none to be equipped with 3-way catalyst: and 0.25 
or 0.91 assuming all engines to be equipped with 3 way catalytic 
mufflers using respectively NEW catalysts: of AGED catalysts. The 
report also presents a brief but comprehensive overview of the 
actually available information on nitrous oxide formation and de- 
struction mechanisms. 


34545 (EUR-13684) Application of an electric charge injec- 
tor to flue gas conditioning in dust separators. Hennig, C. 


(Paderborn Univ. (Gesamthochschule) (Germany). Fachbereich 13 
- Chemie und Chemietechnik); Rennhack, R.; Jury, E.; Taillet, J. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1991. 87p. Contract EN3F-0073-C(BA). Source: OSTI; 
NTIS (US Sales Only); INIS. 

A new method for injecting electric charges into raw gas flows 
was used to precharge dust in various types of dust separators. 


The precharging unit consists of a small supersonic nozzie, with an 
orifice 3 mm in diameter, at the end of a pipe fed with compressed 
air. Inside an axial ionizing high-voltage needie produces a corona 
discharge between its point and the nozzle. The ch: iers are 
ejected into the raw gas flow by the drag force of the jet. The dust 
particles acquire an electric charge when crossing the ionic space 
charge formed when the jet mixes with the raw gas. The improve- 
ment obtained to various types of dust separators was first studied 
in the laboratory. A significant increase in collection efficiency was 
obtained in a polarized granular bed filter, with the raw gas at tem- 
peratures up to approximately 300 deg C. The improvements 
obtained in a conventional electrostatic precipitator and in two types 
of scrubbers could easily have been attained, at lower cost, by in- 
creasing the high-voltage and the liquid-to-air ratio, respectively. 
The most interesting result was obtained in a fabric filter, where the 
pressure drop for a given dust loading on the fabric was drastically 
reduced by precharging. An industrial scale test was then per- 
formed with a fabric filter rated for 2,400 m® of raw gas per hour. 
The maximum pressure drop across the filter was kept constant. A 
precharging current as low as 10uA was sufficient to decrease the 
cleaning frequency by 30%, or increase the air-to-cloth ratio by 10 
to 30%. This result can open the way for a practical method of re- 
ducing capital investment in facilities using bag filters. 


34546 (EUR-—13854) Forecast of emissions from road traf- 
fic In the European Communities. Samaras, Z.C. (Thessaloniki 
Univ. (Greece)); Zierock, K.H. Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1992. 286p. Contracts 
B6611-61-89;B6611-62-89. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This report presents the results of a study carried out for the 
Commission of the European Communities (DG XI), with regard to 
the expected evolution of traffic produced emissions in the atmos- 
phere of the European Community, in order to better assess and 
analyze further necessary steps to be taken towards a differenti- 
ated market behaviour and use of the automobile. The projection 
calculations have been carried out with a computer programme 
(called FOREMOVE), also developed within this study. Based on 
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detailed statistical data for each member-state, the programme 
takes into account all major parameters of the dynamic system in 
question, such as character of vehicle park, vehicle usage, inspec- 
tion and maintenance situation, status in the implementation of 
new emission standards, incentive programmes etc. In order to 
better assess the expected advantages and/or disadvantages of 
different possible evolutions, different scenarios were developed. 
These include a baseline (zero - base) approach, accelerated best 
technology implementation schemes and car use intervention sce- 
narios. The results, comparatively displayed for the different 
scenarios, show that the introduction of the best available technol- 
ogy for on-board emission control is able to substantially decrease 
road traffic emissions, especially when coupled to improvements in 
fuel properties. Moreover, the positive impacts of vehicle usage 
(implemented either through administrative restrictions or as posi- 
tive incentives) are also proved to be of importance. 


34547 (GKSS—91/E/48) ARGOS, a mobile 

remote sensing system for gaseous pollutants. Weitkamp, C. 
(GKSS, Geesthacht (Germany). Inst. fuer Physik); Bisling, P.; 
Glauer, J.; Goers, U.B.; Koehler, S.; Lahmann, W.; Michaelis, W.; 
Buschner, R.; Kolm, M.; Birkmayer, W. GKSS-Forschungszentrum 
Geesthacht GmbH, Geesthacht-Tesperhude (Germany). 1991. 8p. 
(in German). (CONF-9106231-3: Lasers ‘91, Munich (Germany), 
10-14 Jun 1991). Order Number DE93702310. Source: OSTI; 
NTIS (US Sales Only). 

ARGOS is a mobile system for the remote measurement of the 
most abundant gaseous pollutants sulfur dioxide, nitrogen dioxide, 
and ozone. The technique utilized is differential absorption and 
scattering lidar with two tunable dye lasers operated around 300, 
450 and 280 nm for the three gases of interest. Special emphasis 
was laid on ease of operation and full computer control of mea- 
surements of immissions, of the emission of a remote source, and 
of pollutant transport phenomena. (orig.) With 3 figs., 1 tab. 


34548 (INIS-JP—005, pp. 53-56) Use of radon-222 as a 
tracer In the of atm diffusion. Ikebe, Y. (Nagoya 
Univ. (Japan)); Yamada, H.; Nishimura, T.; Kojima, S.; Shimo, M.; 
Yamanishi, H.; Tojyo, K.; lida, T.; Chino, M. Japan Atomic Energy 
Research Inst., Tokyo (Japan). 1991. 462p. (CONF-910359-: 3. in- 
ternational symposium on advanced nuclear energy research: 
global, environment and nuclear energy, Mito (Japan), 13-15 Mar 
1991). In Proceedings of the third international symposium on ad- 
vanced nuclear energy research: Global environment and nuclear 
energy. Order Number DE92514989. Source: OSTI; NTIS; INIS. 

Rn is one of the most useful tracer for studying the atmo- 
spheric diffusion. In this report, first we report analytical treatments 
about temporal variation of Rn concentration in the atmosphere to 
clarify origin and transport of Rn. Secondly we report the numerical 
simulation of the behavior of Rn. The results is compared with the 
observed Rn concentration for confirming the validity of the simula- 
tion. Based on the results of numerical analysis of a diffusion 
equation, we assumed that Rn concentration measured at Nagoya 
can be divided into the following two components: (I) Rn atom 
originated near from the measuring site, which is denoted by ‘diur- 
nal variation component’. For this, it was shown that the measured 
temporal variation can be explained by using ordinary non-steady 
state one dimensional diffusion equation. (Il) Rn atoms originated 
far from the measuring site (including Chinese Continent), which is 
denoted by ‘background component’. For this component, we 
propose a one layer transport model using air mass trajectory tech- 
nique. By this model we can explain well the temporal variation of 
back-ground component and seasonal variation of Rn at Nagoya. 
A numerical simulation of the temporal variation of Rn was carried 
out for meso-regional scale (200kmx200kmx1ikm). The results was 
compared with the continuous measurements of Rn concentration 
at Nagoya, and fairly good agreements was obtained. We have 
obtained horizontal distributions of Rn around Nagoya 
(150kmx150km) for each season by using a passive method. The 
linear relationship between Rn concentration and measured Rn ex- 
halation rate supports the transport model mentioned above and 
gives us other interesting informations. (author). 


34549 (INIS-UP—005, pp. 63-67) Natlon-wide survey of In- 
door radon concentration In Japan. Kobayashi, S. (National Inst. 
of Radiological Sciences, Chiba (Japan)); Fujimoto, K.; Iwasaki, T. 


ERA Vol. 17, No. 12 321 





54 ENVIRONMENTAL SCIENCES 
5401 Environmental Sciences, Atmospheric 


Japan Atomic Energy Research Inst., Tokyo (Japan). 1991. 462p. 
(CONF-910359-—: 3. international symposium on advanced nuclear 
energy research: global, environment and nuclear energy, Mito 
(Japan), 13-15 Mar 1991). In Proceedings of the third international 
symposium on advanced nuclear energy research: Global environ- 
ment and nuclear energy. Order Number DE92514989. Source: 
OSTI; NTIS; INIS. 

Published in summary form only. RADON/buildings; RADON; 
BUILDINGS; QUANTITY RATIO; JAPAN; RADIATION MONITOR- 
ING; RADIATION DOSES; NATURAL RADIOACTIVITY; ALPHA 
DOSIMETRY; CALIBRATION; STATISTICAL DATA; SPATIAL 
DOSE DISTRIBUTIONS 


34550 (INIS-mf-13345, pp. 29) Measurements of Rn-220 In 
air using a flow-through Lucas cell and multiple time analysis 
of recorded pulse events. Falk, R. (Swedish Radiation Protection 
Institute (Sweden)); Moere, H.; Nyblom, L. Commission of the Eu- 
ropean Communities, Brussels (Belgium); USDOE Office of Energy 
Research, Washington, DC (United States). Office of Health and 
Environmental Research; International Atomic Energy Agency, 
Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Allgemeine Bi- 
ologie, Biochemie und Biophysik. 1991. 222p. (CONF-910905-—: 5. 
international symposium on the natural radiation environment, 
Salzburg (Austria), 22-28 Sep 1991). In Fifth international sympo- 
sium on the natural radiation environment (NRE - V). Book of 
abstracts. Order Number DE93601410. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. AlR/radon 220; AIR; ALPHA DETECTION; 
COINCIDENCE METHODS; ISOTOPE RATIO; MEASURING 
METHODS; POLONIUM 216 


34551 (INIS-mf—13345, pp. 50) Atmospheric radon and redi- 
ation measurements around a low grade uranium mining and 
milling facility. Khan, A.H. (Bhabha Atomic Research Centre, 
Bombay (india). Health Physics Div.); Srivastava, G.K.; Bhat, |.S. 
Commission of the European Communities, Brussels (Belgium); 
USDOE Office of Energy Research, Washington, DC (United 
States). Office of Health and Environmental Research; International 


Atomic Energy Agency, Vienna (Austria); Salzburg Univ. (Austria). 
Inst. fuer Allgemeine Biologie, Biochemie und Biophysik. 1991. 


222p. (CONF-910905-—: 5. international s' jum on the natural 
radiation environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
international symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. FEED MATERIALS PLANTS/environment; RADON 
222/radioecological concentration; URANIUM MINES/environment; 
AIR; BUILDINGS; HUMAN POPULATIONS; ENVIRONMENT; RA- 
DIATION DOSES; URANIUM; WATER 


34552 (INIS-mf-13345, pp. 100) Effect of rain Interval on 
wet deposition of radon daughters. Fujitaka, K. (National Inst. of 
Radiological Sciences (Japan)); Abe, S. Commission of the Euro- 
pean Communities, Brussels (Belgium); USDOE Office of Energy 
Research, Washington, DC (United States). Office of Health and 
Environmental Research; International Atomic Energy Agency, 
Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Allgemeine Bi- 
ologie, Biochemie und Biophysik. 1991. 222p. (CONF-910905—: 5. 
international symposium on the natural radiation environment, 
Salzburg (Austria), 22-28 Sep 1991). In Fifth international sympo- 
sium on the natural radiation environment (NRE - V). Book of 
abstracts. Order Number DE93601410. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. GAMMA  RADIATION/correlations; §RAIN/ 
correlations; ATMOSPHERES; CORRELATIONS; RADON 222; 
RAIN 


34553 (INIS-mf-13345, pp. 105) Thoron gas concentration 
and aerosol size characteristics of thoron decay products. 
Reineking, A. (Goettingen Univ. (Germany). lsotopeniaboratorium 
fuer Biologische und Medizinische Forschung); Butterweck, G.; 
Kesten, J.; Porstendoerfer, J. Commission of the European Com- 
munities, Brussels (Belgium); USDOE Office of Energy Research, 
Washington, DC (United States). Office of Health and Environmen- 
tal Research; International Atomic Energy Agency, Vienna 
(Austria); Salzburg Univ. (Austria). Inst. fuer Allgemeine Biologie, 
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Biochemie und Biophysik. 1991. 222p. (CONF-910905-: 5. interna- 
tional symposium on the natural radiation environment, Salzburg 
(Austria), 22-28 Sep 1991). In Fifth international symposium on the 
natural radiation environment (NRE - V). Book of abstracts. Order 
Number DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. EARTH ATMOSPHERE/bismuth 212; EARTH AT- 
MOSPHERE/lead 212; EARTH ATMOSPHERE/radon 220; 
HOUSES/bismuth 212; HOUSES/lead 212; HOUSES/radon 220; 
AEROSOLS; DISTRIBUTION; HOUSES; SIZE 


34554 (INIS-mf-13345, pp. 115) The Investigation of spe- 
cific radioactivity of short-lived radon daughters in rainfall 
with surface synoptic weather chart. Katsuhiro Yoshioka (Shi- 
mane Prefectural Inst. of Public Health and Environmental Science 
(Japan)). Commission of the European Communities, Brussels 
(Belgium); USDOE Office of Energy Research, Washington, DC 
(United States). Office of Health and Environmental Research; In- 
ternational Atomic Energy Agency, Vienna (Austria); Salzburg Univ. 
(Austria). Inst. fuer Allgemeine Biologie, Biochemie und Biophysik. 
1991. 222p. (CONF-910905-—: 5. international symposium on the 
natural radiation environment, Salzburg (Austria), 22-28 Sep 1991). 
In Fifth international symposium on the natural radiation environ- 
ment (NRE - V). Book of abstracts. Order Number DE93601410. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. RAIN WATER/radon 222; DAUGHTER PROD- 
UCTS; SEASONAL VARIATIONS 


34555 (INIS-mf—13345, pp. 116) Radon and its daughters in 
the atmosphere over the equatorial Pacific Ocean. Sadamu 
Mochizuki (Muroran Inst. of Tech., Hokkaido (Japan)); Tatsuo Tanjji; 
Michio Okino. Commission of the European Communities, Brussels 
(Belgium); USDOE Office of Energy Research, Washington, DC 
(United States). Office of Health and Environmental Research; In- 
ternational Atomic Energy Agency, Vienna (Austria); Salzburg Univ. 
(Austria). Inst. fuer Aligemeine Biologie, Biochemie und Biophysik. 
1991. 222p. (CONF-910905-—: 5. international symposium on the 
natural radiation environment, Salzburg (Austria), 22-28 Sep 1991). 
In Fifth international symposium on the natural radiation environ- 
ment (NRE - V). Book of abstracts. Order Number DE93601410. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. EARTH ATMOSPHERE/pacific ocean; 
AEROSOLS; DAUGHTER PRODUCTS; RADON 222 


34556 = (INIS-mf-13345, pp. 117) Varlation of 22Rn concen- 
tration in outdoor air due to variation of atm boundary 
layer. Toshio Kataoka (Okayama Prefectural Inst. for Environmental 
Science and Public Health (Japan)); Eiji Yunoki; Kenshuh Michi- 
hiro; Hirokazu Sugiyama; Mitsuo Shimizu; Tadashige Mori; Osamu 
Tsukamoto; Ken Sahashi. Commission of the European Communi- 
ties, Brussels (Belgium); USDOE Office of Energy Research, 
Washington, DC (United States). Office of Health and Environmen- 
tal Research; International Atomic Energy Agency, Vienna 
(Austria); Salzburg Univ. (Austria). Inst. fuer Allgemeine Biologie, 
Biochemie und Biophysik. 1991. 222p. (CONF-910905-: 5. interna- 
tional symposium on the natural radiation environment, Salzburg 
(Austria), 22-28 Sep 1991). In Fifth international symposium on the 
natural radiation environment (NRE - V). Book of abstracts. Order 
Number DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. EARTH ATMOSPHERE/radon 222; BOUNDARY 
LAYERS; DIFFUSION; SPATIAL DISTRIBUTION 


34557 (INIS-mf—13345, pp. 118) Analysis of temporal varia- 
tion and horizontal distribution of 722Rn in the atmosphere. 
Ikebe, Y. (Nagoya Univ. (Japan)); Nishimura, T.; Kojima, S.; 
Shimo, M.; Tojyo, K.; Yamanishi, H.; lida, T.; Yamada, H.; 
Sakashita, T.; Chino, M. Commission of the European Communi- 
ties, Brussels (Belgium); USDOE Office of Energy Research, 
Washington, DC (United States). Office of Health and Environmen-. 
tal Research; International Atomic Energy Agency, Vienna 
(Austria); Salzburg Univ. (Austria). Inst. fuer Allgemeine Biologie, 
Biochemie und Biophysik. 1991. 222p. (CONF-910905-—: 5. interna- 
tional symposium on the natural radiation environment, Salzburg 
(Austria), 22-28 Sep 1991). In Fifth international symposium on the 
natural radiation environment (NRE - V). Book of abstracts. Order 
Number DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 





Abstract only. EARTH ATMOSPHERE/radon 222; GEOLOGY; 
MATHEMATICAL MODELS; SEASONAL VARIATIONS; SPATIAL 
DISTRIBUTION 


34558 (INIS-mf-13345, pp. 121) Numerical modelling of 
radon and thoron diffusion in atmosphere. Cuculeanu, V. (inst. 
of Meteorology and Hydrology, Sos. Bucuresti-Ploiesti no. 97, 
Bucharest (Romania)). Commission of the European Communities, 
Brussels (Belgium); USDOE Office of Energy Research, Washing- 
ton, DC (United States). Office of Health and Environmental 
Research; International Atomic Energy Agency, Vienna (Austria); 
Salzburg Univ. (Austria). Inst. fuer Allgemeine Biologie, Biochemie 
und Biophysik. 1991. 222p. (CONF-910905-—: 5. international sym- 
posium on the natural radiation environment, Salzburg (Austria), 
22-28 Sep 1991). In Fifth international symposium on the natural 
radiation environment (NRE - V). Book of abstracts. Order Num- 
ber DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 
Abstract only. EARTH ATMOSPHERE/radon 220; EARTH AT- 
MOSPHERE/radon 222; ANALYTICAL SOLUTION; DIFFUSION; 
EQUATIONS; MATHEMATICAL MODELS; METEOROLOGY 


34559 (INIS-mf-13345, pp. 141) Radioactivity of radon and 
thoron daughters on Romania's territory. Cuculeanu, V. (inst. of 
Meteorology and Hydrology, Sos. Bucuresti-Ploiesti no 97, 
Bucharest (Romania)); Sonoc, S.; Georgescu, M. Commission of 
the European Communities, Brussels (Belgium); USDOE Office of 
Energy Research, Washington, DC (United States). Office of 
Health and Environmental Research; International Atomic Energy 
Agency, Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Alige- 
meine Biologie, Biochemie und Biophysik. 1991. 222p. 
(CONF-910905—: 5. international symposium on the natural radia- 
tion environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
international symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. ENVIRONMENT/radon 220; ENVIRONMENT/ 
radon 222; DAUGHTER PRODUCTS; ENVIRONMENT; GEO- 
GRAPHICAL VARIATIONS; METEOROLOGY; ROMANIA; 
SEASONAL VARIATIONS 
34560 (INIS-mf-13345, pp. 149) A cross-Canada outdoor 
radon survey. Grasty, R.L. (Geological Survey of Canada 
(Canada)). Commission of the European Communities, Brussels 
(Belgium); USDOE Office of Energy Research, Washington, DC 
(United States). Office of Health and Environmental Research; In- 
ternational Atomic Energy Agency, Vienna (Austria); Salzburg Univ. 
(Austria). Inst. fuer Allgemeine Biologie, Biochemie und Biophysik. 
1991. 222p. (CONF-910905—: 5. international symposium on the 
natural radiation environment, Salzburg (Austria), 22-28 Sep 1991). 
In Fifth international symposium on the natural radiation environ- 
ment (NRE - V). Book of abstracts. Order Number DE93601410. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. EARTH ATMOSPHERE/radon 222; HOUSES/ 
radon 222; HOUSES 


34561 (INIS-mf-13345, pp. 152) Identification and localiza- 
tlon of radon sources in houses with extreme high radon 
concentrations. Thomas, J. (inst. of Hygiene and Epidemiology, 
Praha (Czechoslovakia)); Moucka, L. Commission of the European 
Communities, Brussels (Belgium); USDOE Office of Energy Re- 
search, Washington, DC (United States). Office of Health and 
Environmental Research; International Atomic Energy Agency, 
Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Allgemeine Bi- 
ologie, Biochemie und Biophysik. 1991. 222p. (CONF-910905-: 5. 
international symposium on the natural radiation environment, 
Salzburg (Austria), 22-28 Sep 1991). In Fifth international 
sium on the natural radiation environment (NRE - V). Book of 
abstracts. Order Number DE93601410. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. HOUSES/radiation monitoring; RADON 222; URA- 
NIUM MINES/radiation monitoring; HOUSES; WASTES; INDOOR 
AIR POLLUTION 


34562 


(INIS-mf-13345, pp. 211) Environmental impact of 
the ‘Zirovski Vrh’ uranium mine on the enhancement of out- 
door radon concentrations. Krizman, M. (‘Jozef Stefan’ inst., 
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Univ. of Ljubljana, Slovenia (Yugosiavia)); Stegnar, P. Commission 
of the European Communities, Brussels (Belgium); USDOE Office 
of Energy Research, Washington, DC (United States). Office of 
Health and Environmental Research; International Atomic Energy 
Agency, Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Alige- 
meine Biologie, Biochemie und Biophysik. 1991. 222p. 
(CONF-910905-—: 5. international symposium on the natural radia- 
tion environment, Salzburg (Austria), 22-28 Sep 1991). in Fifth 
intemational symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. RADON 222/radioecological concentration; URA- 
NIUM MINES/environmental impacts; SPATIAL DISTRIBUTION 


34563 (INIS-mf-13345, pp. 212) The evaluation of long term 
radon expansion from large sources using passive integrating 
radon monitors. Urban, M. (Kernforschungszentrum Karlsruhe 
GmbH (Germany). Hauptabteilung Sicherheit); Schmitz, J. Com- 
mission of the European Communities, Brussels (Belgium); 
USDOE Office of Energy Research, Washington, DC (United 
States). Office of Health and Environmental Research; International 
Atomic Energy Agency, Vienna (Austria); Salzburg Univ. (Austria). 
Inst. fuer Aligemeine Biologie, Biochemie und Biophysik. 1991. 
222p. (CONF-910905-—: 5. international sy im on the natural 
radiation environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
international symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. RADON 222/radiation monitoring; DAUGHTER 
PRODUCTS; INDUSTRIAL WASTES; MEASURING METHODS; 
RADIONUCLIDE MIGRATION; URANIUM 


34564 (JSR-91-315) Global change and the dark of the 
moon: Final Flatte, S.; Koonin, S.; MacDonald, G. Mitre 
Corp., McLean, VA (United States). Jason Program Office. Jun 
1992. 54p. by USDOE, Washington, DC (United 
States). DOE Contract AI05-90ER30174. Order Number 
DE92040829. Source: OSTI; NTIS; INIS; GPO Dep. 

We have considered the possibility of using earthshine to mea- 
sure the reflectance tties of the earth (albedo and phase 
function). Measurements of earthshine carried out by Danjon in 
1926-33 show that even then the average albedo could be deter- 
mined with a precision of +0.01 and that both synoptic and 
seasonal variations could be observed clearly. We show that, after 
correction for wavelength dependence and the opposition effect in 
the lunar reflectance jes, Danjon’s visual albedo of 0.40 can 
be reconciled with the ERBE satellite Bond albedo of 0.30. We rec- 
ommend a modern earthshine monitoring program (advantages 
include global integration, continuous coverage, ground basing, 
aktuell en & eauglianans te puaanh ont qhenne satellite 
measurements. 


34565 (KCP-613-4964) Technology Transfer Program: 
Cleaning processes. Harding, W.B.; Smith, H.M.; Bohnert, G.W. 
Allied-Signal Aerospace Co., Kansas City, MO (United States). 
Kansas City Div. Aug 1992. 77p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00613. 
(CONF-9206261-—1: Environmentally conscious manufacturing 
workshop, Overland Park, KS (United States), 10 Jun 1992). Order 
Number DE92019404. Source: OSTI; NTIS; GPO Dep. 

The papers presented in this document discusses options cur- 
rently in use at Allied-Signal Inc., Kansas City Division (KCD) for 
production cleaning processes that have traditionally used halo- 
genated solvents. These options comply with environmental and 
health requirements. 


34566 (KFK-4971) Sea-spray in the polluted atmosphere: 
Model investigations of the Interaction be- 
tween NO, and NaCi by surface- and gas-analytical methods. 
Winkler, T. Kernforschungszentrum Karlsruhe GmbH (Germany). 
Inst. fuer Radiochemie; Karlsruhe Univ. (T.H.) (Germany). Fakul- 
taet fuer Chemie. Dec 1991. 102p. (in German). Order Number 
DE93702479. Source: OSTI; NTIS (US Sales Only). 

In order to contribute to the exploration of chemical conversion 
of sea-spray with nitrogen oxides, taking place especially in NO,- 
polluted coastal regions, the heterogeneous interaction of NaCl 
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with NO2 and NO was studied, detecting the solid surface reac- 
tands with photoelectron spectroscopy (XPS) and the gaseous 
reactands with mass spectrometry (MS). (orig.BBR). 


34567 (KFK-5000, pp. 77-94) Mercury, the hazardous 
element. From specification over continuous emission moni- 
toring to process control. Braun, H. (Kernforschungszentrum 
Karisruhe GmbH, Lab. fuer lsotopentechnik (Germany)). Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Lab. fuer 
Isotopentechnik. Mar 1992. (in German). (CONF-9204198-: Sym- 
posium: 25 years of ‘LIT’, 5 years of TAMARA’, Karlsruhe 
(Germany), 7-8 Apr 1992). In Symposium: 25 years of ‘LIT’, 5 
years of TAMARA’. Research and development at the Karlsruhe 
Nuclear Research Center on municipal waste incineration. 149p. 
Order Number DES3702439. Source: OSTI; NTIS (US Sales Only). 

Ten years of works on the issue of mercury - the development 
from specification over continuous emission monitoring to process 
control - could merely be outlined. Essential work towards the 
current state of knowledge was done at the Karlsruhe Nuclear Re- 
search Center KfK and yielded decisive results. Discussion about 
the problem of dioxin has in part superseded the subject of mer- 
cury. In the future, it will be rather more in the foreground again. 
The need for continuous monitoring of all pollutant emissions, in- 
cluding mercury, from waste incinerators will provide new stimuli 
for enhancing further the mercury emission situation. (orig.). 


34568 (KFK-5000, pp. 95-109) Method for further cleaning 
of flue gas. Furrer, J. (Kernforschungszentrum Karlsruhe GmbH, 
Lab. fuer Aerosolphysik und Filtertechnik 2 (Germany)); Kreisz, S.; 
Stoehr, J.; Hunsinger, H. Kernforschungszentrum Karlsruhe GmbH 
(Germany). Lab. fuer lsotopentechnik. Mar 1992. (in German). 
(CONF-9204198-: Symposium: 25 years of ‘LIT’, 5 years of 
*TAMARA’, Karisruhe (Germany), 7-8 Apr 1992). In Symposium: 25 
years of ‘LIT’, 5 years of "TAMARA’. Research and development at 
the Karisruhe Nuclear Research Center on municipal waste inciner- 
ation. 149p. Order Number DES3702439. Source: OSTI; NTIS 
(US Sales Only). 

Multi-stage flue gas cleaning systems using furnace coke behind 
wet flue gas scrubbing can contribute essentially towards further 
cleaning of flue gas. A filter system which uses brown coal coke 
has high precipitation efficiency for inorganic and organic pollutants 
if the dust freight in the flue gas is low. In case of high dust 
freights, particle-borne pollutants break through the filter. If SO. 
and HCl are simultaneously presented in the flue gas, sulfuric acid 
formed on the coke by adsorption of SO, displaces hydrogen chlo- 
ride, practically pushing a high concentration of the latter in front of 
it. Thus, the limiting value laid down in the 17 th federal German 
ordinance for the protection against nuisances (BimSchV) may be 
exceeded. Where two separate adsorbers are used, coke freight 
can be optimized by independent exchange of coke. In this way, 
coke consumption is lowered. Coke permits to remove dioxins and 
furans almost completely from flue gas. So, a limiting value for 
dioxin of 0.1 ng TE/m® as laid down in the 17th BimSchV can be 
entirely observed, as results so far have demonstrated. Since flue 
gas behind activated coke filters practically contains no SO2, HCl 
and HF and only small amounts of heavy metals, it is comparable 
behind these coke beds with the flue gas of a natural-gas-fired 
boiler. The problem of reducing nitrogen oxide emissions can be 
solved by installing behind the coke bed an SCR system on the 
basis of non-flammable inorganic catalysts. (orig.). 


34569 (KFK-5000, pp. 110-123) The LIT concept for emis- 
sion monitoring. Merz, A. (Kernforschungszentrum Karlsruhe 
GmbH, Lab. fuer lsotopentechnik (Germany)); Vogg, H. Kern- 
forschungszentrum (Karlsruhe GmbH (Germany). Lab. fuer 
Isotopentechnik. Mar 1992. (In German). (CONF-9204198-: Sym- 
posium: 25 years of 'LIT’, 5 years of ‘TAMARA’, Karlsruhe 
(Germany), 7-8 Apr 1992). In Symposium: 25 years of ‘LIT’, 5 
years of TAMARA’. Research and development at the Karlsruhe 
Nuclear Research Center on municipal waste incineration. 149p. 
Order Number DE93702439. Source: OSTI; NTIS (US Sales Only). 

Emission monitoring as practised according to the concept of the 
LIT goes much further than the current legal requirements for indi- 
vidual measurements. But the added expenditure for constant, 
largely automated sampling, record-keeping and supply of analyti- 
cal materials will prove a confidence - fostering measure on the 


324 ERA Vol. 17, No. 12 


way to enhanced acceptance of waste incineration plants. Doubts 
frequently voiced in connection with individual measurements as to 
the credibility of emission data especially for particularly ecotoxic 
pollutants should thus be broached. In the public discussion of 
waste incineration, plant operators will increasingly assume the role 
of partners. The examples for emission monitoring of particie-borne 
metals and those of their species that can pass filters, as well as 
of dioxins and furans, demonstrate the universal applicability of the 
LIT system (LPS) for permanent monitoring of relevant pollutants. 
The data material presented not only deals with emissions but pro- 
vides important hints for plant operation as well. (orig.). 


34570 (KFK-5017) Depth resolved analysis of salts. Ficht- 
ner, M. Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. 
fuer Radiochemie; Karlsruhe Univ. (T.H.) (Germany). Fakultaet fuer 
Chemie. Apr 1992. 90p. (In German). Order Number DE93702620. 
Source: OSTI; NTIS (US Sales Only). 

For the assessment of reactivity and toxicity of salt containing 
aerosol particles an analysis is required, that is able to recognize 
compounds even in a mixture with other species. Moreover, the 
depth distribution of compounds within the particles is of special 
importance because it characterizes type and extend of 
heterogeneous interactions in the atmosphere. Therefore, 
the surface-analytical methods SIMS (Secondary-lon-Mass- 
Spectrometry) and XPS (X-ray-Photoelectron-Spectroscopy) in 
combination with an eroding beam of noble gas ions were used for 
to achieve a depth resolved chemical analysis. As will be shown, 
compound specification can be done best by SIMS. The bombard- 
ment of a solid surface leads to the emission of molecular 
secondary ions containing the whole stoichiometric unit of the com- 
pound. Although sputtering causes inevitable damage to the 
surface and results in a considerable change in the surface com- 
position of nitrates and sulfates bombardment conditions were 
found which allow compound recognition based on molecular sec- 
ondary ions containing the whole stoichiometric unit of the salts. 
Variation of the sputter parameters like mass and energy of projec- 
tile, current density, ion dose and target temperature showed that 
the surface damage is reduced when heavy, low energetic projec- 
tiles (e.g. Xe*, 1 keV) are used. Hence, compound specification 
even of alkalinitrates and -nitrites is possible with a detection limit 
of ~ 1%. The sputter yield of NaNO,z-powder was determined to 
be 4.5 atoms/projectile for these conditions. (orig/EF). 


34571 (LA-UR-92-2064) Regionalscale circulations in 
mountainous terrain: An observational and numerical case 
study. Bossert, J.E. Los Alamos National Lab., NM (United 
States). [1992]. 6p. Sponsored by USDOE, Washington, DC 
(United States); Department of Defense, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9209173-2: 22. 
International conference on alpine meteorology, Toulouse (France), 
7-11 Sep 1992). Order Number DE92017446. Source: OSTI; NTIS; 
GPO Dep. 

Recent observations; have shown that terrain-induced flows can 
be found at length scales well beyond those typically associated 
with simple slope flows and mountain-valley winds. Special 
surface-based observing networks along the Front Range of the 
Rocky Mountains in Colorado have allowed researchers to 
diagnose the diurnal nature of a summertime mountain-plains cir- 
culation. In the vertical plane, this thermally-forced circulation forms 
a pressure-density solenoid. Evidence of a flow regime above the 
mountain-valley circulations has also been discovered over the ex- 
tremely complex terrain of the western slope of the Colorado 
Rocky Mountains. The thermally driven, diurnally varying nature of 
this western slope circulation has recently been described in sev- 
eral papers. In this paper, we investigate thermally-induced meso-6 
to meso-a scale wind systems across the Colorado Rocky Moun- 
tain barrier. The purpose of the study is to analyze the structure of 
regional-scale circulations in complex terrain and the primary mech- 
anisms forcing their diurnal evolution over these larger scales. 


34572 (LA-UR-92-2065) Drainage flows: A mouniain-plains 
Interface numerical case study. Poulos, G.S.; Bossert, J.E. Los 
Alamos National Lab., NM (United States). [1992]. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9209173—1: 22. International conference on 





alpine meteorology, Toulouse (France), 7-11 Sep 1992). Order 
Number DE92017445. Source: OSTI; NTIS; GPO Dep. 

In January/February, 1991 an intensive set of measurements 
was taken around Rocky Flats near Denver, CO, USA under the 
auspices of the Atmospheric Studies in Complex Terrain (ASCOT) 
program. This region of the country is known as the Front Range, 
and is characterized by a transition from the relatively flat terrain of 
the Great Plains to the highly varied terrain of the Rocky Moun- 
tains. The mountains are oriented north-south and rise from 1800m 
above mean sea level (MSL) to 3600m MSL at the Continental Di- 
vide. Numerous east-west oriented valleys begin in the mountains 
and end at the plains interface. This terrain makes the Front ae 
a challenging region to model. One of the more important flows 
created by this severe terrain are the ae drainage flows 
found during stagnant, wintertime conditions. These flows can in- 
teract with larger-scale mountain and synoptic winds. One goal of 
the ASCOT 1991 program was to gain insight into multi-scale me- 
teorological interaction by observing wintertime drainage conditions 
at the mountain-valley-plains interface. ASCOT data included sur- 
face and upper air measurements on approximately a 50km? scale. 
Simultaneously, an SF¢ tracer release study was being conducted 
around Rocky Flats, a nuclear materials production facility. Detailed 
surface concentration measurements were completed for the SF, 
plume. This combination of meteorological and tracer concentration 
data provided a unique data set for comparisons of mesoscale and 
dispersion modeling results with observations and for evaluating 
our capability to predict pollutant transport. Our approach is to use 
the Regional Atmospheric Modeling System (RAMS) mesoscale 
model to simulate ai conditions and the Lagrangian Par- 
ticle Dispersion Model (LPDM) to model the dispersion of the SF¢.. 


34573 (LBL-31588) Modeling and sensitivity analysis 
study of the reduction of NO, by HNCO. Brown, N.J.; Garay, J. 
Lawrence Berkeley Lab., CA (United States). May 1992. 63p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. Order Number DE93001522. Source: 
OSTI; NTIS; GPO " 

Report to California Institute of Energy Efficiency. 

A chemical mechanism for the reduction of NO, by HNCO has 
been constructed to allow for the modeling of NO, in exhausts typi- 
cal of natural gas combustion (RAPRENOx process). The reduction 

was modeled assuming plug flow, and either isothermal combus- 
don or constant pressure adiabatic combustion. Variables were 
initial concentrations of NO, NO2z, CO, CHy, H2, and HNCO as well 
as initial temperatures. Exhaust residence time was nominally 1 s. 
Reduction was not achieved for prototypical “natural gas exhaust” 
for a reasonable residence time. Radical generation is crucial for 
reduction. H2 addition enhanced ignition and reduction. The final 
combustion temperature determines where NO, reduction ceases 
and NO, production increases. Reduction increases with HNCO, 
and breakthrough of NHs and HNCO increses as well. N2O pro- 
duction is due to NCO + NO, but the reduction of NO also occurs 
through reactions associated with the Thermal De-NOx chemistry. 
NHg production and reactions are important to the reduction of NO. 
Sensitivity analysis under easy ignition conditions indicated that the 
same reactions involving nitrogen species, NH2 and NNH, impor- 
tant in De-NOx, are important when HNCO is used to reduce NO,. 
A real combustion exhaust would contain radicals, but it would be 
neither isothermal nor adiabatic, and heat release and loss would 
accompany the reduction . Three-body recombination reac- 
tions are important and need further study.(DLC) 


34574 
forests: Case from seven countries: Vol 
ume 1, Summary: Draft. Makundi, W.; Sathaye, J. (eds.); Cerutti, 
O.M. Lawrence Berkeley Lab., CA (United States); Environmental 
Protection ncy, Washington, DC (United States). Climate 
Change Div. Aug 1992. 42p. Sponsored by Environmental Protec- 
tion Agency, Washington, DC (United States). DOE Contract 
AC03-76SF00098. Order Number DE93001532. Source: OSTI; 
NTIS; GPO Dep. 

Forests are a major source of carbon dioxide emissions in devel- 
oping countries, in most cases far exceeding the emissions from 
the energy sector. To date, however, efforts at quantifyi 


ing forestry 
emissions have produced a wide range of results. In order to assist 


(LBL-32119) Carbon emissions and sequestration in 
studies 
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policymakers in developing measures to reduce emissions’ levels 
and to increase carbon sequestration, the Tropical Forest Re- 
search Network (F-7) has undertaken this effort to improve the 
precision of emissions estimates and to identify possible response 
options in the forestry sector. This paper summarizes the results of 
one component of this work. The Tropical Forest Research 
Network (F-7) was established in 1990 as part of the Intergovern- 
mental Panel on Climate Change's (IPCC) activities in examining 
growing emissions of greenhouse gases and their potential impact 
on the global climate. Unlike past methods, this study relied on a 
network of participants from developing countries to prepare esti- 
mates of carbon emissions. The participating countries — Brazil, 
China, India, Indonesia, Malaysia, Mexico and Thailand — currently 
represent an estimated two-thirds of the annual deforestation of 
closed moist forests. This study gives an estimate of 837 million 
tonnes of carbon emissions from deforestation and ing in the 
F-7 countries in 1990. A proportional projection of these estimates 
to the tropical biome shows that the total carbon emissions are be- 
tween 1.1 and 1.7 billion tonnes of carbon, with a working average 

of 1.4 billion tonnes per year. This work also provides estimates of 
emissions and uptake from China, which past studies rarely have 
included. This summary will be followed by individual reports by 
each of the participating countries, which will include detailed eval- 


uations of possible response options. Estimates for Nigeria are 
also under preparation. 


34575 (LBL-32408, pp. 162-163) Photochemistry of materi 
als In the strat . Johnston, H.S. (Lawrence Berkeley Lab., 
CA (United States)). Lawrence Berkeley Lab., CA (United States). 
[1992]. DOE Contract AC03-76SF00098. (CONF-9206180- 
Summs.: 14. combustion research meeting, Tahoe City, CA (United 
States), 14-17 Jun 1992). In Fourteenth combustion research con- 
ference. 347p. Order Number DE92017086. Source: OSTI; NTIS. 
The principal investigator has studied the of strato- 
spheric sulfate aerosols and their possible role in activating 
chlorine chemistry in the global lower stratosphere and has pro- 
a new mechanism involving nitrosyl sulfuric acid, 
(ONO)(HO)SO2 or NOHSO,, in converting inactive HCI to photo- 
chemically active CINO. The thermodynamic and kinetic, necessary 
and sufficient conditions are worked out for the occurrence of this 
heterogeneous catalytic process. 


34576 «= (LBL-32758) Carbon emissions and sequestration in 
forests: Case studies from seven developing countries: Vol- 
gas emissions from deforestration in the 

Brazillian Amazon. Makundi, W. (Lawrence Berkeley Lab., CA 
(United States)); Sathaye, J. (eds.); Fearnside, P.M. Lawrence 
Berkeley Lab., CA (United States); Environmental Protection 
Agency, Washington, DC (United States). Climate Change Div. 
Aug 1992. 73p. Sponsored by Environmental Protection Agency, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
Order Number DE93001526. Source: OSTI; NTIS; INIS; GPO Dep. 
Deforestation in Brazilian Amazonia in 1990 was releasing 
approximately 281-282 X 10° metric tons (MT) of carbon on con- 
version to a landscape of agriculture, productive pasture, degraded 
pasture, secondary forest and regenerated forest in the proportions 
corresponding to the equilibrium condition implied by current land- 
use patterns. Emissions are expressed as “committed carbon,” or 
the carbon released over a period of years as the carbon stock in 
each hectare deforested approaches a new equilibrium in the 
landscape that replaces the original forest. To the extent that defor- 
estation rates have remained constant, current releases from the 
areas deforested in previous years will be equal to the future 
releases from the areas being cleared now. Considering the quanti- 
ties of carbon dioxide, carbon monoxide, methane, nitrous oxide, 
NO, and non-methane hydrocarbons released raises the impact by 
22-37%. The relative impact on the greenhouse effect of each gas 
is based on the Intergovernmental Panel on Climate Change 
(IPCC) calculations over a 20-year time period (including indirect 
effects). The six gases considered have a combined warm- 
ing impact equivalent to 343 to 386 million MT of C02-equivalent 
carbon, depending on assumptions regarding the release of 
methane and other gases from the various sources such as burn- 
ing and termites. These emissions represent 7-8 times the 50 
million MT annual carbon release from Brazil's use of fossil fuels, 
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but bring little benefit to the country. Stopping deforestation in 
Brazil would prevent as much greenhouse emission as tripling the 
fuel efficiency of all the automobiles in the world. The relatively 
cheap measures needed to contain deforestation, together with the 
many complementary benefits of doing so, make this the first prior- 
ity for funds intended to slow global warming. 


34577 (MIM-FB-90-S1) Chemical reactions in condensing 
atmosphere. Final report. Diugi, R.; Forkel, R.; Seidl, W. 
Muenchen Univ. (Germany). Meteorologisches Inst.; Bundesminis- 
terium fuer Forschung und Technologie, Bonn (Germany). Jun 
1990. 136p. (in German). Contract BMFT 325-4007-07442033. Or- 
der Number DE93702541. Source: OSTI; NTIS (US Sales Only). 

The investigations have deepened understanding in individual 
points, especially on the S(IV) oxidation in the ground-level atmos- 
phere. These are perhaps the best-known degradation reactions; 
they lead to production of sulfates and hydrogen ions and repre- 
sent a main path of the acid production in the atmosphere. By 
means of these - comparatively simple - reaction cycles, the influ- 
ences of meteorological processes were examined for the S(IV) 
reduction in radiation mists. The influence of the initial conditions 
(concentrations of different constituents) on the reduction rates and 
the product quantity was examined. Two models were developed 
for this purpose; the influence of the aerosol composition before 
onset of fog is separated by the gas conversion in the liquid phase. 
The latter is clearly determined by turbulent transport and sedimen- 
tation. (orig.). 


34578 (MLM-3756) Monitoring the fate of radionuclides re- 
leased to the environment: May 1991 report. Bauer, L.R. 
Mound, Miamisburg, OH (United States). 13 Aug 1992. 20p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-88DP43495. Order Number DE92040817. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A review of the radiological effluent and environmental monitor- 
ing practices in use at Mound has been conducted. The 
radionuclides under consideration were HT, Pu-239, U-233,234, U- 
238, Th-230, Th-232, Co-60, Cs-137, and Ac-227. It is concluded 


from this analysis that additional continuous monitoring programs 
are not warranted. Dose contributions from these radionuclides are 
negligible. Further, in many cases environmental surveillance 
would not be practical due to the extremely low concentrations 
encountered in the offsite environment. For these reasons, it is be- 
lieved that no additional action is required in response to DOE 
Tiger Team Finding R/CF-1. 


34579 (MST-LUFT-A—126(ed.2)) User’s guide for OML- 
MULTI: An air pollution model for multiple point and area 
sources. Loefstroem, P.; Roerdam Olsen, H. Danmarks Miljoeun- 
dersoegelser, Roskilde (Denmark). Apr 1992. 70p. Order Number 
DE93711030. Source: OSTI; NTIS. 

OML-Multi is a numerical model for air pollution dispersion calcu- 
lations on mainframe computers. It can be used for estimating 
concentration contributions from several point and area sources. In 
OML-Multi, dispersion processes are described in terms of certain 
physical parameters, shown by recent research to be of basic im- 
portance to boundary layer meteorology. These parameters are 
derived from the routine meteorological data by means of a sepa- 
rate meteorological preprocessor. The report outlines the features 
and limitations of the dispersion model. Further, a brief description 
of the physics underlying the model is given. Technical information 
concerning the computer implementation of the model is also 
provided. As input, the model requires time series of hourly meteo- 
rological data plus information on emission and terrain. The model 
performs dispersion calculations hour by hour. There are several 
options that control the input of files, computational facilities and 
output. One of the user options controls output of tables of monthly 
99-percentiles. (author) (16 refs.). 


34580 (NADP/NTN-92019811) NADP/NTN annual data sum- 
mary: Precipitation chemistry in the United States 1990. 
Colorado State Univ., Fort Collins, CO (United States). Natural Re- 
source Ecology Lab. Sep 1991. 485p. Sponsored by National 
Atmospheric Deposition Program, Fort Collins, CO (United States). 
Source: OSTI; NADP/NTN Coordinator, Natural Resource Ecology 
Lab., Colorado State Univ., Fort Collins, CO 80523. 
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This report summarizes the chemistry of precipitation samples 
collected at sites in the National Atmospheric Deposition Progran/ 
National Trends Network (NADP/NTN) monitoring network. the 
main body of the report contains annual and seasonal statistical 
summaries, and weekly precipitation chemistry data for each site 
that operated in 1990. In addition, geographical distributions of se- 
lected ionic constituents of precipitation are illustrated using annual 
isopleth maps. One hundred seventy sites that met the data Com- 
pleteness Criteria established for the Network are represented on 
these maps. 


34581 (NEI-DK-927) The nationwide air quality measuring 
programme 1990. Faglig rapport fra DMU, 43. Palmgren ce 
F.; Kemp, K.; Manscher, O.H. Danmarks Miljoe: 

Roskilde (Denmark). Dec 1991 73p. (in Danish). Order ~ 
DE93710998. Source: OSTI; NTIS. 

The present report is a summary of data on air quality from 
1990. The report includes collected data from all Danish urban ar- 
eas presented in graphs and tables. Measurements showed that 
no EEC air quality limit values were exceeded at the monitoring 
sites. The EEC and WHO guidelines for NO2 were exceeded in the 
centre of Copenhagen, but the level NO2 was lower than the previ- 
ous years. Increase owing to traffic volume, is apparently more 
pronounced for NO than for NOz. In the long term the emission of 
NO, will be reduced, due to limits on the emission from power 
plants and to introduction of catalytic convertors on all new cars 
from October 1990. A very clear reduction in the concentration of 
lead in urban air was observed since the late seventies, i.e. a fac- 
tor of 5 corresponding to the reduction of lead content in petrol 
from approx. 0.56 g lead/liter to aprrox. 0.1 g lead/liter. In the same 
period the concentration of SO. was reduced a factor of 2 due en- 
ergy saving, more district heating, generally higher stacks, limits on 
sulphur content in fuel, increasing use of natural gas and more effi- 
cient combustion. January 1992 the monitoring programme will 
include more components. The greatest emphasis will be laid on 
components describing the atmosperic processes to be included in 
air quality models and the toxic/carcinogenic substances, e.g. Oz 
and organics. (AB) (20 refs.). 


34582 (ORNL/CDIAC—44) Carbon dioxide enrichment: Data 
on the response of cotton to varying COz, irrigation, and nitro- 
gen. Sepanski, R.J. (Tennessee Univ., Knoxville, TN (United 
States). Energy, Environment and Resources Center); Kimball, 
B.A.; Mauney, J.R.; La Morte, R.L.; Guinn, G.; Nakayama, F.S.; 
Radin, J.W.; Mitchell, S.T.; Parker, L.L.; Peresta, G.J.; Nixon, P.E. 
Ill; SaOak Ridge National Lab., TN (United States). Jun 1992. 
598p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400. (NDP-037). Order Number 
DE92041386. Source: OSTI; NTIS; GPO Dep. 

Environmental Sciences Division Publication No. 3880. 

This document presents results from field CO2-enrichment ex- 
periments conducted over five consecutive growing seasons, 
1983-1987. These results comprise data concerning the effects of 
continuous CO2 enrichment on the growth of cotton under optimal 
and limiting levels of water and nitrogen. Unlike many prior C02 en- 
richment experiments in growth chambers or greenhouses, these 
studies were conducted on field-planted cotton at close to natural 
conditions using the open-top chamber approach. Measurements 
were made on a variety of crop response variables at intervals 
during the growing season and upon crop harvest. The initial ex- 
periment examined the effects of varying C02 concentration only. 
In the following two seasons, the interactive effects of C02 concen- 
tration and water availability were studied. In the final two seasons, 
the effects of the three-way interaction between C0. concentration, 
water availability, and nitrogen fertility were investigated. The data 
comprise three types of information: identification variables (such 
as year, institution and situ codes, and treatment regimens), inter- 
mediate growth measurements (such as plant height, leaf area 
index, number of flowers, and dry weight of leaves) taken at various 
times during the growing season, and crop harvest results (such as 
lint yield, seed yield, and total aboveground dry biomass). They are 
available free of charge as a numeric data package (NAP) from the 
Carbon Dioxide Information Analysis Center. The NAP consists of 
this document and a magnetic tape (or a floppy diskette, upon re- 
quest) containing machine-readable files. This document provides 





sample listings of the CO. enrichment response data as they ap- 
pear on the magnetic tape or floppy diskette and provides detailed 
descriptions of the design and methodology of these experiments, 
as well as a complete hard copy listing of all of the data in the 
form of a supplemental text provided as an appendix. 


34583 (SAND-92-1323C) alternative 
cleaning agents. Nigrey, P.J. Sandia National Labs., Albuquerque, 
NM (United States). [1992]. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9209164-5: New Mexico conference on the environment: 
toward a sustainable environment, Albuquerque, NM (United 
States), 13-15 Sep 1992). Order Number DE92019420. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The cleaning efficiency of five alternative cleaning agents have 
been evaluated as replacements chi 


to provide for low-NO, combustion, and provisions were 
inject calcium based sorbent materials into the furnace space for 
SOz emission control. The results of sorbent injection testing 
showed moderate levels of SO2 removal which ranged from ap- 
proximately 15 to 55 percent at an injected calcium to sulfur molar 
ratio to 2.0 and with boiler operation at nominal full load. Sulfur 
capture was found to depend upon the combined effects of 
parameters such as: sorbent type and reactivity; peak sorbent tem- 
perature; coal sulfur content; and the thermal characteristics of the 
boilers. (8 refs., 58 figs., 6 tabs.). 
34585 (SVF-393) Influence of desulfurization measures on 
the of NO, at circulating fluidized bed combustion. 
Ljungdahi, B. (Studsvik Energy, Nykoeping (SE)). Stiftelsen foer 
Vaermeteknisk Forskning, Stockholm (Sweden); Studsvik Energy, 
Nykoeping (Sweden). May 1991. 100p. (in Swedish). (STUDSVIK- 
EP-—90-53). Order Number DE93711198. Source: OSTI; NTIS. 
The aim of this work has been to prove a method to reduce the 
observed increase of NO-emission when limestone is used as sul- 
phur sorbent in circulating fluidized bed boilers (CFBC). Previous 
work has indicated that the dominant factor for the negative effect 
of sulphur capture on the NO-emission is the conversion of NH, to 
NO catalysed by CaO. To avoid this it was proposed to inject very 
fine limestone above the primary combustion zone, where most of 
the volatile release occur. In this manner the sulphur retention was 
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expected to be maintained on a high level at the same time as the 
bad effect on fuel nitrogen conversion to NO should be avoided. 
The method was tested in the Studsvik 500 kW CFBC test rig. Hy- 
drated dolomite (0-10 um) was injected at three different | levels 
above the primary combustion zone. The results showed that this 
dolomite is a very efficient sorbent for sulphur capture, but that the 
NO-emission at Ca/S > 2 was even higher than comparable 
results of limestone injected to the primary zone through the fu- 
elfeed. The efficient sulphur retention could be correlated to the 
exposed external area of the sorbent. A similar correlation could be 
found to explain the negative effect on NO-emission. Both NO- and 
N2O-emission was at the same time found to be correlated with 
the concentration of SOz in flue gases. If the NO-emission 

dency on the external surface area is direct or indirect can not be 
determined. A direct mechanism render that the increased NO- 
emission originate from reactions involving N2O catalysed by CaO. 


34586 (SVF-394) ee ee 
Ing from heavy to light fuel oll. Kjelien, B 

Utveckling, Trosa (SE)). ing, 
Stockholm (Sweden). May 1991. 59p. (in Swedish). Order Number 
DE98711199. Source: OSTI; NTIS. 

Tests have been made in Sweden with the purpose to reduce 
NO,-emissions by substituting heavy fuel oil with light fuel oil. The 
results from these test ought to have a general interest considering 
the increased environmental interest, the environmental 
and increased emission fees. The objective of the project 
ported, was to identify where these tests have been 
compile the material and to evaluate the ree of the 
achieved. It could however rather soon be established 
aS isiaaiiomamamiones 


tel 


. The results 
some boilers the 


indicative. NO, reducing technologies in general are only y briefly 
discussed. (17 refs.). 


34587 (SVF-395) Investigation of FTI 
stack gas analysis. Rudling, L. (Studsvik Energy, Nykoeping 
(SE)). Stiftelsen foer Vaermeteknisk Forskning, Stockholm (Swe- 
den); Studsvik Energy, Nykoeping (Sweden). May 1991. 91p. (In 
Swedish). (STUDSVIK-EP-90-33). Order Number DE93711200. 
Source: OSTI; NTIS. 

_ in order to examine the potential of FTIR-spectrometry as a mul- 


olution and different interferences were examined. It was found that 
the components carbon dioxide, carbon monoxide, sulphur dioxide, 
nitrous oxide, nitric oxide, ammonia and hydrochloric acid could be 
determined without drying the flue gas before analysis. The inter- 
ference from water in the absorption spectrum could be reduced by 
subtracting a water spectrum. The limiting factor for the detectabil- 
ity of many components is the water concentration relative to 

ceneninaiah dt Ge ealainnes in question. Investigation of the op- 
timal wave number resolution (0.5-2 cm‘) showed that for sulphur 
dioxide and nitric oxide in mixtures with water vapour, a wave 
number resolution of 1 and 0.5 cm—' respectively, gave the best 
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selectivity. For many substances there was no linear telationship 


1875 em-") and 0.25% (wavenumber 2039 
(au). (4 rets., 40 figs., 4 tabs.). 


34588 (SVF-404) Guidelines for measurements on station- 
ery gas engines. Eriksson, Lennart (Viak AB Energiteknik, 
Se ae (SE)). Stiftelsen foer Vaermeteknisk Forskning, Stock- 

holm (Sweden). Jul 1991. 62p. (in Swedish). Order Number 
DE9S8711203. Source: OSTI; NTIS. 

The subject of this psa ok oy ang measurement 
of exhaust emissions from reciprocating internal combustion gas 
propelied engines. The limit between small scale and large scale 

plants is not clearly defined, but a usual definition is 


Stockholm (Sweden). Jul 1991. 34p. (In Swedish). Order Number 
DE93711204. Source: OSTI; NTIS. 

This report investigates the possibility to measure the gases NO, 

a $02, H2O, and NH; using diode laser spectroscopy. A theo- 

background of the measurement technique is summarized 

aia a Ooodchdion end banal maior i.e. derivative detec- 


data from the minimum detectable 
able in a diode laser system. For ammonia the sensitivity was 
measured. The minimum detectable concentrations are for NO ~ 
20 ppm, NO2 ~ 25 ppm, H2O0 = 0.2 ppm, and NH; ~ 0.5 ppm for 
a@ measurement path of 1 m. For ammonia the interference effects 
from water vapor have been investigated since their absorption 
bands severely overlaps. The laser emits light within a very narrow 
spectral region which is approximately three orders of magnitude 
smaller than the width of an absorption line and makes it possible 
to select an absorption line of ammonia with a wavelength that do 
not interfere with an line of water vapor even at high 
concentration levels. (7 refs., 14 figs.). 


34590 (SVF-409) Evaluation of the influence of 
temperature- and non-linearity effects on the reliability of the 
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DOAS-technique at flue gas Axelsson, H. (Swedish En- 
vironmental Research Institute, Stockholm (SE)); Meliqvist, J.; 
Vesely, V. Stiftelsen foer Vaermeteknisk Forskning, Stockholm 
(Sweden). Aug 1991. 95p. (in Swedish). Order 
DE93711205. Source: OSTI; NTIS. 

With 3 pages English summary 

A study investigating the applicablity of the DOAS technique for 
flue gas emission monitoring has been undertaken. Temperature 
and other non-linear effects are described with emphasis on their 
potential importance for NO, NO2 and SO2 measurements. Briefly 
the results can be summarised with two recommendations for 
DOAS users: * Calibrate the DOAS system at a temperature corre- 
sponding to the temperature of the flue gas at the actual sampling 
point, * If possible operate at a path length, by choice of an appro- 
priate flue gas channel cross-section, so that the expected gases 
are measured in the DOAS systems linear region (i.e. measure- 
ment range in ppm x m which follows Beer-Lamberts law). (13 
refs., 48 figs., 7 tabs.). 


Number 


me (SVF-419) Heavy metals in solid wastes from flue 


— Zintl, F. (Studsvik AB Termiska Processer, 
anette (SE)). Stiftelsen foer Vaermeteknisk Forskning, Stock- 
holm (Sweden). Dec 1991. 50p. (in Swedish). Order Number 
DE93711210. Source: OSTI; NTIS. 

The state of the art about heavy metals and their presence and 
behaviour in residues from thermal processes has been reviewed. 
The emphasis has been towards fly ashes and flue gas cleaning 
residues from solid fuel combustion. The more important fuel types 
coal, peat, waste and biomass/wood have been included. Some 
a aa neeeaeites iat teens 
need for research and development activities have been analysed 
and suggestions for these future activities have been given. A ma- 
jor part of the need for this research refers to the residue content 
of heavy metals and other indestructible trace elements. These 
components often mean that the residues are limited with respect 
to disposability, and often landfilling and other normal utilization 
methods are unfavourable. Continued R and D must intend to 
make the residues less hazardous towards man and environment 
and to achieve an improvement in their utilization. In the long run 
the claim for landfilling areas must be decreased. However, even 
the landfilling technique must be improved. Its developments is 
even today to a high degree dominated by heavy metals and their 
presence and mobility in the materials determined for landfilling. 
Landfilling will even in the future be an inevitable feature in the 
management of wastes and residues. (13 refs., 4 figs., 4 tabs.). 


34592 (UCRL-ID-108807-Vol.1, pp. 1.1-1.70) A numerical 
model of the energy transfer processes in the lower atmos- 
phere. Luther, F.M. Lawrence Livermore National Lab., CA (United 
States). Mar 1992. In The collected papers of Frederick M. Luther, 
1943-1986. Volume 1. 683p. Order Number DE92009468. 
Source: OSTI; NTIS. 

A one-dimensional numerical model is used to compute tempera- 
ture and moisture profiles and to analyze constituents of the energy 
budget in the lower atmosphere. The energy transfer processes in- 
volved in the calculation include convection, advection, absorption 
of solar radiation, exchange of terrestrial radiation, evaporation, 
condensation, and conduction of heat into the soil. The wind field 
is specified for the duration of the calculation, and the mean verti- 
cal motion is assumed equal to zero. The region of primary interest 
is the first 2,000 meters of the atmosphere, which is the region 
where the most rapid changes in temperature and moisture content 
occur. The model covers a region extending to a height of 8,000 
meters above the earth's surface in order to include the water va- 
por in this region in the terrestrial radiation calculation. The model 
also includes a layer of soil extending to a depth of one meter, 
which is needed for the energy balance calculation at the earth's 
surface. Comparison of calculated values of the constituents of the 
energy budget at the earth’s surface with measured values for both 
the Davis and O'Neill calculations showed the terrestrial and solar 
radiation calculations to be very accurate. Satisfactory results were 
obtained for the water vapor calculation by either specifying the la- 
tent heat flux or the specific humidity at the earth's surface as 
functions of time. Advection is shown to be an important energy 





transfer process and should not be neglected in atmospheric calcu- 
lations. Advection has a significant effect upon the convective heat 


transfer near the earth’s surface even though the rate of change of 
temperature due to advection may be small in this region. 


34593 (UCRL-ID—108807-Vol.1, pp. 10.1-10.13) Initial valide- 
tion studies tor ZAM2 radiation and eddy transport 
mechanisms. Luther, F.M.; MacCracken, M.C. Lawrence 
Livermore National Lab., CA (United States). Mar 1992. In The col- 
lected papers of Frederick M. Luther, 1943-1986. Volume 1. 683p. 
Order Number DE92009468. Source: OST]; NTIS. 

The second-generation zonal atmospheric model has been un- 
dergoing intensive development and validation in order to prepare 
it for assessing the potential climatic impact of the stratospheric 
injection of trace species by high-altitude aircraft. Stone's parame- 
terization for the vertical and horizontal eddy fluxes in the 
troposphere, and Luther's values of the eddy-diffusion coefficients 
in the stratosphere, are now used. Trace-species transport is in- 
cluded for both radiatively active and radiatively passive species. 
The radiation prescription has been improved so that ozone ab- 
sorption is now treated on the basis of the amount of ozone 
present. Model validation will include comparison with climatic data 
and other modeling efforts, as well as sensitivity studies of various 
modeled processes. Application of this model to the Climatic 
Impact Assessment Program will involve studying the effects of in- 
jection of aerosols, reduction in stratospheric ozone heating, and 
possible perturbations resulting from water-vapor injection. 


34594 (UCRL-ID-108807-Vol.1, pp. 11.1-11.39) Climate stud- 
les using a zonal model. MacCracken, M.C.; 
Luther, F.M. Lawrence Livermore National Lab., CA (United 
States). Mar 1992. In The collected papers of Frederick M. Luther, 
1943-1986. Volume 1. 683p. Order Number DE92009468. 
Source: OS71; NTIS. 

The second generation zonal atmospheric model ZAM2 is being 
developed an applied to studies of the potential climatic impact of 
stratospheric injection of trace species by high altitude aircraft. The 


model is a two-dimensional general circulation model using a 5° 
latitude grid at nine pressure levels extending into the stratosphere. 
The effect of terms lost by zonal averaging is simulated by 
introduction of an eddy transport mechanism in which the eddy dif- 
fusion coefficient is a function of internal model variables. ZAM2 
strives to model the thermodynamics and hydrology of a moist at- 

under the influence of solar and long wave radiation, 


and includes precipitation, cloudiness, convection and surface 
interactions. The planetary surface is represented as fractionally di- 
vided at each latitude band between open ocean, sea ice, and land 
which may have mountains of various heights. A surface energy 
balance is maintained allowing heat storage in the land, the build- 
up and decay of snow cover, and the growth and melting of sea 
ice. The model uses a fifteen minute time step and may be run for 
several years without severe penalties in computation time. Model 
validation includes comparison with climatic data and other model- 
ing efforts as well as sensitivity studies of various modeled 
processes. Application of this model to the Climatic impact Assess- 
ment Program involves studying the effects of injection of aerosols, 
reduction in stratospheric ozone heating, and possible perturba- 
tions resulting from water vapor injection. 


34595 (UCRL-ID—108807-Vol.1, pp. 12.1-12.34) Results from 
recent soler radiation calculations. Luther, F.M. Lawrence 
Livermore National Lab., CA (United States). Mar 1992. In The co/- 
lected papers of Frederick M. Luther, 1943-1986. Volume 1. 683p. 
Order Number DE92009468. Source: OSTI; NTIS. 

Results are presented from an extensive theoretical investigation 
aimed at evaluating (1) the effect of increased NO2 concentrations 
on solar absorption as compared to that for reduced ozone con- 
centrations and (2) the effect of molecular multiple scattering and 
ground reflection on photodissociation rates. In (1), the author con- 
sidered 17 km and 20 km injections of NO,. In both cases, the 
increase in solar absorption by NO, was approximately 40% of the 
decrease in solar absorption caused by reduced ozone. The effect 
of changes in ozone and NO, concentrations on solar heating 
rates and planetary albedo are also shown as functions of solar 
zenith angle and surface albedo. In (2), results are compared with 
similar calculations typical of most atmospheric models which only 
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include absorption in the direct solar beam. The functional depen- 
dence of the results on wave-length, height, solar zenith angle and 
ground albedo is shown. 


34596 (UCRL-ID-108807-Vol.1, pp. 13.1-13.136) Transport 
by mean and turbulent motions. Danielsen, E.F. (National Center 
for Atmospheric Research, Boulder, CO (United States)); Lilly, D.K.; 
Adelfang, S.1.; Waco, D.E.; Bauer, E.; Dewan, E.M.; R 
N.W.; Zimmerman, S.P.; Elisaesser, H.W.; Luther, F.M.; Heck, W. 
Lawrence Livermore National Lab., CA (United States). Mar 1992. 
In The collected papers of Frederick M. Luther, 1943-1986. Vol- 
ume 1. 683p. Order Number DE92009468. Source: OSTI; NTIS. 
Trace constituents (gases and small particles) are transported 
within the stratosphere and from the stratosphere into the tropo- 
sphere by both mean motions and turbulent eddy motions. If a 
trace constituent is injected into the stratosphere, the mean mo- 
tions advect the center of mass of the material, while the turbulent 
motions spread it out over a larger volume and decrease its maxi- 
mum concentrations. At the same time, the concentrations of the 
trace constituent may be changed because of combinations of pho- 
tochemical, gas-to-gas or gas-to-particle reactions, coagulation, 
and particle sedimentation. The relative importance of these 
chemical-physical processes to the atmospheric diffusion varies 
considerably from one trace constituent to another. Even for a 
given constituent, it can vary with altitude, latitude, time of day, etc. 
Therefore, whether or not diffusion processes are relevant to a par- 
ticular constituent must be assessed for each case. 
However, if the chemical-physical half-life of a constituent is 
greater than a day, the transport processes should be included in 
any attempt to understand or model the spatial and temporal con- 
centrations of that constituent. 


34597 (UCRL-ID—108807-Vol.1, pp. 14.1-14.33) Radiative 
effects of engine effluents. Luther, F.M. Lawrence Livermore Na- 
tional Lab., CA (United States). Mar 1992. In The collected papers 
of Frederick M. Luther, 1943-1986. Volume 1. 683p. Order Num- 
ber DE92009468. Source: OSTI; NTIS. 

At any level in an atmosphere, there is a transfer of energy both 
downward and upward by both solar and terrestrial radiation; and 
both downward and upward transfer depend on conditions at all 
levels of the atmosphere and on properties of the underlying sur- 
face. The radiation effect of a perturbation of the composition of 
the atmosphere over a restricted range of levels, e.g., the strato- 
sphere, cannot be explained by reference to the perturbed levels 
alone. Solution of the radiation perturbation problem demands con- 
sideration of the whole atmosphere and surface. Only the local 
value of the attenuation coefficient as a function of wavelength can 
be deduced from the composition perturbation, and this parameter, 
though essential to computation of effects of climatic or biological 

significance, is not in itself a direct measure of these effects. It is 
surdids cemnans hah; te G0 chtieb ot Gannett. the major quanti- 
tative discussion of the radiative consequences of stratospheric 
pollution is found in CIAP monograph 4 (1975), which considers 
climatic effects, and CIAP monograph 5 (1975), which considers bi- 
ological s. This assessment has been made in three 
areas: perturbation of the planetary albedo due to the enhance- 
ment of sulfate and other particles; perturbation of heating-cooling 
rates by changes in the absorption of solar radiation following 
changes in the concentration of trace gases and particles; pertur- 
bation of heating-cooling rates by changes in the flux divergence of 
terrestrial IR radiation following changes in the concentration of 
trace gases. 


345968 (UCRL-ID-108807-Vol.1, pp. 15.1-15.101) Radiation in 
the natural and perturbed troposphere. Luther, F.M. Lawrence 
Livermore National Lab., CA (United States). Mar 1992. In The cof 
lected papers of Frederick M. Luther, 1943-1986. Volume 1. 683p. 
Order Number DE92009468. Source: OSTI; NTIS. 

This chapter is concerned with the consequences of increased 
stratospheric air traffic on the radiation budget of the troposphere. 
The solar ultraviolet radiation, which is of biological importance, 
and the visible and infrared radiation, which influence atmospheric 
dynamics and climate, are separately discussed. The specific 
questions considered are: What are the controlling factors on the 
biologically effective solar UV radiation (290 < \ < 340 nm) reach- 
ing the earths surface? What is the amount by which this radiation 
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will change if there is a decrease of ozone and an increase of 
aerosol concentration in the stratosphere resulting from supersonic 
flights? What are the normal IR radiation regimes of the tropo- 
sphere and the stratosphere, and how are they expected to 
respond to stratospheric perturbations? What is the combined ef- 
fect of decrease of ozone and increase of nitrogen dioxide in the 
perturbed stratosphere on stratospheric and tropospheric tempera- 
tures? What is the influence of the injected aerosols? 


34598 (UCRL-ID-108807-Vol.1, pp. 16.1-16.78) A preliminary 
study of the potential chemical and climatic eftects of atmo- 
spheric nuclear explosions. Chang, J.S.; Duewer, W.H.; 
Elisaesser, H.W.; Gelinas, R.J.; Lovill, J.E.; Luther, F.M.; Mac- 
Cracken, M.C.; Potter, G.L.; Wuebbies, D.J. Lawrence Livermore 
National Lab., CA (United States). Mar 1992. In The collected pa- 
pers of Frederick M. Luther, 1943-1986. Volume 1. 683p. Order 
Number DE92009468. Source: OSTI; NTIS. 

The study of the potential effect of nitrogen oxides injected into 
the stratosphere by supersonic transports has led to a considera- 
tion of the potentially similar environmental effects of very large 
numbers of high-yield atmospheric nuclear explosions. The most 
important potential effect results from the capability of ni 
oxides to catalytically reduce the biologically and climatically impor- 
tant stratospheric ozone layer. Preliminary study using the authors 
numerical simulation models suggests the following: (1) The atmo- 
spheric tests of the late 1950s and early 1960s could have caused 
at most a maximum reduction of global ozone of a few percent. 
The global ozone would have returned to normal in about 5 to 8 
years. Such an effect would have been at best barely perceptible 
in view of the observed record of natural variability. (2) Substantial 
global ozone reduction may result if a very large number of high- 
yield nuclear explosions were to take place in the atmosphere. 
Between one quarter and one half of the global ozone might, ac- 
cording to the authors’ preliminary calculations, be destroyed in the 
year following the explosions, with recovery to 90% of present lev- 
els taking several years. Although the reliable quantification of 
these statements will require substantial further research in order 
to properly account for present limitations in model design and un- 
certainties in their understanding of physical processes, the present 
simulation models do provide an initial estimate of the significance 
of the effects. 


34600 (UCRL-ID—108807-Vol.1, pp. 17.1-17.2) Possible cll- 
matic impact of tropical deforestation. Potter, G.L.; Elisaesser, 
H.W.; MacCracken, M.C.; Luther, F.M. Lawrence Livermore Na- 
tional Lab., CA (United States). Mar 1992. In The collected papers 
of Frederick M. Luther, 1943-1986. Volume 1. 683p. Order Num- 
ber DE92009468. Source: OSTI; NTIS. 

Of the various mechanisms suggested by which man might 
change the planetary climate, the removal of tropical rain forests to 
increase arable acreage seems to be one of the more imminent. 
For this reason the authors selected this as one of the first prob- 
lems to be tested in their recently updated climate model. Bearing 
in mind the fallibility of computer simulations, they find overall 
global cooling and a reduction in precipitation: a larger tropical re- 
duction being almost balanced by a subtropical increase. 


34601 (UCRL-ID—108807-Vol.1, pp. 18.1-18.12) An additional 
model test of positive feedback from high desert albedo. Ell- 
saesser, H.W.; MacCracken, M.C.; Potter, G.L.; Luther, F.M. 
Lawrence Livermore National Lab., CA (United States). Mar 1992. 
In The collected papers of Frederick M. Luther, 1943-1986. Vol- 
ume 1. 683p. Order Number DES92009468. Source: OSTI; NTIS. 

Charney’s (1975) suggestion that high desert albedo initiates a 
biogeophysical positive feedback response by the atmosphere has 
been tested in the 2-D zonal atmospheric model, ZAM2. The re- 
sults agree with the earlier test in the NASA GISS 3-D GCM model 
in confirming a positive feedback through precipitation but indicate 
a negative feedback in terms of temperature. The latter suggests 
that tropical deserts may play a role in air conditioning or placing 
an upper-bound on the temperature of our planet. 


34602 


tion In a stratosphere by NO, Injection. Luther, F.M. 
Lawrence Livermore National Lab., CA (United States). Mar 1992. 
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(UCRL-ID-108807-Vol.1, pp. 19.1-19.3) Soler absorp- 
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In The collected papers of Frederick M. Luther, 1943-1986. Vol- 
ume 1. 683p. Order Number DE92009468. Source: OSTI; NTIS. 

The changes in the solar absorption by nitrogen dioxide and 
ozone induced by the injection of NO, (oxides of nitrogen) in the 
stratosphere are complementary, even though the nitrogen dioxide 
absorption is only a small fraction of the ozone absorption for an 
unperturbed stratosphere. The factors causing this effect are de- 
scribed, and an analysis is made of the perturbed solar radiation 
budget. 


34603 (UCRL-ID—108807-Vol.1, pp. 2.1-2.10) Monthly mean 
values of eddy diffusion coefficients in the lower stratosphere. 
Luther, F.M. Lawrence Livermore National Lab., CA (United 
States). Mar 1992. In The collected papers of Frederick M. Luther, 
1943-1986. Volume 1. 683p. Order Number DE92009468. 
Source: OSTI; NTIS. 

The mixing length hypothesis is used to compute monthly mean 
values of seppenile meridional diffusion coefficients at each 5° of 
latitude from 10°S through 75°N and for 200, 100 and 50 mb. The 
coefficients are computed from the transport of sensible heat, and 
the meridional diffusion coefficient is assumed proportional to the 
variance of the meridional wind speed. The values of the merid- 
ional and anisotropic diffusion coefficients generally lie between 
seasonal values reported by others. The values of the vertical diffu- 
sion coefficient below 50 mb are somewhat smaller, particularly in 
middie latitudes. The difference from earlier results is attributed to 
the data used. 


34604 (UCRL-ID—108807-Vol.1, pp. 20.1-20.3) A parameterl- 
zation of solar absorption by nitrogen dioxide. —— F.M. 
Lawrence Livermore National Lab., CA (United States). Mar 
In The collected papers of Frederick M. Luther, 1943-1986. Vol- 
ume 1. 683p. Order Number DE92009468. Source: OSTI; NTIS. 
An analytic expression for the specific heating rate due to solar 
by nitrogen dioxide is derived by approximating the so- 
ar inaction and absorption cross secon by simple funeons of 
wavelength. The analytic ex; with a detailed calcula- 
tion to within + 2 x 10-2 W throughout the range of NOx column 
densities investigated (up to 107° cm-?). The error is within + 
0.3% for NO, column densities less than 2 x 10'? cm-. The er- 
ror is generally within +5% for the larger column densities which 
rarely, if ever, occur in the atmosphere. 


34605 (UCRL-ID-108807-Vol.1, pp. 21.1-21.5) Relative 
Influence of stratospheric aerosols on soler and | ve ra- 
diative fluxes for a tropical atmosphere. Luther, F.M. Lawrence 
Livermore National Lab., CA (United States). Mar 1992. In The col- 
lected papers of Frederick M. Luther, 1943-1986. Volume 1. 683p. 
Order Number DE92009468. Source: OSTI; NTIS. 

The solar and longwave radiative effects of a stratospheric 
aerosol layer between 18 and 22 km are compared for a tropical 
atmosphere. The changes in the daily mean solar and longwave 
radiative fluxes above and below the aerosol layer are computed 
for two particle size distributions and as a function of the albedo of 
the earth's surface. The changes in the solar and longwave fluxes 
above the aerosol layer are found to be comparable in magnitude. 
In the troposphere, the reduction in the incoming solar radiation 
(cooling) is several times greater than the increase in the down- 
ward longwave radiation (warming), the difference decreasing with 
increasing surface albedo. 


34606 (UCRL-ID-108807-Vol.1, pp. 22.1-22.24) One 
wavelength soler radiation calculations: Rayleigh scattering 
and gaseous absorption. Luther, F.M. Lawrence Livermore Na- 
tional Lab., CA (United States). Mar 1992. In The collected papers 
of Frederick M. Luther, 1943-1986. Volume 1. 683p. Order Num- 
ber DE92009468. Source: OSTI; NTIS. 

In this study one-wavelength calculations are compared with full- 
flux calculations in order to better understand the limitations and 
uncertainties of the results when only one wavelength is used. In 
this paper, which is the first of a two part study, comparisons are 
made for a standard atmosphere without aerosols. Part 2 will ad- 
dress the cause of a standard atmosphere with tropospheric and 
stratospheric aerosols. Calculations at a wavelength of 0.55 um 
are shown to overestimate Rayleigh scattering, with the best 
agreement occurring at 0.57 um. The wavelength which gives the 





best agreement with the full-flux calculation (including Rayleigh 
scattering and gaseous absorption) varies greatly with solar zenith 
angle, surface albedo, and height for each flux component. 


34607 (UCRL-ID—-108807-Vol.1, pp. 3.1-3.8) Effect of re- 
duced ozone concentration on albedo. Luther, F.M. 
Lawrence Livermore National Lab., CA (United States). Mar 1992. 
In The collected papers of Frederick M. Luther, 1943-1986. Vol- 
ume 1. 683p. Order Number DE92009468. Source: OSTI; NTIS. 
Values for the planetary albedo have been computed for three 
solar zenith angles (6 = 30, 60 and 80°) and for six values of the 
albedo of the earth’s surface (R = 0.0, 0.1, 0.25, 0.5, 0.75 and 1.0) 
using the Lawrence Livermore Laboratory solar radiation model. 
Four cases were considered: (1) the control (i.e., no perturbation), 
(2) a 10% uniform reduction in the ozone concentration throughout 
the entire vertical column, (3) a 10% reduction in the ozone con- 
centration only between 20 and 30 km (5.2% of total ozone), and 
(4) a 25% reduction in ozone concentration only between 20 and 
30 km (13.1% of total ozone). The vertical profiles of pressure, 
temperature, water vapor density and ozone density used for the 
calculation were those for a midiatitude summer atmosphere given 
by McClatchey, et al. (1971). The model did not include clouds or 
aerosol. The results for the control case are shown. The author 
sees that, for small values of the surface albedo, the planetary 
albedo (ratio of ing radiation to incoming radiation at = 
of the atmosphere) increases with solar zenith angle, where 
opposite is true for large values of surface albedo. fa Goede 
zenith angle is increased, two effects tend to change the the albedo: 


ring 
< 0.65, anh ikeeen Guat Gomtiads ter > GAB. 


34608 (UCRL-ID-108807-Vol.1, pp. 4.1-4.6) Effect of in- 
stratospheric aerosol on ae F.M. 
Lawrence Livermore National Lab., CA (United States). Mar 1992. 
In The collected papers of Frederick M. Luther, 1943-1986. Vol- 
ume 1. 683p. Order Number DE92009468. Source: OSTI; NTIS. 
Values for the planetary albedo have been computed for three 
solar zenith angles (6 = 30, 60, and 80°) and for five values of the 
albedo of the earth's surface (R = 0.0, 0.15, 0.25, 0.5 and 0.8) us- 
ing the Lawrence Livermore Laboratory solar radiation model. The 
author considered the effect of increasing the optical depth (7) of 
an aerosol layer between 18 and 22 km from a background value 
of ro = 0.02 to a value of 0.04 (Ar = 0.02) at a wavelength of 0.55 
um. Deirmendijian’s (1969) haze H particle size distribution was 
assumed from the aerosol, and the aerosol number density was 
assumed to be constant throughout the layer. Two aerosol absorp- 
tivities were considered indicated by the indices of refraction: m = 
1.45-0.01i and m = 1.45-0.005i. The model did not include clouds 
or tropospheric aerosol. 


34609 (UCRL-ID—-108807-Vol.1, pp. 5.1-5.7) Comparison of 
methods used to planetary albedo. Luther, F.M. 
Lawrence Livermore National Lab., CA (United States). Mar 1992. 
In The collected papers of Frederick M. Luther, 1943-1986. Vol- 
ume 1. 683p. Order Number DE92009468. Source: OSTI; NTIS. 
The planetary albedo is defined as the ratio of the upward scat- 
tered solar radiation at the top of the atmosphere to the incoming 
solar radiation integrated over the entire solar spectrum. A great 
deal of computational time may be saved by computing the ratio of 
fluxes for only one wavelength, rather than integrating over the so- 
lar spectrum. When only one wavelength is used, (typically in the 
visible) the assumption is generally made that the difference be- 
tween the one wavelength calculation and the full flux calculation is 
small compared to the systematic and random errors in the model. 
In order to better understand how to interpret results using these 
two different methods, the authors compare values of the planetary 
albedo computed using one wavelength (0.55 um) with a spectral 
over the wavelength interval from 0.285 um to 2.45 um. 
The same radiative transfer model was used for both calculations 
along with the same input parameters, consequently the systematic 
and random errors are the same aside from the difference in spec- 
tral interval considered. The difference between the two sets of 
results represents the relative error which may be incurred as a re- 
sult of using only one wavelength for the calculation. 


54 ENVIRONMENTAL SCIENCES 
5401 Environmental Sciences, Atmospheric 


34610 (UCRL-ID-108807-Vol.1, pp. 6.1-6.5) Effect of strato- 
spheric aerosol on longwave radiative fluxes: Variation with 
latitude and season. a F.M. Lawrence Livermore National 
Lab., CA (United States). Mar 1992. In The collected papers of 
Frederick M. Luther, 1943-1986. Volume 1. 683p. Order Number 
DE92009468. Source: OSTI; NTIS. 

Concern about the possible environmental impact of extensive 
aerospace operations in the stratosphere has led to increased 
interest in the climatic changes which might be caused by an in- 
crease in the concentration of stratospheric aerosol. The effect of a 
stratospheric aerosol layer on longwave radiation fluxes has been 
discussed for a tropical atmosphere. In this paper, the author esti- 
mates the effect of increased stratospheric aerosol on longwave 
fluxes for summer and winter seasons at other latitudes. 


34611  (UCRL-ID-108807-Vol.1, pp. 7.1-7.11) Soler radiation 


model RAD1. Luther, F.M. Lawrence Livermore National Lab., CA 
(United States). Mar 1992. In The collected papers of Frederick M. 


Luther, 1943-1986. Volume 1. 683p. Order Number DE92009468. 
Source: OSTI; NTIS. 


successive-scattering 

which the scattering phase function is expressed in 
ries. The model includes Rayleigh and Mie scatteri 
absorption by aerosol, ozone, water v _* 
oxygen. The solar spectrum is divided into disc 
vals (83 in the present model), and the vertical 
into up to 500 layers depending upon the 
atmosphere. The direct solar flux and the 
diffuse fluxes for each spectral interval at each level are 
taking into account all orders of scattering. 


34612 (UCRL-ID-108807-Vol.1, pp. 8.1-8.10) A non-iterative 
scheme for the soler radiation calculation in ZAM2. Luther, F.M. 


i 
Ht 


of Frederick M. Luther, 1943-1986. Vol- 

ume 1. 683p. Order Number DE92009468. Source: OSTI; NTIS. 
An iterative scheme has been in use in ZAM2 to solve for the 
upward and downward diffuse solar fluxes at each level on the odd 
grid. The iteration proceeds until the computed surface albedo and 
the specified surface albedo agree to within a specified limit. This 
method has several disadvantages. First, the calculation is time 
consuming, since there may be as many as six iterations and the 
calculation is performed for each surface type at each latitude. Sec- 
ondly, and more importantly, if one is interested in the effects of an 
aerosol layer on solar fluxes, the small changes in the diffuse fluxes 
resulting from the aerosol may be lost in the noise caused by the 
iterative scheme. in order to remove these disadvantages a non- 

iterative scheme has been developed and implemented in ZAM2. 


34613. (UCRL-ID-108807-Vol.1, pp. 9.1-9.27) Solar and long- 
wave effects of Luther, F.M. 
Lawrence Livermore National Lab., CA (United States). Mar 1992. 
In The collected papers of Frederick M. Luther, 1943-1986. Vol- 
ume 1. 683p. Order Number DE92009468. Source: OSTI; NTIS. 

Perturbations to the composition of the stratosphere affect both 
the solar and terrestrial (longwave) radiative fluxes which in turn 
radiatively affect both the stratosphere and the troposphere. Thus, 
to understand the net effect of a change in stratospheric composi- 
tion, one must consider the stratosphere and troposphere together 
as well as the simultaneous changes which occur in the solar and 
infrared fluxes along with any feedback mechanisms that may be 
important. 


34614 (UCRL-ID-111461) Sensitivity of direct global warm- 
Ing potentials to key uncertaintles. Wuebbles, D.J. (Lawrence 
Livermore National Lab., CA (United States)); Patten, K.O.; Grant, 
K.E.; Jain, A.K. Lawrence Livermore National Lab., CA (United 
States). Jul 1992. 48p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE92041045. Source: OSTI; NTIS; INIS; GPO Dep. 

A series of studies examines the effect of several un- 
certainties in Global Wanning Potentials (GWPs). For example, the 
original evaluation of GWPs for the Intergovernmental Panel on Cli- 
mate Change (EPCC, 1990) did not attempt to account for the 
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possible sinks of carbon dioxide (COz2) that could balance the car- 
bon cycle and produce atmospheric concentrations of C02 that 
match observations. In this study, a balanced carbon cycle model 
is applied in calculation of the radiative forcing from C02. Use of 
the balanced mode! produces up to 20 percent enhancement of 
the GWPs for most trace gases compared with the EPCC (1990) 
values for time horizons up to 100 years, but a decreasing en- 
hancement with longer time horizons. Uncertainty limits of the 
fertilization feedback parameter contribute a 10 percent range in 
GWP values. Another systematic uncertainty in GWPs is the 
assumption of an equilibrium atmosphere (one in which the con- 
centration of trace gases remains constant) versus a disequilibrium 
atmosphere. The latter gives GWPs that are 15 to 30 percent 
greater than the former, dependening upon the carbon dioxide 
emission scenario chosen. Seven scenarios are employed: con- 
stant emission past 1990 and the six EPCC (1992) emission 
scenarios. For the analysis of uncertainties in atmospheric lifetime 
(r), the GWP changes in direct proportion to 7 for short-lived 
gases, but to a lesser extent for gases with r greater than the time 
horizon for the GWP calculation. 


34615 (UCRL-ID-111553) Wet scavenging parameterization 
In the oxidant version of a three dimensional, global atmo- 
spheric chemistry-transport-deposition model. Atherton, C.S. 
Lawrence Livermore National Lab., CA (United States). Aug 1992. 
22p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE93000350. Source: 
OSTI; NTIS; GPO Dep. 
We have developed a three-dimensional, global atmospheric oxi- 
dant model, GRANTOUR, that predicts, among other species, 
ric OH and Oz (Atherton et al., 1990). The model simu- 
lates a number of chemical and physical processes, including 
source emissions, chemical reactions, transport, and wet and dry 
deposition. Traditionally, global models parameterize wet deposi- 
tion. This report compares wet scavenging rates, 4, in the literature 
to those currently used in the oxidant version of GRANTOUR. 


34616 (UCRL-ID-111804) A correlated k-distribution model 
of the atm heating rates for overlapping spectra of 
CH, and N.O. Grant, K.E.; Grossman, A.S. Lawrence Livermore 
National Lab., CA (United States). 25 Jul 1992. 13p. Sponsored by 
USDOE, Washington, DC (United States); Environmental Protec- 
tion Agency, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. Order Number DE93000890. Source: OSTI; 
NTIS; GPO Dep. 

The problem of overlapping the spectra of CH, and N2O in the 
7-9 ym wavelength band has been considered using a correlated 
K-distribution model for the transmission in the atmosphere be- 
tween 0 and 60 km. Individual k-distributions for the two gases 
have been combined using an overlap model to produce k- 
distributions for the mixture of CH, plus NO. A prototype radiative 
transfer model has been used to calculate atmospheric heating 
rates and fluxes. The results of the overlap model have been com- 
pared to detailed line-by-line calculations, as well as the results of 
a correlated k-distribution model of the combined mixture. The 
heating rates for the overlap model agree to about 1 percent with 
the combined mixture values and the line-by-line values. 


34617 (UCRL-ID-111805) A correlated k-distribution model 
of the heating rates for CO2 and O3 In the atmosphere 
between 0 and 60 km. Grossman, A.S.; Grant, K. Lawrence Liver- 
more National Lab., CA (United States). 25 Jul 1992. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE93000889. Source: 
OSTI; NTIS; GPO Dep. 
A prototype infrared radiative transfer model using. a correlated 
k-distribution technique to calculate the transmission between at- 
ic levels has been used to calculate the radiative fluxes 
and heating rates for CO2 and Og in the atmosphere between 0 
and 60 km. For CO. the 15, 10, and 4.3 micron bands are in- 
cluded and for O3 the 9.6 and 14 micron bands are included. The 
major heating/cooling effects are due to the 15 micron band of 
CO, and the 9.6 micron band of O3. The computational efficiency 
of the k-distribution technique allows 50 cm—' wave number bins 
to produce fluxes and heating rates which are within ten percent of 
the results of detailed line by line calculations. 
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34618 (UCRL-JC—108951) Impact of supersonic and sub- 
sonic aircraft on ozone: Including heterogeneous chemical 
reaction mechanisms. Kinnison, D.E.; Wuebbles, D.J. Lawrence 
Livermore National Lab., CA (United States). 5 Jul 1992. 4p. Spon- 
sored by USDOE, Washington, DC (United States); National 
Aeronautics and Space Administration, Washi , DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9206262—1: 1992 
quadrennial ozone symposium, Charlottesville, VA (United States), 
4-13 Jun 1992). Order Number DE92019619. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Preliminary calculations suggest that heterogeneous reactions 
are important in calculating the impact on ozone from emissions of 
trace gases from aircraft fleets. In this study, three heterogeneous 
chemical processes that occur on background sulfuric acid 
aerosols are included and their effects on O35, NO,, Ch, HCl, 
NoOs, CIONO> are calculated. 


34619 (UCRL-JC—108954) An investigation of the pro- 
cesses controlling ozone in the strat . Patten, 
K.O. Jr. (Lawrence Livermore National Lab., CA (United States)); 
Connell, P.S.; Kinnison, D.E.; Wuebbles, D.J.; Waters, J.; Froide- 
vaux, L.; Slanger, T.G. Lawrence Livermore National Lab., CA 
(United States). 5 Jul 1992. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States); National Aeronautics and Space 
Administration, Washi , DC (United States). DOE Contract W- 
7405-ENG-48. (CONF-9206262-3: 1992 quadrennial ozone 
symposium, Charlottesville, VA (United States), 4-13 Jun 1992). 
Order Number DE92019621. Source: OSTI; NTIS; INIS; GPO Dep. 
Photolysis of vibrationally excited oxygen produced by ultraviolet 
is of ozone in the upper stratosphere is incorporated into 
the Lawrence Livermore National Laboratory 2-D zonally averaged 
chemical-radiative-transport model of the troposphere and strato- 
sphere. The importance of this potential contributor of odd oxygen 
to the concentration of ozone is evaluated based upon recent infor- 
mation on vibrational distributions of excited oxygen and upon 
preliminary studies of energy transfer from the excited oxygen. 
When the energy transfer rate constants of previous work are as- 
sumed, increases in model ozone concentrations of up to 40 
percent in the upper stratosphere are found, and the ozone con- 
centrations of the model agree with measurements, including data 
from the Upper Atmosphere Research Satellite. However, the in- 
crease is about 0.4 percent when the larger energy transfer rate 
constants suggested by more recent experimental work are applied 
in the model. This indicates the importance of obtaining detailed in- 
formation on vibrationally excited oxygen properties, particularly the 
state-specific energy transfer rate constants, to evaluation of tills 
precess for stratospheric modeling. 


34620 (UCRL-JC—108955) Effects of strat aerosol 
surface processes on the LLNL two-dimensional zonally aver- 
aged model. Connell, P.S. (Lawrence Livermore National Lab., CA 
(United States)); Kinnison, D.E.; Wuebbles, D.J.; Burley, J.D.; 
Johnston, H.S. Lawrence Livermore National Lab., CA (United 
States). 5 Jul 1992. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9206262— 
2: 1992 quadrennial ozone symposium, Charlottesville, VA (United 
States), 4-13 Jun 1992). Order Number DE92019620. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We have investigated the effects of incorporating representations 
of heterogeneous chemical processes associated with stratospheric 
sulfuric acid aerosol into the LLNL two-dimensional, zonally 
averaged, model of the troposphere and stratosphere. Using distri- 
butions of aerosol surface area and volume density derived from 
SAGE 11 satellite observations, we were primarily interested in 
changes in partitioning within the Cl- and N- families in the lower 
stratosphere, compared to a model including only gas phase pho- 
tochemical reactions. 


34621 (UCRL-JC—108956) Effects of the Mt. Pinatubo 
eruption on the radiative and chemical processes in the tropo- 
sphere and stratosphere. Kinnison, D.E.; Grant, K.E.; Connell, 
P.S.; Wuebbles, D.J. Lawrence Livermore National Lab., CA 
(United States). 5 Jul 1992. 5p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 





(CONF-9206262—4: 1992 quadrennial ozone symposium, Char- 
lottesville, VA (United States), 4-13 Jun 1992). Order Number 
DE92019618. Source: OSTI; NTIS; INIS; GPO Dep. 

The LLNL 2-D zonally averaged chemical-radiative transport 
model of the global re was used to study the effects of 
the June 15, 1991 eruption of the Mt. Pinatubo volcano on strato- 
spheric processes. SAGE-11 time-dependent aerosol surface area 
density and optical extinction data were used as input into the 
model. By the winter solstice, 1991, a maximum change in column 
ozone was observed in the equatorial region of —2% (with hetero- 
geneous chemical reactions on sulfuric acid aerosols) and —5.5% 
(including heterogeneous reactions plus radiative feedbacks). Maxi- 
mum local ozone decreases of 12% were derived in the equatorial 
region, at 25 km, for winter solstice 1991. Column NO2 peaked 
(—14%) at 30 S in October 1991. Local concentrations of NO,, Cl,, 
and HO,, in the lower stratosphere, were calculated to have 
changed between 30 S and 30 N by —40%, +80%, and +60% re- 
spectively. 


34622 (WAPD-RC/E(EE)-2117) Effluent and environmental 
monitoring report for the calendar year 1991. Westi 
Electric Corp., West Mifflin, PA (United States). Bettis Atomic 
Power Lab. [1991]. 63p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC11-89PN38014. Order Number 
DE92040042. Source: OSTI; NTIS; INIS; GPO Dep. 

The results of the radiological and non-radiological environmental 
monitoring programs for 1991 at the Bettis Laboratory are pre- 
sented. The results obtained form the monitoring programs 
demonstrate that the existing procedures ensured that environmen- 
tal releases during 1991 were in accordance with applicable 
Federal and State regulations except for one minor instance which 
was reported to Federal and State regulators where the Site's Na- 
tional Pollutant Di Elimination System (NPDES) water 


permit limit for oil and grease was exceeded for a short 
period of time. This instance is more fully discussed in the report. 
Evaluation of the environmental data indicate that operation of the 
Laboratory continues to have no adverse effect on the quality of 


the environment. A conservative assessment of radiation exposure 
to the general public as a result of Laboratory operations demon- 
strated that the dose received by any member of the public was 
well below the most restrictive dose limits established by the Envi- 
ronmental Protection Agency and the Department of Energy. 


34623 (WSEO-92-071) A low emission vehicle procure- 
ment approach for Washington State. McCoy, G.A.; Lyons, J.K.; 
Ware, G. Washington State Dept. of Ecology, Olympia, WA (United 
States); Washington State Energy Office, Olympia, WA (United 
States). Jun 1992. 75p. by Washington State Energy 
Office, Olympia, WA (United States). Order Number DE92040561. 
Source: OSTI; NTIS. 

The Clean Air Washington Act of 1991 directs the Department of 
Ecology to establish a clean-fuel vehicle standard. The Department 
of General Administration shall purchase vehicles based on this 
standard beginning in the Fall of 1992. The following summarizes 
the major issues effecting vehicle emissions and their regulation, 
and present a methodology for procuring clean-fuel vehicles for the 
State of Washington. Washington State’s air quality problems are 
much less severe than in other parts of the country such as Cali- 
fornia, the East Coast and parts of the Mid West. Ozone, which is 
arguably the dominant air quality problem in the US, is a recent 
and relatively minor issue in Washington. Carbon monoxide (CO) 
represents a more immediate problem in Washington, with most of 
the state’s urban areas exceeding national CO air quality stan- 
dards. Since the mid-1960's, vehicle tailpipe hydrocarbon and 
carbon monoxide emissions have been reduced by 96 percent rel- 
ative to precontrol vehicles. Nitrogen oxide emissions have been 
reduced by 76 percent. Emissions from currently available vehicles 
are quite low with respect to in-place exhaust emission standards. 
Cold-start emissions constitute about 75 percent of the total emis- 
sions measured with the Federal Test Procedure used to certify 
motor vehicles. There is no currently available “inherently clean 
burning fuel”. In 1991, 3052 vehicles were purchased under Wash- 
ington State contract. Provided that the same number are acquired 
in 1998, the state will need to purchase 915 vehicles which meet 
the definition of a “clean-fueled vehicle”. 
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34624 (WSRC-MS-—92-114) Study of the effect of humidity, 
particle hygroscopicity and size on the mass loading capacity 
of HEPA filters. Gupta, A. Westinghouse Savannah River Co., 
Aiken, SC (United States). [1992]. 83p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
(CONF-921110-23: Winter annual meeting of the American Soci- 
ety of Mechanical Engineers, Anaheim, CA (United States), 8-13 
Nov 1992). Order Number DE92019679. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Thesis submitted by A. Gupta to University of Cincinnati. 

The effect of humidity, particle hygroscopicity and size on the 
mass loading capacity of glass fiber HEPA filters has been studied. 
At humidifies above the deliquescent point, the pressure drop 
across the HEPA filter increased non-linearly with the areal loading 
density (mass collected/filtration area) of NaCl aerosol, thus signifi- 
cantly reducing the mass loading capacity of the filter compared to 
dry hygroscopic or non-hygroscopic particle mass loadings. The 
specific cake resistance, K2, has been computed for different test 
conditions and used as a measure of the mass loading capacity. K. 
was found to decrease with increasing humidity for the non- 
hygroscopic aluminum oxide particles and the hygroscopic NaCl 
particles (at humidities below the deliquescent point). It is postu- 
lated that an increase in humidity leads to the formation of a more 
open particulate cake which lowers the pressure drop for a given 
mass loading. A formula for predicting K2 for lognormally distributed 
aerosols (parameters obtained from impactor data) is derived. The 
resistance factor, R, calculated using this formula was compared to 
the theoretical R calculated using the Rudnick-Happel expression. 
For the non-hygroscopic aluminum oxide the agreement was good 
but for the sodium chloride, due to large variation in 
the cake porosity estimates, the agreement was poor. 


34625 (WSRC-RP-90-424-1-Rev.1-Add.1) Trithum in the Se- 
vanneh River environment addendum to WSRC-RP-90-42¢-1, 
Revision 1. Murphy, C.E. Jr.; Carlton, W.H. Westinghouse Savan- 
nah River Co., Aiken, SC (United States). 28 May 1992. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE92019346. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This document is an addendum to “Tritium in the Savannah 
River Site Environment,” WSRC-RP90-424- 1, released in May of 
1991. The purpose of this report is to update the information found 
in WSRC-RP-90-424-1 for the four year period 1987-1990. Some 
data has also been included from 1991. The report includes sum- 
maries of atmospheric and aqueous monitoring of tritium and 
estimates of the dose to the population surrounding the Savannah 
River Site. 


34626 (WSRC-RP-91-894) A comperison of the WIND Sys- 
tem atmospheric models and RASCAL. Fast, J.D. Westinghouse 
Savannah River Co., Aiken, SC (United States). [1991]. 46p. Spon- 
sored by USDOE, Washi , DC (United States). DOE Contract 
ACO0S9-89SR18035. Order Number DE92040207. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A detailed comparison of the characteristics of the WIND System 
atmospheric models and the NRC’s RASCAL code was made. The 
modeling systems differ substantially in the way input is entered 
and the way output is displayed. Nevertheless, using the same 
source term and meteorological input parameters, the WIND Sys- 
tem atmospheric models and RASCAL produce similar results in 
most situations. The WIND System atmospheric model i 
and those made by RASCAL are within a factor of two at least 
70% of the time and are within a factor of four 89% of the time. 
Significant differences in the dose between the models may occur 
during conditions of low wind speeds, strong atmospheric stability, 
and/or wet deposition as well as for many atmospheric cases in- 
volving cloud shine. Even though the numerical results are similar 
in most cases, there are many site-specific and operational charac- 
teristics that have been incorporated into the WIND System 
atmospheric models to provide SRS emergency response person- 
nel with a mor; effective emergency response tool than is currently 
available from ising RASCAL. 


34627 (W. RC-RP-92-473) Technology status report: Off- 
gas treatmer:’ technologies for chlorinated volatile organic 
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compound air emissions. Rossabi, J.; Haselow, J.S. Westing- 
house Savannah River Co., Aiken, SC (United States). 15 Apr 
1992. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE92040311. Source: OSTI; NTIS; GPO Dep. 
The purpose of this document is to review technologies for treat- 
ment of air streams that contain chlorinated volatile organic 
is (CVOCS) and to describe a Department of Energy Of- 
fice of Technology Development program that is planned to 
demonstrate innovative technologies for the abatement of CVOC 
emissions. This report describes the first phase of testing of off-gas 
treatment technologies. At least one more phase of testing is 
planned. Guidance for the preparation of this document was pro- 
vided by a predecisional draft outline issued by the Department of 
Energy's Office of Technology Development. The report is intended 
to evaluate the technical and regulatory aspects, public accep- 
tance, and estimated costs of technologies selected for 
development and testing. These technologies are compared to cur- 
rently practiced or baseline methods for treatment of CVOC-laden 
airstreams. A brief overview is provided rather than detailed cost 
and data comparisons because many of these technologies have 
not yet been field tested. A description of other promising technolo- 
gies for the treatment of CVOC emissions is also included. 
Trichloroethylene (TCE) and perchloroethylene (PCE) were used 
for industrial cleaning and solvent applications for several decades. 
These chemicals can be classified as CVOCS. As a result of past 
standard disposal practices, these types of compounds are persis- 
tent groundwater and soil contaminants throughout the United 
States and the Department of Energy Complex. 


34628 (Y/TS-874) Environmental Management Department 
Assurance Plan for Radionuclide Emission 


Measurements Project for compliance with National Emission 
Standerds for Hazardous Air Pollutants (NESHAP). Poole, D.A. 
Oak Ridge Y-12 Plant, TN (United States). Jun 1992. 57p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840S21400. Order Number DE92019440. Source: OSTI; 
NTIS; INIS; GPO Dep. 
This Quality Assurance Project Plan (QAPP) satisfies the quality 
assurance (QA) requirements in 40 CFR Part 61, Method 114, for 
ing that the radionuclide air emission measurements from the 
Y-12 Plant are representative; of a known precision and accuracy; 
and include administrative controls to ensure prompt response 
when emission measurements indicate an increase over normal ra- 
dionuclide emissions. The QAPP ensures the quality of the Y-12 
Plant radionuclide emission measurements data from the continu- 
ous samplers, breakthrough monitors, and minor radionuclide 
release points. The plan specifies the procedures for the manage- 
ment of the activities affecting the quality of the data for the Y-12 
Plant Environmental Management Department (EMD) within the 
Health, Safety, Environment, and Accountability Division (HSEA). 


34629 to remove acid gases from a flue gas. 
Newman, D.B. 16 May 1992. Filed date 15 Nov 1990. Canada 
Patent patent application 2030042. 11p. Source: Micromedia Ltd., 
Technical Information Centre, 165 Hotel de Ville, Place du Portage, 
Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC $6.00 CAN; 
MF $4.00 CAN. 

An apparatus is provided to remove acid gases from a flue gas 
containing sulfur dioxide and nitrogen oxides. The apparatus in- 
cludes a heat exchanger to reduce incoming flue gas temperatures. 
An oxidation chamber receives gases from the heat exchanger and 
oxidizes the oxides of sulfur and nitrogen in the flue gases to their 
highest valency state. A reaction tower receives gases from the ox- 
idizing chamber. The reaction tower includes a reaction surface. 
There is a first inlet for gas adjacent the base of the reaction tower 
and a second inlet for a basic compound in the reaction tower 
above the first inlet. This arrangement allows countercurrent flow of 
the gas and the basic compound to enable scrubbing of the gas. 
There is an outlet for scrubbed gases and an outlet for liquids at 
the tower base. in a particularly preferred embodiment, the basic 
compound is calcium hydroxide which produces calcium nitrate by 
reaction with the nitrogen oxides and calcium sulfate by reaction 
with the sulfuric acid produced from sulfur trioxide. Both of these 
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compounds are chemically neutral and provide valuable byprod- 
ucts, namely fertilizer in the case of calcium nitrate and a means of 
producing gypsum wallboard in the case of calcium sulfate. 1 fig. 
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Refer also to citation(s) 32728, 32909, 32910, 32922, 32923, 
32943, 32945, 32946, 32959, 32983, 32990, 32992, 33005, 33030, 
33034, 33035, 33036, 33038, 33041, 33044, 33045, 33046, 33047, 
33048, 33049, 33050, 33051, 33052, 33053, 33056, 33058, 33063, 
33073, 33079, 33080, 33084, 33092, 33093, 33294, 33309, 33324, 
33418, 33498, 33670, 33674, 33823, 33868, 34468, 34537, 34541, 
34622, 34625, 34755, 34756, 34766, 34788, 34916, 34918, 34966, 
34970, 34974, 34975, 35023, 35025, 35026, 35058, 35408, 35436, 
35475, 35480 


34630 (ANL/CP-76995) Remediation of lead-contaminated 
solis. Peters, R.W.; Shem, L. Argonne National Lab., IL (United 
States). [1992]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF- 
9209160-8: International symposium on energy, environment and 
information management, Argonne, IL (United States), 15-18 Sep 
1992). Order Number DE92040722. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Excavation and transport of soil contaminated with heavy metals 
has generally been the standard remediation technique for treat- 
ment of heavy-metal-contaminated soils. This approach is not a 
permanent solution; moreover, off-site shipment and disposal of 
contaminated soil involves high expense, liability, and appropriate 
regulatory approval. Recently, a number of other techniques have 
been investigated for treating such contaminated sites, including 
flotation, solidificatior/stabilization, vitrification, and chemical ex- 
traction. This paper reports the results of a laboratory i j 
determining the efficiency of using chelating agents to extract lead 
from contaminated soils. Lead concentrations in the soils 
from 500 to 10,000 mg/kg. Ethylenediaminetetraacetic acid (EDTA) 
and nitrilotriacetic acid (NTA) were examined for their potential ex- 
tractive capabilities. Concentrations of the chelating agents ranged 
from 0.01 to 0.10 M. The pH of the suspensions in which the ex- 
tractions were ranged from 4 to 12. Results showed that 
the removal of lead using NTA and water was ph-dependent, 
whereas the removal of lead using EDTA was ph-insensitive. Maxi- 
mum removals of lead were 68.7%,19.1%, and 7.3% using EDTA, 
NTA, and water, respectively (as compared with initial lead concen- 
trations). 


34631 (CONF-9205246—1-Vugraphs) Lessons from five 
years of vegetation monitoring on the Nevada Test Site. 
Hunter, R.B. Reynolds Electrical and ineering Co., Inc., Las 
Vegas, NV (United States). Analytical Services Dept. [1992]. 25p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO8-89NV10630. From Ecology, management and 
restoration of intermountain annual rangelands symposium; Boise, 
ID (United States); 18-21 May 1992. Order Number DE92040577. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In 1987 the US Department of Energy funded a formal, exten- 
sive monitoring program for the flora and fauna on the Nevada 
Test Site. The goal was to understand and record changes with 
time In the distribution and abundance of the plants and animals. 
The need to detect changes, rather than do a one-time characteri- 
zation, required careful selection of parameters and the use of 
permanent plots to distinguish spatial from temporal variability. 
Repeated measurements of the same plots revealed errors and im- 
precision which required changes in training and data collection 
techniques. Interpretation of trends after several years suggested it 
will be important to monitor not only changes, but causes of 
change, such as soil moisture and herbivory. Finally, the require- 
ment for records to be available over long periods of time poses 
problems of archiving and publication. This report consists of view- 
graphs presenting the findings of the study. 


34632 (CONF-920761-15) A preliminary study of the chem- 
istry of pore water extracted from tuff by one-dimensional 
compression. Kharaka, Y.K. (Geological Survey, Menlo Park, CA 





(United States)); Maest, A.S. (eds.); Peters, C.A.; Yang, |.C.; Hig- 
gins, J.D.; Burger. Geological Survey, Denver, co (United States). 
[1992]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract Al08-92NV10874. From 7. water-rock inter- 
action conference; Park City, UT (United States); 9-23 Jul 1992. 
Order Number DE92040952. Source: OSTI; NTIS; INIS; GPO Dep. 

A specially designed and fabricated one-dimensional compres- 
sion cell is being used to extract water from nonwelded and 
densely welded tuffs having degrees of saturation greater than 16 
and 37 percent respectively. Chemical of pore water ob- 
tained at increasing pressures are used to evaluate possible 
changes in chemistry caused by compression. The extracted pore 
water varies form a calcium chloride type to a sodium bicarbonate 
type. The mean concentration of dissolved ions generally de- 
creases during compression. The relative abundance of the major 
cations varies little with increasing pressure. Possible causes of the 
pore-water-chemistry changes include: (1) dilution of pore water by 
low ionic strength adsorbed water from zeolites and clays; (2) dis- 
solution reactions caused by the increase in dissolved carbon 
dioxide concentrations that may result from pressurization; (3) 
membrane filtration by zeolites and clays; and (4) ion exchange 
with the zeolites and clays. 


34633 (CONF-9209196—1) Subsurface transport of natural 
organic matter: Implications to contaminant mobility. Mc- 
Carthy, J.F. Oak Ridge National Lab., TN (United States). [1992]. 
23p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From international conference on or- 
ganic substances in soil and water; Lancaster (United Kingdom); 
14-17 Sep 1992. Order Number DE92040713. Source: OSTI; 
NTIS; GPO Dep. 

The transport of contaminants in the subsurface is controlled by 
both chemical factors related to the sorption of the contaminant to 
immobile surfaces of the aquifer and by hydrologic factors that de- 
termine the rate of flow of water within the aquifer. Typically, 
contaminant transport is described as a two-phase system, with a 
mobile phase composed of ground water and a solid phase com- 
posed of the immobile aquifer surfaces. Chemicals with limited 
solubility in water, or with a high affinity for binding to either 
charged surfaces of minerals or to organic coatings on the aquifer 
media, are generally regarded as being relatively immobile in the 
subsurface. For many subsurface environments, where the concen- 
trations of natural organic matter (NOM) in the ground water are 
very low (<O.2 mg C/L) and there are no stable inorganic colloids 
present in the mobile ground-water phase, this paradigm is reason- 
able. However, the presence of NOM or inorganic colloids in soil or 
ground water can compete with sorption sites on aquifer surfaces 
and effectively increase the apparent solubility of contaminants in 
the mobile ground-water phase, thus enhancing the mobility of the 
contaminant. In this paper, NOM is defined as the total dissolved 
organic matter or colloidal organic matter in ground water, and in- 
cludes both humic and nonhumic material. 


34634 (DOE/EA-0580) Treatability studies for uranium and 
plutonium contaminated solls using physical separation meth- 
ods: Environmental Assessment. USDOE Nevada Field Office, 
Las Vegas, NV (United States). Jul 1992. 25p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE92040411. Source: OSTI; NTIS; GPO Dep. 

The Nevada Field Office of the Department of Energy (DOE/NV) 
has stated in the Environmental Restoration and Waste Manage- 
ment (ERWM) Site Specific Plan for the Nevada Test Site (NTS) 
that DOE/NV is committed to achieving compliance with all applica- 
ble environmental laws, regulations, guidelines, and agreements 
covering operations at the NTS. The primary DOE/NV objective 
identified by the Site-Specific Plan is to comply with all laws and 
regulations aimed at pr ing human health and the environment. 
These include Nevada statutes and regulations which may be 
applicable, including federally delegated authorities. This environ- 
mental assessment discusses limited bench-scale soil treatability 
testing of physical processes for decontamination of plutonium- and 
uranium-contaminated soil. The proposed location of these studies 
would be the Treatability Testing Facility (TTF), Building 3124 at 
Test Cell “All in Area 25 of the NTS. 
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34635 (DOE/EH-0249) Tiger Team Assessment of the Ne 
tional Institute for Petroleum and Energy Research. USDOE 
Assistant Secretary for Environment, Safety, and Health, Washing- 
ton, DC (United States). May 1992. 467p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE92040678. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report documents the Tiger Team Assessment of the Na- 
tional Institute for Petroleum and Energy Research (NIPER) and 
the Bartlesville Project Office (BPO) of the Department of Energy 
(DOE), co-located in Bartlesville, Oklahoma. The assessment in- 
vestigated the status of the environmental, safety, and health 
(ES&H) programs of the two organizations. The Tiger Team As- 
sessment was conducted from April 6 to May 1, 1992, under the 
auspices of DOE's Office of Special Projects (OSP) in the Office of 
the Assistant Secretary for Environment, Safety and Health (EH). 
The assessment was comprehensive, encompassing environmen- 
tal, safety, and health issues; management practices; quality 
assurance; and NIPER and BPO self-assessments. Compliance 
with Federal, state, and local regulations; DOE Orders; best man- 
agement practices; and internal IITRi requirements was assessed. 
In addition, an evaluation was conducted of the adequacy and 
effectiveness of BPO and IITRI management of the ES&H and self- 
assessment processes. The NIPER/BPO Tiger Team Assessment 
is part of a larger, comprehensive DOE Tiger Team independent 
Assessment Program planned for DOE facilities. The objective of 
the initiative is to provide the Secretary with information on the 
compliance status of DOE facilities with regard to ES&H require- 
ments, root causes for noncompliance, adequacy of DOE and 
contractor ES&H management programs, response actions to 
address the identified problem areas, and DOE-wide ES&H compli- 
ance trends and root causes. 


34636 (DOE/EH-0250) Tiger Team Assessment of the 
Fermi National Accelerator Laboratory. USDOE Assistant Secre- 
tary for Environment, Safety, and Health, Washington, DC (United 
States). Jun 1992. 616p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE92040679. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This draft report documents the Tiger Team Assessment of the 
Fermi National Accelerator Laboratory (Fermilab) located in 
Batavia, Illinois. Fermilab is a program-dedicated national labora- 
tory managed by the Universities Research Association, Inc. (URA) 
for the US Department of Energy (DOE). The Tiger Team Assess- 
ment was conducted from May 11 to June 8, 1992, under the 
auspices of DOE's Office of Special Projects (OSP) under the Of- 
fice of the Assistant Secretary for Environment, Safety and Health 
(EH). The assessment was comprehensive, encompassing environ- 
mental, safety and health (ES&H), and quality assurance (QA) 
disciplines; site remediation; facilities management; and waste 
management operations. Compliance with applicable Federal , 
State of Illinois, and local regulations; applicable DOE Orders; best 
management practices; and internal Fermilab requirements was 
addressed. In addition, an evaluation of the effectiveness of DOE 
and Fermilab management of the ES&H/QA and self-assessment 
programs was conducted. The Fermilab Tiger Team Assessment is 
part a larger, comprehensive DOE Tiger Team Independent As- 
sessment Program planned for DOE facilities. The objective of the 
initiative is to provide the Secretary of Energy with information on 
the compliance status of DOE facilities with regard to ES&H re- 
quirements, root causes for noncompliance, adequacy of DOE and 
contractor ES&H management programs, response actions to 
address the identified problem areas, and DOE-wide ES&H compii- 
ance trends and root causes. 


34637 (DOE/ER/60492-6) Modelling regulation of decom- 
position and related root/mycorrhizal processes in arctic 
tundra solis: Final report. Linkins, A.E. Clarkson Univ., Potsdam, 
NY (United States). [1992]. 5p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-86ER60492. Order 
Number DE92040588. Source: OSTI; NTIS; GPO Dep. 

Since this was the final year of this project principal activities 
were directed towards either collecting data needed to complete 
existing incomplete data sets or writing manuscripts. Data sets on 
Imnaviat Creek watershed basin are functionally complete and data 
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finialized on the cellulose mineralizaiton and dust impact on soil or- 
ganic carbon and phsophorus decomposition. Seven manuscripts 
were prepared, and are briefly outlined. 


34638 (DOE/ER/60847—1) Stabilization of microorganisms 
for In situ degradation of toxic chemicals: Progress report. 
Crawford, R.L.; Stormo, K. Idaho Univ., Moscow, ID (United 
States). [1990]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG07-89ER60847. Order Number 
DE92040791. Source: OSTI; NTIS; GPO Dep. 

In our initial work, we have developed methods to microencapsu- 
late cells within beads of 5—100,um diameter, and we have 
examined these entrapped cells for their abilities to mineralize spe- 
cific chemicals in the presence of subsurface soils and waters 
obtained from the University of Idaho Groundwater Research Site 
(GRS). We have employed a pentachloropheno! (PCP)-degrading 
Flavobacterium and a toluene-degrading Pseudomonas. Cells were 
immobilized within one of three polymeric matrixes: alginate, 
agarose, or polyurethane. 


34639 (DOE/ER/60847-2) Stabilization of microorganisms 
for In situ degradation of toxic chemicals: Progress report, 
Year two. Crawford, R.L.; Stormo, K. Idaho Univ., Moscow, ID 
(United States). 1 Mar 1991. 14p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG07-89ER60847. 
Order Number DE92040792. Source: OSTI; NTIS; GPO Dep. 

We have developed methods to microencapsulate a 
petachloropheno!l (PCP)-degrading Flavobacterium and a p-cresol 
(PCR)-degrading Pseudomonas within beads of 5-100 am diame- 
ter, and we examined these entrapped cells for their abilities to 
mineralize PCP and PCR in the presence of subsurface soils and 
waters obtained from the University of Idaho (Ul) Groundwater Re- 
search Site (GRS). Matrixes employed to make beads included 
alginate, agarose, polyurethane, agarose coated. by polyurethane, 
and novel polyurethanes containing cross-linked sources of supple- 
mental carbon and/or nitrogen sources. A low-pressure-nozzie 
apparatus was developed for the production of microspheres. We 
found that microencapsulated cells survived better and were 
catabolically more active than free cells in the presence of aquifer 
materials. Microcosm studies reported here confirmed that mi- 
crobeads containing long-lived pollutant-degrading bacterial celis 
can be readily prepared in sizes that will travel through subsurface 
sand/gravel aquifer matrixes. Microencapsulated bacteria at PCP 
concentrations up to 275 ppM and free cells at PCP concentrations 
< 150 ppM can remain active for extended periods under simu- 
lated aquifer conditions. Periods of several months are certainly 
attainable. This should be sufficient time to effect significant envi- 
ronmental restoration through biodegradation of specific targeted 
pollutants. 


34640 (DOE/ER/61080-2) Spatial and temporal patterns of 
biotic exchanges of CO. between the atmosphere and tropical 
landscapes and thelr role in the global carbon balance: 
Progress report of SUNY-ESF Group. State Univ. of New York, 
Albany, NY (United States). Research Foundation. [1992]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-90ER61080. Order Number DE92019170. Source: 
OSTI; NTIS; GPO Dep. 

At SUNY ESF, our overall objective for this year was to finish re- 
fining the methods used to convert our previous models of global 
carbon flux and land use change into a GIS-compatible format. We 
now have the ability to obtain, convert, and incorporate geographic 
data into spatial simulation models that describe past carbon ex- 
change patterns, as well as predict future landuse change and 
carbon exchange. Our initial tests of this model in Peninsula 
Malaysia have been very promising, in that we are able to suc- 
cessfully predict land use from 1972 to 1982 and even from 1870 
to 1970. In this context “successful” means that we classify in the 
model from 80 to 95 percent of the cells correctly, depending upon 
the number of land use types we try to predict. We are now 
preparing to apply this model to the entire continent of Africa and 
to Central America. 


34641 (DOE/MT/92002-T1) Fleld studies of beach cones as 
coastal erosion control/reversal devices for areas with signifl- 
cant oll and gas activities: Technical progress report, 
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April-June 1992 and Project status » June 1992. Tulane 
Univ., New Orleans, LA (United States). 17 Jul 1992. 131p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC22-92MT92002. Order Number DE92040518. Source: OSTI; 
NTIS; GPO Dep. 

A field demonstration/study of a novel shoreline erosion protec- 
tion device called beach cones is planned. These patented, 
fiberglass- reinforced concreted devices are to be deployed in a 
number of geometric patterns at seven location in the Bastian Bay 
area of Western Plaquemines Parish. The purpose of the work de- 
scribed in this report was to evaluate the proposed study’s impact 
on living and non-living shellfish resources within each of the 
project's seven separate Study Areas. Major accomplishments for 
this reporting period were as follows: aerial photographs of the 
experimental sites were taken; all permit applications were filed; in- 
formation was submitted for the Environmental Report; several 
reconnaissance trips to the experimental sites were made; meet- 
ings were held among all participating organizations to further plan 
the research; permit was obtained from the US Army Corps of 
Engineers; test sites were surveyed by the Xavier University con- 
tingent; survey data were taken at all sites; the Oyster Assessment 
was completed; permit was obtained from the State of Louisiana 
Department of Natural Resources; and initial survey data were fi- 
nalized at ail sites. 


34642 (DPSP-88-1002-Vol.1) Technical summary of 
groundwater quality protection program at the Savannah River 
Site, 1952-1986: Volume 1, Site geohydrology and waste sites. 
Heffner, J.D. (ed.) (Exploration Resources, Inc., Athens, GA 
(United States)). Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(United States). Savannah River Lab.; Exploration Resources, Inc., 
Athens, GA (United States). 1 Nov 1991. 1248p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO09- 
76SR00001 ;AC09-89SR18035. Order Number DE92040274. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report provides information regarding the status of and 
groundwater quality at the waste sites at the Department of En- 
ergy’s (DOE) Savannah River Site (SRS). Specific information 
provided for each waste site at SRS includes its location, size, in- 
ventory (when known), and history. Many waste sites at SRS are 
considered to be of little environmental concern because they con- 
tain nontoxic or inert material such as construction rubble and 
debris. Other waste sites, however, either are known to have had 
an effect on groundwater quality or are suspected of having the 
potential to affect groundwater. Monitoring wells have been in- 
stalled at most of these sites; monitoring wells are scheduled for 
installation at the remaining sites. Results of the groundwater anal- 
yses from these monitoring wells, presented in the appendices, are 
used in the report to help identify potential contaminants of con- 
cern, if any, at each waste site. The list of actions proposed for 
each waste site in Christensen and Gordon's 1983 report are sum- 
marized, and an update is provided for each site. Planned actions 
for the future are also outlined. 


34643 (ECN-RX-92-039) Continuous measurements of sur- 
face exchange of SO. and NH;: Implications for their possible 
Interaction in the deposition process. Erisman, J.W. (Rijksin- 
stituut voor Volksgezondheid en Milieuhygiene, Bilthoven 
(Netherlands)); Wyers, G.P. Netherlands Energy Research Foun- 
dation (ECN), Petten (Netherlands). Jul 1992. 23p. Order Number 
DE93704904. Source: OSTI; NTIS (US Sales Only). 

Submitted for publication in the journal Atmospheric Environ- 
ment. 

Simultaneous measurements of SO2 and NHg dry deposition us- 
ing the micrometeorological gradient method were performed 
continuously at two heathlands (Leender Heide and Elspeetsche 
Veid in the Netherlands). It is concluded that dry deposition of both 
SO, and NHg at the two locations is limited by aerodynamic resis- 
tance. The results of the measurements are used to investigate the 
influence of pollution climates on the dry deposition of SO2 and 
NHg. It is demonstrated that low surface resistances of SO2 and 
NHg will occur in humid regions, as surface wetness is found to be 
the most important parameter. A high flux of one gas relative to the 
other can increase its surface resistance through saturation of the 





surface and lower the resistance for the other gas. During dry con- 
ditions, SO2 and NHg uptake is controlled by stomatal behaviour of 
the heather plants. Upward fluxes of NH3 have been observed dur- 
ing these periods. It is furthermore suggested that fog composition 
has a large influence on R, values, resulting in both high and low 
values. Frost was demonstrated to increase R- values of both 
gases. 9 figs., 1 tab., 33 refs. 


34644 (EGG-10617-1123) An aerial radiological survey of 
the Oak Ridge Reservation and surrounding area, Oak Ridge, 
Tennessee: Date of survey: September 1989. Maurer, R.J. EG 
and G Energy Measurements, Inc., Las Vegas, NV (United States). 
Remote Sensing Lab. Sep 1989. 41p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO8-88NV10617. 
Order Number DE93000459. Source: OSTI; NTIS; INIS; GPO Dep. 

An aerial radiological survey of the Oak Ridge Reservation 
(ORR) and surrounding area in Oak Ridge, Tennessee, was con- 
ducted from September 12-29, 1989. The purpose of the survey 
was to measure and document the site’s terrestrial radiological en- 
vironment for use in effective environmental management and 
emergency response planning. The aerial survey was flown at an 
altitude of 91 meters (300 feet) along a series of parallel lines 152 
meters (500 feet) apart. The survey encompassed an area of 440 
square kilometers (170 square miles) as defined by the Tennessee 
Valley Authority Map S-16A of the entire Oak Ridge Reservation 
and adjacent area. The results of the aerial survey are reported as 
inferred exposure rates at 1 meter above ground level (AGL) in the 
form of a radiation contour map. Typical background exposure 
rates were found to vary from 5 to 14 microroentgens per hour 
(uFV/h). The man-made radionuclides, cobalt-60, cesium-137, and 
protactinium-234m (a radioi indicative of depleted uranium), 
were detected at several facilities on the site. In support of the 
aerial survey, ground-based exposure rate and soil sample mea- 
surements were obtained at several locations within the survey 
boundary. In addition to the large scale aerial survey, two special 
flyovers were requested by the Department of Energy. The first re- 
quest was to conduct a survey of a 1-mile x 2-mile area in south 


Knoxville, Tennessee. The area had been used previously to store 
contaminated scrap metals from operations at the Oak Ridge site. 
The second request was to fly several passes over a 5-mile length 
of railroad tracks leading from the Oak Ridge Y-12 Plant, north 
through the city of Oak Ridge. The railroad tracks had been previ- 
ously used in the transport of cesium-137. 


34645 (ETDE-mf-93702080) Employment of laboratory 
ecosystems as standard model systems to evaluate ecochem/- 
cals under reproducible conditions. Heise, M.; Schuphan, 
1; Ebing, W. Biologische Bundesanstalt fuer Land- und 
Forstwirtschaft, Berlin (Germany). Abt. fuer Oekologische Chemie; 
Umweltbundesamt, Berlin (Germany). 28 Jun 1988 100p. (in Ger- 
man). Contract UFOPLAN 10605033. Order Number DES3702080. 
Source: OSTI; NTIS (US Sales Only). 

A standard ecosystem model-section of an urban grassland has 
been developed representative for terrestrial testing environmental 
chemicals in an instrumented glass-chamber under reproducible 
conditions. The main components of the model-section were rye 
grass (Lolium perenne) and Kentucky bluegrass (Poa pratensis) 
besides colonial bent grass (Agrostis tenuis) and soft brome (Bro- 
mus mollis) as well as 6 dicotyle species. The model-sections were 
grown up using a raster screen in a sandy soil under standardized 
and reproducible greenhouse conditions. The test chemicals 
pentachlorophenol and lindane were applied to the systems as '*C- 
labeled contaminants at a defined time when the plants reached 
the growing-height of 10 cm and the soil-covering of 60%. The sys- 
tem was enriched with earthworms before, and with pillbugs and 
spiders after application. The fate of the chemicals was followed 
during periods up to 23 or 26 days after application of the chemi- 
cals in waterdrops of simulated rainfall on plants and soil. The 
radioactive residues in air, soil, water, plants and animals yielded 
an overall recovery in the range of 92 to 99%. Total turnover, min- 
eralization, volatilization, the difference between the residue of the 
monocotyledons and dicotyledons, the residue and the metabolized 
parts in plants, soil and water, and the transfer to the animals were 
proposed as general evaluation system by using a set of members 
to assess the ecochemicals. (orig.) With 50 refs., 25 tabs., 13 figs. 
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34646 (ETDE-mf-93705583) Polychlorinated dioxins and 
dibenzofurans in the environment, food and human samples 
mother’s milk. Sampling, analysis, evaluation. Final 
report. Pt. 1 and 2. Bundesgesundheitsamt, Berlin (Germany). Inst. 
fuer Wasser-, Boden- und Lufthygiene; Muenchen Univ. (Germany). 
Max-v.-Pettenkofer-institut fuer Hygiene und Medizinische Mikrobi- 
ologie; Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany). [1992] 373p. (in German). Contract BMFT 0765001. 
Order Number DE93705583. Source: OSTI; NTIS (US Sales Only). 

Published in two separate volumes. 

The research project was carried out in two stages. In the first 
stage, the sources of PCDD and PCDF, their distribution in the en- 
vironment and the human exposure pathways were investigated 
and assessed. In the second stage, further exposure pathways, 
effects on humans and food, and the basic exposure level of hu- 
mans were determined. For the of identification and 
quantification by means of capillary gas chromatography mass 
spectrometry, a modular system for sample preparation was devel- 
oped which comprises five different column chromatography 
separation steps. A universally applicable, three-stage sample 
preparation method was combined with a specific concentration 
technology in order to obtain high-purity evaluates with an end vol- 
ume of 7 yl. This ensures very good detection limits even for 
low-resolution spectrometers. (orig.). 


34647 (EUR-12550) Evaluation of data on the transfer of 
radionuclides in the food chain post-Chernobyi action. 
Desmet, G. (Commission of the European Communities, Brussels 
(Belgium)); Sinnaeve, J. Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1992. 313p. Source: OSTI; NTIS 
(US Sales Only); INIS. 

During the accident at Chernobyl large amounts of radioactive 
materials were released into the atmosphere and distributed all 
over Europe. Depending on the of the radioactive 
clouds and the large variation of rainfall during its passage 
through, large local and regional differences in deposition were ob- 
served, leading to an enhanced contamination of soil and plants. 
Consequently, the radionuclides entered the foodchain by several 
pathways. The radiological consequences of radionuclides dis- 
charged from nuclear installations usually are evaluated using 
doses assessment models. In these models the passage from one 

into another, @.g. the transfer from soil into plants, 
from plants into milk or meat is defined by transfer factors, which 
are influenced by various parameters. From the long term point of 
view only the long-lived nuclides like '*/'97Cs are important for 
long term radiation risk assessment after the Chernobyl accident. 
In this accident the release of radioactive materials took place over 
a longer time period and varied in rate and radionuclide composi- 
tion. Some regions of Europe were contaminated several times. To 
improve radiation dose prediction the CEC has initiated the Post- 
Chernobyl radiation ramme valuation of Data on 
the Transfer of Radionuclides in the Foodchain including five main 
items to be studied by different laboratories: 1. Impact of chemical 
speciation on the radionuclide transfer in terrestrial ecosystems af- 
ter a core disruptive accident, especially in soils and plants. 2. 
Transfer paths of radionuclides in seminatural and natural ecosys- 
tems and their role in contaminating the foodchain. 3. Validation of 
soil-to-plant parameters. 4. Transfer of radionuclides to animals 
and animal products. 5. Transfer paths in aquatic systems and 
their importance for the contamination of the foodchain. 


34648 (EUR-13925) User's manual for the G.T.M.-1 
computer code. Prado-Herrero, P. (Centro de Investigaciones En- 
ergeticas, Medioambientales y Tecnologicas (CIEMAT), Madrid 
(Spain)). Commission of the European Communities, Luxembourg 
(Luxembourg). 1992. 87p. Contract 3383-88-03 TG ISP E. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This document describes the GTM-1 ( Geosphere Transport 
Model, release-1) computer code and is intended to provide the 
reader with enough detailed information in order to use the code. 
GTM-1 was developed for the assessment of radionuclide migra- 
tion by the ground water ae geologic its whose 
properties can change along the pathway.GTM-1 solves the trans- 
port equation by the finite differences method ( Crank-Nicolson 
scheme ). It was developped for specific use within Probabilistic 
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System Assessment (PSA) Monte Carlo Method codes; in this con- 
text the first application of GTM-1 was within the LISA (Long Term 
Isolation System Assessment) code. GTM-1 is also available as an 
independent model, which includes various submodels simulating a 
multi-barrier disposal system. The code has been tested with the 
PSACOIN ( Probabilistic System Assessment Codes intercompari- 
son) benchmarks exercises from PSAC User Group (OECD/NEA). 
10 Refs., 6 Annex., 2 Tabs. 


34649  (INIS-JP-005, pp. 76-80) The latest map of the distr/- 
bution of environmental radiation in Japan. Fujitaka, K. 
(National Inst. of Radiological Sciences, Chiba (Japan)); Abe, M.; 
Abe, S. Japan Atomic Energy Research Inst., Tokyo (Japan). 1991. 
462p. (CONF-910359-: 3. international symposium on advanced 
nuclear energy research: global, environment and nuclear energy, 
Mito (Japan), 13-15 Mar 1991). In Proceedings of the third interna- 
tional symposium on advanced nuclear energy research: Global 
environment and nuclear energy. Order Number DE92514989. 
Source: OSTI; NTIS; INIS. 

Published in summary form only. JAPAN/background radiation; 
BACKGROUND RADIATION/japan; JAPAN; SPATIAL DOSE DIS- 
TRIBUTIONS; IONIZATION CHAMBERS; SURVEY MONITORS; 
NAI DETECTORS; RADIATION DOSES; AERIAL MONITORING; 
NATURAL RADIOACTIVITY; MAPS; STATISTICAL DATA; IS- 
LANDS; TECTONICS 


34650 (INIS-JP—005, pp. 81-84) A study on vertical distribu- 
tion of radionuclides in the soll layers 0-30 cm deep in relation 
to their particle size. Megumi, K. (Univ. of Osaka Prefecture, 
Sakai (Japan). Research Inst. for Advanced Science and Technol- 
ogy); Sato, Y.; Matsunami, T.; Fukuda, K.; Ishiyama, T.; Kimura, 
S.; Tsujimoto, T. Japan ‘Atomic Energy Research Inst., Tokyo 
(Japan). 1991. 462p. (CONF-910359-: 3. international symposium 
on advanced nuclear energy mcs ly ‘global, environment and 
nuclear energy, Mito (Japan), 13-15 Mar 1991). In Proceedings of 
the third international symposium on advanced nuclear energy re- 
search: Global environment and nuclear energy. Order Number 
DE92514989. Source: OSTI; NTIS; INIS. 


It is fundamentally important to have a detailed knowledge of 
distribution of radionuclides in soils in natural environments for an 


understanding of behavior of nuclides during a lengthy period be- 
yond the limit of the possible in experimental systems. Core soil 
samples (30 cm) were taken from surface of the ground in the cen- 
tral parts (Osaka and Wakasa) of Japan. Each core sample was 
sliced into 5 cm sections and the parts of the soil larger than 10 
mesh were excluded by standard sieves. Some of the samples 
were further sieved into four classes of soil particles, such as, 10- 
60, 60-100, 100-200 and more than 200 mesh. The concentrations 
of U-series nuclides (“°U, 226Ra, 2!Pb), Th-series nuclides 
@2Th, 228Ra), “K and 137Cs in the samples were determined by 
gamma ray spectrometry and photon activation analysis. The pho- 
ton activation analysis with a planer type of Ge detector was made 
by irradiating the samples with bremsstrahlung of tungsten target 
from electron accelerator, 16 MeV, at Res. Inst. for Advanced Sci. 
and Tech., Univ. of Osaka Pref. Fallout '°’Cs and 2'°Pb deposition 
in the soil layers showed vertical variation mainly depending on the 
organic substances contents, the ratios of water contents and parti- 
cle sizes at each location. A good correlation was found between 
the concentrations of these two nuclides. This correlation is avail- 
able to evaluate of the 'S’?Cs contamination levels in soils. The 
concentrations of 8U, 226Ra, 232Th, 228Ra and “°K contained 
originally in soils, changed slightly with the depth and the vertical 
distributions of these nuclides were found to relate mainly to the 
soil particle size in the layer. This tendency was evidently observed 
in the soil originating from the weathering of granite rock. (author). 


34651 (INIS-JP-005, pp. 109-112) Migration of radionu- 
clides through the terrestrial environment: Dependence on 

chemical and physical forms. Amano, H. (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment); Matsunaga, T.; Ueno, T.; Yanase, N.; Kobayashi, Y. Japan 
Atomic Energy Research Inst., Tokyo (Japan). 1991. 462p. (CONF- 
910359-—: 3. international symposium on advanced nuclear energy 
research: global, environment and nuclear energy, Mito (Japan), 
13-15 Mar 1991). In Proceedings of the third international sympo- 
sium on advanced nuclear energy research: Global environment 


338 ERA Vol. 17, No. 12 


and nuclear energy. Order Number DE92514989. Source: OST]; 
NTIS; INIS. 

Migration behavior of radionuclides through the terrestrial envi- 
ronment is strongly affected by chemical and physical forms. To 
clarify the dependence of migration behavior of some radionuclides 
on chemical and physical forms, deposition of atmospherically dis- 
charged tritium and discharge of 'S’7Cs in river were examined. 
Tritium (except for organically bounded one) is one of the most 
mobile radionuclides, but '°7Cs is one of the most immobile ra- 
dionuclides in the environment. A field experiment of atmospheric 
release of tritium gas was carried out at the Chalk River Nuclear 
Laboratories, Canada in June 1987 to investigate tritium transfer in 
environmental materials. Our participation was focussed on the 
change of chemical forms of tritium and the deposition into soil. In 
contrast, migration of atmospheric HTO was studied in the vicinity 
of operating nuclear facilities in Japan. Discharge of '’Cs in river 
watershed was also examined. Dissolved and particulate '*’Cs are 
transported into sea through a river. It was shown that the domi- 
nant speciation of 'S’Cs ch from the dissolved to the 
particulate mode depending on the flow conditions related to pre- 
cipitation events. (J.P.N.). 


34652 (INIS-JP-005, pp. 167-175) Natural systems predic- 
tion of radionuclide migration. Ewing, R.C. (New Mexico Univ., 
Albuquerque, NM (United States)). Japan Atomic Energy Research 
Inst., Tokyo (Japan). 1991. 462p. (CONF-910359-—: 3. international 
symposium on advanced nuclear energy research: global, environ- 
ment and nuclear energy, Mito (Japan), 13-15 Mar 1991). In 
Proceedings of the third intemational symposium on advanced nu- 
clear energy research: Global environment and nuclear energy. 
Order Number DE92514989. Source: OSTI; NTIS; INIS. 

This paper reviews the application (and limitations) of data from 
natural systems to the verification of performance assessments, 
particularly as they apply to the evaluation of the long-term perfor- 
mance of waste forms, backfill, canister materials, and finally, the 
integrity of the repository itself. Two specific examples, the corro- 
sion of borosilicate glass and the formation of alteration products of 
spent fuel, will be discussed. In both cases, inferences are of three 
types: (1) directly applicable data (i.e. radiation effects, stable 
phase assemblages): (2) inferences based on the analogous be- 
haviour of the natural and repository systems (¢@.g. long-term 
corrosion rate); (3) specific identification of new phenomena that 
could not have been anticipated from the short term laboratory 
data (i.e. new mechanisms for the retention or release of radionu- 
clides). The latter can only be derived from the observation of 
natural systems. Finally, specific attention will be paid to the limita- 
tions in the use of natural systems, particularly as the spatial and 
temporal scales expand, and to the inherent limitations of predic- 
tion and verification. (J.P.N.). 


34653 (INIS-JP-005, pp. 212-216) A simple way to incorpo- 
rate kinetic effects into migration assessment: Modeling 
radionuclide adsorption to rocks by the first-order rate law. 
Fujikawa, Yoko (Kyoto Univ., Kumatori, Osaka (Japan). Research 
Reactor Inst.); Fukui, Masami. Japan Atomic Energy Research 
Inst., Tokyo (Japan). 1991. 462p. (CONF-910359—: 3. international 
symposium on advanced nuclear energy research: global, environ- 
ment and nuclear energy, Mito (Japan), 13-15 Mar 1991). In 
Proceedings of the third intemational symposium on advanced nu- 
clear energy research: Global environment and nuclear energy. 
Order Number DE92514989. Source: OSTI; NTIS; INIS. 

The necessity of including adsorption kinetics into migration 
model in addition to static K, approach has been pointed out. One 
of the important factors which cause the kinetic effects is the diffu- 
sion controlled adsorption of radionuclides to geologic materials. 
The phenomena have been usually modeled by Fickian diffusion 
model. However, if the model was applied to actual inhomoge- 
neous systems, the correspondent numerical schemes will 
consume enormous CPU time. The present study introduce a sim- 
ple model to simulate diffusion controlled adsorption of nuclides to 
geologic materials. The model consists of first-order kinetics com- 
bined with instantaneous adsorption term. The first-order rate 
parameters were interpreted using mobile-immobile zone concepts 
and were theoretically related with several intrinsic parameters in- 
cluding: diffusion coefficients in immobile solution zones, solid 





phase geometry, and porosity. Using the first-order kinetics in con- 
junction with physical transport terms, solution for inhomogeneous 
fields will be obtained much easier. (author). 


34654 (INIS-JP—005, pp. 217-222) lonlie strength effect on 
solubility of Np(V) hydroxide and migration behavior of Np(V) 
in the presence of Fe(ill) particles. Itagaki, H. (Tokyo Univ., Tokai, 
Ibaraki (Japan). Nuclear Engineering Research Lab.); Tanaka, S.; 
Yamawaki, M.; Nakayama, S.; Senoo, M. Japan Atomic Energy 
Research Inst., Tokyo (Japan). 1991. 462p. (CONF-910359-: 3. in- 
ternational symposium on advanced nuclear energy research: 
global, environment and nuclear energy, Mito (Japan), 13-15 Mar 
1991). In Proceedings of the third international symposium on ad- 
vanced nuclear energy research: Global environment and nuclear 
energy. Order Number DE92514989. Source: OSTI; NTIS; INIS. 
The effect of ionic strength on the solubility of neptunium(V) hy- 
droxide was studied under the oxidizing condition in the pH range 
of 7 to 12 at room temperature(20-25degC).The solubility was 
mainly approached from oversaturation direction under CO.-free 
argon atmosphere. The ionic strength of the neptunium solutions 
was adjusted to 0.01, 0.10 or 0.80 by NaClO,. From the pH- 
dependent solubility curves, the solubility product (Ksp), and the 
first and the second hydrolysis constants (6;, 62) were obtained: 
at |=0.80 logKsp=-10.9+0.08, log6;=4.83+0.43, logS2=7.69+0.24, 
at I=0.10 logKsp=-9.58+0.09, log6,=3.99+0.58, logG2=7.37+0.35 
and at l=0.012 logKsp=-7.89+0.06 (6; and 62 have large errors). 
X-ray diffraction peaks were not observed in any of the precipitates 
stored for 1 dya to 3 months, meaning that neptunium(V) com- 
pounds remained non-crystalline for 3 months. Migration behavior 
of neptunium(V) in the presence of iron(Ill) particles was studied by 
column method and filtration in order to elucidate the effect of iron 
(Ill) particles on the migration of neptunium(V). Neptunium(V) solu- 
tions containing iron (Ill) colloids were prepared by adding FeCl, to 
the neptunium(V) solutions. Prepared concentrations of 
nium(V) solutions were below neptunium(V) solubility. From the 
column experiment, after ing the column packed with quartz 
powder some of the Np(V)-Fe(Ill) pseudocolioids were decom- 


posed to Fe(Ill) particles and NpO2OH or (NpO2OH)n. (author). 
34655 


(INIS-JP-005, pp. 236-240) The analyses of various 
ic nuclides from Oklo natural reactor. Hidaka, H. 
(Tokyo Univ. (Japan). Faculty of Science); Masuda, A. Japan 
Atomic Energy Research Inst., Tokyo (Japan). 1991. 462p. (CONF- 
910359—: 3. international symposium on advanced nuclear energy 
research: global, environment and nuclear energy, Mito (Japan), 
13-15 Mar 1991). In Proceedings of the third international sympo- 
sium on advanced nuclear energy research: Global environment 
and nuclear energy. Order Number DE92514989. Source: OSTI; 
NTIS; INIS. 

The isotopic ic compositions of Rb, Sr, Zr, Mo, Ru, Pd, Ag, Te, Ba, 
rare earth pero (REE) and U in four Oklo uranium ore samples 
were determined by thermal ionization mass spectrometer. The 
analyses of these elements make possible the reconstruction of 
relative fission product yield curves covering mass number range 
from 85 to 176 of Oklo samples. Relative mobility or retentivity of 
fissiogenic nuclides in the Oklo ore can be recognized from the de- 
viations between empirical fission yields for uranium fuel and 
measured ones for Oklo samples. The degree of retention for 
some fissiogenic nuclides would be discussed. The comparison of 
empirical fission yields with measured ones suggests that Ru, Pd, 
Te and most of REE have been retained well in the reactor. On the 
other hand, considerably large amounts of fissiogenic Rb, Sr and 
Ba have been removed from the reactor. Fissiogenic Zr, Mo and 
Aa have been partially removed. (author). 


34656 (INIS-JP-005, pp. 241-245) Case history of natural 
analogue research on sandstone type uranium occurrences, 

Sakamaki, Y. (Geological Survey of Japan, Tsukuba, 
Ibaraki (Japan)); Kanai, Y. Japan Atomic Energy Research Inst., 
Tokyo (Japan). 1991. 462p. (CONF-910359—: 3. international sym- 
posium on advanced nuclear energy research: global, environment 
and nuclear energy, Mito (Japan), 13-15 Mar 1991). In Proceed- 
ings of the third international symposium on advanced nuclear 
energy research: Global environment and nuclear energy. Order 
Number DE92514989. Source: OSTI; NTIS; INIS. 


54 ENVIRONMENTAL SCIENCES 
5402 Environmental Sciences, Terrestrial 


Previous fundamental studies on the ore genesis of uranium oc- 
currences chiefly in Cenozoic sandstone formations in Japan, have 
been re-examined as the case history on natural analogue of ra- 
dionuciides in high-level radioactive wastes (HLRW). Two principal 
mode of occurrences have been distinguished Cenozoic 
uranium localities in Japan. In the Setouchi (Inland Sea) subregion, 
hot-spots are found in lacustrine to shallow sea facies of calm en- 
vironment, corresponding to the first stage of formation of tectonic 
basins. As observed in Ningyo-toge and Tono area, stratabound 
ore bodies are generally arranged into paleo-channels. Another 
type of sporadic uranium indications are found within collapse 
basins in the 'Green-tuff’ subregion, where intense volcanisms and 
block movements had been taken places throughout Middle 
miocene age. Well-developed fractures were to be favorable paths 
for uraniferous groundwater, as well as the suitable site for deposi- 
tion of uranium. In both cases, the source material of uranium is 
granitic basement. Under oxidizing environment, uranium anoma- 
lies have been occasionally detected in surface- or fracture waters 
which passing through decomposed granite. In contrast to the 
behavior of uranium, one of the adequate analogues for mobile nu- 
—_ thorium and REE are relatively immobile even under the 

and geochemical circumstances. In ore horizon, 
oie reducing condition has still been kept, geochronological age 
of Stine endian mbenadh hide senmedanes ehthe-tan @ 
the host rock. Analysis of structural contro! shows that the principal 
factors for uranium concentration are the layout of redox front re- 
lated to paleo-water tables. 234U/238U disequilibrium method has 
been proved to be the powerful tool for detecting mobility of ura- 
nium in the host rock throughout diagenesis and weathering 
process. The result of field and laboratory works on this is reported 
as an example. (author). 


34657 (INIS-JP-005, pp. 253-257) Application of crosshole 
permeability test for characterization of hydraulic properties of 
Jointed rock mass. Aoki, K. (Kajima Technical Research Inst., 
aaa scandal (Japan)); Toida, M.; Shiogama, Y.; Kobuchi, T. Japan 

tomic Energy Research Inst., Tokyo (Japan). 1991. 462p. (CONF- 
910080 3. international symposium on advanced nuclear energy 
research: global, environment and nuclear energy, Mito (Japan), 
13-15 Mar 1991). In Proceedings of the third international sympo- 
sium on advanced nuclear energy research: Global environment 
and nuclear energy. Order Number DE92514989. Source: OSTI; 
NTIS; INIS. 

In order to investigate the applicability of the crosshole perme- 
ability test for jointed rock mass, the in situ experiment was 
performed and following conclusions were obtained. Figure 10 
Seismic wave paths which showed the remarkable attenuations of 
amplitudes and predominant flow paths (1) The three dimensional 
hydraulic properties could be evaluated by the crosshole perme- 
ability test, and their anisotropy was verified with the directional 
distributions of seismic velocities (i.e. the directional characteristic 
of joints in the rock mass). (2) As the distribution of highly perme- 
able zone evaluated by the crosshole permeability test showed the 
good correspondence with that of joints in the rock mass estimated 
by the crosshole seismic tomography, therefore, the highly perme- 
able zone could be considered to be detected by such crosshole 
permeability tests. It remains to be studied that highly permeable 
zones should be detected more accurately and reliably, and then 
the form of groundwater flow chould be explicated to evaluate the 
hydraulic properties, by expanding such crosshole methods. (au- 
thor). 


34658 (INIS-JP-005, pp. 283-291) Fractal analysis of frac 
tures and microstructures in rocks. Merceron, T. (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment); Nakashima, S.; Velde, B.; Badri, A. Japan Atomic 
Energy Research Inst., Tokyo (Japan). 1991. 462p. (CONF- 
910359-: 3. international symposium on advanced nuclear energy 
research: global, environment and nuclear energy, Mito (Japan), 
13-15 Mar 1991). In Proceedings of the third international sympo- 
sium on advanced nuclear energy research: Global environment 
and nuclear energy. Order Number DE92514989. Source: OST]; 
NTIS; INIS. 

Fractal geometry was used to characterize the distribution of 
fracture fields in rocks, which represent main pathways for material 
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migration such as groundwater flow. Fractal investigations of frac- 
ture distribution were performed on granite along Auriat and 
Shikoku boreholes. Fractal dimensions range between 0.3 and 0.5 
according to the different sets of fracture planes selected for the 
analyses. Shear, tension and compressional modes exhibit differ- 
ent fractal values while the composite fracture patterns are also 
fractal but with a different, median, fractal value. These observa- 
tions indicate that the fractal method can be used to distinguish 
fracture types of different origins in a complex system. Fractal 
results for Shikoku borehole also correlate with geophysical param- 
eters recorded along, drill-holes such as resistivity and possibly 
permeability. These results represent the first steps of the fractal 
investigation along drill-holes. Future studies will be conducted to 
verify relationships between fractal dimensions and permeability by 
using available geophysical data. Microstructures and microcracks 
were analysed in the Inada granite. Microcrack patterns are fractal 
but fractal dimensions values vary according to both mineral type 
and orientations of measurement within the mineral. Microcracks in 
quartz are characterized by more irregular distribution (average D 
= 0.40) than those in feldspars (D = 0.50) suggesting a different 
mode of rupture. Highest values of D are reported along main 
cleavage planes for feldspars or C axis for quartz. Further fractal 
investigations of microstructure in granite will be used to character- 
ize the potential pathways for fluid migration and diffusion in the 
rock matrix. (author). 


34659 (INIS-JP—005, pp. 292-301) Behavior of radionuclides 
eround Oklo reactor. Kuroda, P.K. (Reynolds Electrical and Engi- 
neering Co., Inc., Las Vegas, NV (United States)). Japan Atomic 
Energy Research inst., Tokyo (Japan). 1991. 462p. (CONF- 
910359-—: 3. international symposium on advanced nuclear energy 
research: global, environment and nuclear energy, Mito (Japan), 
13-15 Mar 1991). In Proceedings of the third international sympo- 
sium on advanced nuclear energy research: Global environment 
and nuclear energy. Order Number DE92514989. Source: OSTI; 
NTIS; INIS. 

Re-examination of a vast amount of data on the Oklo reactors 
which have been accumulated in the past reveals that radionu- 
clides which have been retained and preserved at the site of 
nuclear reactions during the past 1.7 billion years have high melt- 
ing and boiling points. Gaseous elements and elements with 
melting points lower than that of tellurium (452degC) appear to 
have mostly migrated out of the reactor. About one percent of fis- 
siogenic xenon isotopes have been retained, however, and the 
isotopic compositions of small amounts of xenon released from the 
natural reactors were found to be abnormal in that the relative 
abundances of '*'Xe and 'S?Xe are markedly enhanced. It seems 
that the origin of this anomalous xenon can be attributed to the 
nonlinear oscillatory mode of operation of the reactors at tempera- 
tures of about 400degC, periodically being turned on and off in a 
manner similar to the present-day geysers or intermittent hot 
springs. The time period during which the reactor was turned off 
was calculated to be about 3 hours from the observed ratios of 
132Xe, "Xe and '®Xe in the anomalous xenon. The knowledge 
gained from the study of the Oklo phenomenon has recently 
played a key role in solving some of the most difficult problems in 
the field of geochemistry and cosmochemistry: for example, the 
so-called ‘puzzle of the xenon isotopes’, which have remained un- 
solved for a period of a quarter-century since the 1960’s. Results 
of latest calculations indicate that the carbonaceous chondrites and 
lunar fines contain amounts of Pu fission xenon which are much 
greater than hitherto believed and they appear to have started to 
retain their xenon 4800 to 4900 million years ago. (author). 


34660 (INIS-JP-005, pp. 310-318) Fleld studies of radionu- 
clide transport at the Chalk River Laboratories. Champ, D.R. 
(Atomic Energy of Canada Ltd., Chalk River, Ontario (Canada)); 
Killey, R.W.D.; Moltyaner, G.L. Japan Atomic Energy Research 
Inst., Tokyo (Japan). 1991. 462p. (CONF-910359-: 3. international 
symposium on advanced nuclear energy research: global, environ- 
ment and nuclear energy, Mito (Japan), 13-15 Mar 1991). In 
Proceedings of the third international symposium on advanced nu- 
clear energy research: Global environment and nuclear energy. 
Order Number DE92514989. Source: OSTI; NTIS; INIS. 
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In this paper the authors summarize the results of: in situ field 
column experiments to study the transport behaviour of several 
long-lived radionuclides, 4 natural gradient non-reactive radiotracer 
injection experiments at the Chalk River Laboratories (CRL) Twin 
Lake Tracer Test Site, and a model validation study that used data 
for Sr from two well-defined contaminated groundwater flow sys- 
tems at CRL. The paper also describes a current re-evaluation of 
radionuclide release and transport from a 1960 experimental burial 
(in a CRL sand aquifer) of glass blocks containing fission and acti- 
vation products. (J.P.N.). 


34661 (INIS-JP-005, pp. 367-376) Neptunium migration in- 
volving oxidation-reduction reactions In engineered barriers. 
Ahn Joonhong (Tokyo Univ. (Japan). Faculty of Engineering); 
Nakayama, Shinichi. Japan Atomic Energy Research Inst., Tokyo 
(Japan). 1991. 462p. (CONF-910359-—: 3. international symposium 
on advanced nuclear energy research: global, environment and 
nuclear energy, Mito (Japan), 13-15 Mar 1991). In Proceedings of 
the third international symposium on advanced nuclear energy re- 
search: Global environment and nuclear energy. Order Number 
DE92514989. Source: OSTI; NTIS; INIS. 

Presented are the numerical results for the analysis on diffusion 
of neptunium-237, a redox-sensitive radionuclide, in engineered 
barriers, consisting of the overpack and the bentonite-filled buffer 
regions, with oxidation-reduction kinetics of neptunium with ferrous 
iron and dissolved oxygen. Steady-state distributions of Fe(Il) and 
dissolved oxygen have been obtained by considering the oxidation 
reaction of Fe(il) by oxygen. Based on these profiles, the neptu- 
nium diffusion models for pH 6.5 and 9.0 have been established. 
Analytical or finite-element solutions have been obtained for the 
corresponding mathematical problems. With pH of 9.0, even if 
dissolved oxygen intrudes the buffer region, we can avoid the pen- 
etration of oxygen into the overpack region and to the surface of 
the waste solid. Thus, less-soluble, strongly-sorbing Np(IV) is re- 
leased from the waste solid. With pH of 6.5, dissolved oxygen can 
reach the waste surface. Weakly-sorbing, soluble Np(V) is released 
from the wastes solid. Though released Np(V) is reduced by Fe(Il), 
Np(IV) is quickly oxidized by Fe(IIl) and dissolved oxygen. Neglect- 
ing the existence of dissolved oxygen and assuming that Np(IV) is 
released from the waste solid might lead to quite an optimistic esti- 
mate of neptunium release rate from the engineered barriers. 
(author). 


34662 (INIS-JP—005, pp. 385-393) Laboratory studies of ra- 
dionuclide transport in fractured crystalline rock. Vandergraaf, 
T.T. (Atomic Energy of Canada Ltd., Pinawa, MB (Canada). 
Whiteshell Nuclear Research Establishment); Drew, D.J. Japan 
Atomic Energy Research Inst., Tokyo (Japan). 1991. 462p. (CONF- 
910359-: 3. international symposium on advanced nuclear energy 
research: global, environment and nuclear energy, Mito (Japan), 
13-15 Mar 1991). In Proceedings of the third international sympo- 
sium on advanced nuclear energy research: Global environment 
and nuclear energy. Order Number DE92514989. Source: OSTI; 
NTIS; INIS. 

Laboratory migration experiments over a distance of 1 m in natu- 
ral fractures in quarried blocks of crystalline rock in a dedicated 
facility are described. These experiments have evolved with time, 
from early ones carried out under relatively uncontrolled conditions, 
to present and planned experiments that incorporate hydrogeologi- 
cal investigations of the fracture and include control of the 
groundwater chemistry. Radionuclide migration experiments have 
been carried out using 9H, ®Sr, ®™Te, $11, 197Cs and “4Ce. The 
extent of retardation is in general agreement with that predicted 
from data obtained from static sorption studies. Post-experimental 
analyses of the fracture surfaces by autoradiography and two- 
dimensional gamma scanning have been used to determine the 
distribution of radionuclides on these surfaces, and have confirmed 
the strong retardation of '“4Ce near the injection borehole. Cores, 
drilled orthogonally from the fracture surface into the rock mass, 
have been used to determine the extent of radionuclide diffusion 
into the interconnected pore space of the rock. Future experiments 
are described that will involve *“'Am-labelled polystyrene micro- 
spheres and radionuclide-labelled, naturally occurring colloids to 
study the migration behaviour of colloidal material. (author). 





34663 (INIS-JP-005, pp. 394-401) The role of particulates 
in radionuclide transport. Vilks, P. (Atomic Energy of Canada 
Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research Estab- 
lishment); Bachinski, D.B.; Vandergraaf, T.T. Japan Atomic Energy 
Research Inst., Tokyo (Japan). 1991. 462p. (CONF-910359-: 3. in- 
ternational symposium on advanced nuclear energy research: 
global, environment and nuclear energy, Mito (Japan), 13-15 Mar 
1991). In Proceedings of the third international symposium on ad- 
vanced nuclear energy research: Global environment and nuclear 
energy. Order Number DE92514989. Source: OSTI; NTIS; INIS. 

The colloid program at AECL Research is focused on character- 
izing natural particles in groundwater to evaluate their potential role 
in radiocolloid formation and to form a database for particle migra- 
tion studies. The main objective of this program has been the 
study of colloids (1 to 450 nm) and suspended particles (> 450 
nm) in fractured granites and sandstone in various locations in 
Canada and Switzerland. Groundwater particles were found to con- 
sist of clay minerals, micas, quartz, feldspar, iron-silica oxides and 
organic material. In groundwaters from granite, sandstone and 
clay-rich rock colloid concentrations were less than 5 mg/L. Some 
of these groundwaters may contain up to 260 mg/L of suspended 
particles. However, these particles are not expected to be mobile 
under the natural flow regimes of deep groundwaters. Provided 
radiocolloid formation is reversible, it is shown that the colloid con- 
centrations observed in groundwaters from granites will have a 
negligible effect on radionuclide transport even when making the 
conservative assumption that these particles travel with the velocity 
of groundwater. For the case of irreversible radiocolloid formation, 
an equation is presented to calculate the fraction of total radionu- 
clides in the geosphere which will form radiocolloids. The 
significance of these radiocolloids will depend upon the total 
amount of radionuclides released to the geosphere and on particle 
migration properties. (author). 


34664 (INIS-JP-005, pp. 420-425) Large column test for ra- 
dionuciide migration In soll layer. Yamamoto, T. (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment); Takebe, S.; Ogawa, H. Japan Atomic Energy 
Research Inst., Tokyo (Japan). 1991. 462p. (CONF-910359-: 3. in- 
ternational symposium on advanced nuclear energy research: 
global, environment and nuclear energy, Mito (Japan), 13-15 Mar 
1991). In Proceedings of the third intemational symposium on ad- 
vanced nuclear energy research: Global environment and nuclear 
energy. Order Number DE92514989. Source: OSTI; NTIS; INIS. 

From the large column test for radionuclide using undisturbed 
aerated soil layer sample, the following results have been con- 
firmed; (1) Most of radionuclides were adsorbed on the surface of 
soil layer by ion exchange reaction. (2) A part of Co and '57Cs 
became the non-ionic form and migrated to the deeper layer. (3) 
The difference in the migration distance could be explained on the 
difference of the chemical form of radionuclide. (4) These soil lay- 
ers had a large retardation ability for ionic radionuclide. Therefore, 
this column test will be an effective method to evaluate the barrier 
effect for soil layer. (author). 


34665 _fiNS-mt-15925, pp. 29-33) Evaluation of the level of 


14s + 157Cs and total beta-radioactivity in the milk in Kozio- 
du] NPP environment. Novakova, E. (Meditsinska Akademiya, 
Sofia (Bulgaria). Nauchen Inst. po Rentgenologiya i Radiobi- 
ologiya); Mireva, Z.; Petkov, T.; Mogilska, Yu.; Angelova, A. 
Meditsinska Akademiya, Sofia (Bulgaria). Nauchen Inst. po 
Rentgenologiya i Radiobiologiya. 1990. 115p. (in Bulgarian). 
(CONF-8909484—: Scientific-practical conference of the Institute for 
Nuclear Medicine, Radiobiology and Radiation Hygiene, Vidin (Bul- 
garia), 21-23 Sep 1989). In Radiation environment in Bulgaria after 
the Chernobyl accident. Order Number DE93601757. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Collection of scientific papers. 

Samples from milk produced in 6 torch-directed points of Kozlo- 
duj region and from 2 control points in reverse direction have been 
investigated. A period of 4 years (1985-1989) including the year of 
Chernobyl accident is covered. The samples are analysed radio- 
chemically after preliminary processing. The beta activity is 
registered on apparatus with average efficiency for Cs 38% and for 
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the total beta activity - 26%. An increase of radioactivity is regis- 
tered for May 1986 - April 1987 (the Chemobyi accident). The 
periods before (May 1985 - - April 1986) and after (May 1988 - 
April 1989) the Chernobyl accident are characterized with low val- 
ues of radionuclide content. Slight variations connected with fallout 
fluctuations for both control points and torch region are observed. 
The results of the study confirm the statement that the normal op- 
eration of Kozioduj NPP does not cause noticeable changes in the 
radiation status of the region and is not hazardous for the local 
population. 1 fig., 3 tabs. 


34666 (INIS-mf-13345) Fifth International symposium on 
the natural radiation environment (NRE - V). Book of abstracts. 
Commission of the European Communities, Brussels (Belgium); 
USDOE Office of Energy Research, Washington, DC (United 
States). Office of Health and Environmental Research; International 
Atomic Energy Agency, Vienna (Austria); Salzburg Univ. (Austria). 
Inst. fuer Allgemeine Biologie, Biochemie und Biophysik. 1991 
222p. (CONF-910905-: 5. international symposium on the natural 
radiation environment, Salzburg (Austria), 22-28 Sep 1991). Order 
Number DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 

Most of the 219 contributions Are on radon (to a much lesser ex- 
tent: thoron) and its daughter products in dwellings and in the 
environment; on corresponding measuring instruments and - 
methods; on measurements done; and on radiation doses to pro- 
fessional workers and to the public. The section heading give a 
fairly good account of the subject matters treated. Measurement 
Techniques and Metrology (Nrs 1-33); Exposure to Natural Radia- 
tion in Non-Domestic Environments (34-56); Natural Radionuclides 
and Transfer Pathways (57-107); Radioactivity and Radiation in the 
Human Environment (108-183); Health Effects of Natural Radiation 
(184-205); industrially Modified Levels of Radiation Exposure (206- 
219). (Quittner). 


34667 (INIS-mf-13345, pp. 18) Po-210 as a tracer for radon 
in dwellings. Samuelsson, C. (Lund Univ. (Sweden). Dept. of Ra- 
diation Physics). Commission of the European Communities, 
Brussels (Belgium); USDOE Office of Energy Research, Washing- 
ton, DC (United States). Office of Health and Environmental 
Research; International Atomic Energy Agency, Vienna (Austria); 
Salzburg Univ. (Austria). Inst. fuer Allgemeine Biologie, Biochemie 
und Biophysik. 1991. 222p. (CONF-910905-—: 5. international sym- 
posium on the natural radiation environment, Salzburg (Austria), 
22-28 Sep 1991). In Fifth intemational symposium on the natural 
radiation environment (NRE - V). Book of abstracts. Order Num- 
ber DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. BUILDINGS/air;, ADSORPTION; BUILDINGS; AIR; 
CARCINOMAS; GLASS; LUNGS; MEASURING METHODS; NAT- 
URAL RADIOACTIVITY; POLONIUM 210; RADON 222; RISK 
ASSESSMENT; SURFACES 


34668 (INIS-mf-—13345, pp. 23) Submicron - sized aerosol 
measurements in an uranium mine. Boulaud, D. (Laboratoire de 
Physique et Metrologie des Aerosols, CEA/IPSN BP 6 Fontenay- 
aux-Roses 92265 Cedex (France)); Chouard, J.C. Commission of 
the European Communities, Brussels (Belgium); USDOE Office of 
Energy Research, Washington, DC (United States). Office of 
Health and Environmental Research; International Atomic Energy 
Agency, Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Alige- 
meine Biologie, Biochemie und Biophysik. 1991. 222p. 
(CONF-910905-—: 5. international symposium on the natural radia- 
tion environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
international symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. RADON 222/radioecological concentration; URA- 
NIUM MINES/radiation monitoring; RADIOACTIVE AEROSOLS; 
DAUGHTER PRODUCTS; MEASURING INSTRUMENTS; MEA- 
SURING METHODS; PARTICLE SIZE; RADIOACTIVITY 


34669 (INIS-mf-13345, pp. 42) Preliminary data of radon 
concentration In some Portuguese show caves. Teixeira, 
M.M.G. (Sociedade Portuguesa de Espeleologia (Portugal)); 
Faisca, M.C.; Crispim, J.A. Commission of the European Commu- 
nities, Brussels (Belgium); USDOE Office of Energy Research, 
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Washington, DC (United States). Office of Health and Environmen- 
tal Research; International Atomic Energy Agency, Vienna 
(Austria); Salzburg Univ. (Austria). Inst. fuer Allgemeine Biologie, 
Biochemie und Biophysik. 1991. 222p. (CONF-910905-—: 5. interna- 
tional symposium on the natural radiation environment, Salzburg 
(Austria), 22-28 Sep 1991). In Fifth international symposium on the 
natural radiation environment (NRE - V). Book of abstracts. Order 
Number DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 
Abstract only. CAVES/radon 222; CAVES; PORTUGAL 


34670 (INIS-mf-13345, pp. 48) Redon in the Helsinki metro. 
Annanmaeki, M. (Finnish Centre for Radiation and Nuclear Safety 
(STUK), Helsinki (Finland)); Oksanen, E. Commission of the Euro- 
pean Communities, Brussels (Belgium); USDOE Office of Energy 
Research, Washington, DC (United States). Office of Health and 
Environmental Research; International Atomic Energy Agency, 
Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Aligemeine Bi- 
ologie, Biochemie und Biophysik. 1991. 222p. (CONF-910905-—: 5. 
international symposium on the natural radiation environment, 
Salzburg (Austria), 22-28 Sep 1991). In Fifth international sympo- 
sium on the natural radiation environment (NRE - V). Book of 
abstracts. Order Number DE93601410. Source: OSTI; NTIS (US 
Sales Only); INIS. 
Abstract only. CAVES/radon 222; CAVES 


34671 (INIS-mf-13345, pp. 49) Definite permanent and accl- 
dental factors of the radioactivity of the Greek spas. 
Danali-Cotsaki, S. (Atomic Energy Commission, Athens (Greece)); 
Margomenou-Leonidopoulou, G. Commission of the European 
Communities, Brussels (Belgium); USDOE Office of Energy Re- 
search, Washington, DC (United States). Office of Health and 
Environmental Research; International Atomic Energy Agency, 
Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Allgemeine Bi- 
ologie, Biochemie und Biophysik. 1991. 222p. (CONF-910905-—: 5. 
international symposium on the natural radiation environment, 
Salzburg (Austria), 22-28 Sep 1991). In Fifth international sympo- 
sium on the natural radiation environment (NRE - V). Book of 
abstracts. Order Number DES93601410. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. THERAPY/water; POTASSIUM 40; RADIUM 226; 
RADON 222; THERAPY; WATER; THORIUM 232 


34672 (INIS-mf—13345, pp. 51) Outline of natural radon oc 
currences on karstic terrains of Hungary. Csige, |. (inst. of 
Nuclear Research, Debrecen (Hungary)); Haki, J.; Hunyadi, |.; 
Geczy, G.; Zambo, L.; Lenart, L.; Toeroecsik, |. Commission of the 
European Communities, Brussels (Belgium); USDOE Office of En- 
ergy Research, Washington, DC (United States). Office of Health 
and Environmental Research; International Atomic Energy Agency, 
Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Allgemeine Bi- 
ologie, Biochemie und Biophysik. 1991. 222p. (CONF-910905-—: 5. 
international symposium on the natural radiation environment, 
Salzburg (Austria), 22-28 Sep 1991). In Fifth international sympo- 
sium on the natural radiation environment (NRE - V). Book of 
abstracts. Order Number DE93601410. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. LIMESTONE/radon 222; CAVES; GEOGRAPHI- 


CAL VARIATIONS; HUNGARY; LIMESTONE; SEASONAL 
VARIATIONS; SOILS 


34673 (INIS-mf-13345, pp. 54) Gamma dose rates, radon 
and radon daughter (WL) concentrations In the old uranium 
mine of Maximillanshuette (i.K.) at Rudolfstein near 
Weissenstadt, Fichtelgebirge, June 1990. Sansoni, 8B. 
(Forschungszentrum Juelich GmbH, Zentralinstitut fuer Chemische 
Analyse, Juelich (Germany)); Sansoni, A.; Schnitzler, J. Commis- 
sion of the European Communities, Brussels (Belgium); USDOE 
Office of Energy Research, Washington, DC (United States). Office 
of Health and Environmental Research; International Atomic En- 
ergy Agency, Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer 
Aligemeine Biologie, Biochemie und Biophysik. 1991. 222p. 
(CONF-910905—: 5. international symposium on the natural radia- 
tion environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
international symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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Abstract only. RADON 222/radioecological concentration; URA- 
NIUM MINES/radiation monitoring; DAUGHTER PRODUCTS; 
GAMMA RADIATION; RADIATION DOSES; THERAPY 


34674 = (INIS-mf-13345, pp. 58) Aspects of radon potential 
mapping in Britain. Ball, T.K. (British Geological Survey, Key- 
worth (United Kingdom)); Cameron, D.G.; Colman, T.B.; Roberts, 
P.D. Commission of the European Communities, Brussels (Bel- 
gium); USDOE Office of Energy Research, Washington, DC 
(United States). Office of Health and Environmental Research; In- 
ternational Atomic Energy Agency, Vienna (Austria); Salzburg Univ. 
(Austria). Inst. fuer Allgemeine Biologie, Biochemie und Biophysik. 
1991. 222p. (CONF-910905—: 5. international symposium on the 
natural radiation environment, Salzburg (Austria), 22-28 Sep 1991). 
In Fifth international symposium on the natural radiation environ- 
ment (NRE - V). Book of abstracts. Order Number DE93601410. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. ROCKS/radon 222; SO!LS/radon 222; GEO- 
GRAPHICAL VARIATIONS; PERMEABILITY; ROCKS; SOILS; 
UNITED KINGDOM 


34675 (INIS-mf-13345, pp. 59) Geological factors control- 
ling radon migration in karstic limestone terrain. O'Connor, P.J. 
(Geological Survey of Ireland, Haddington Road, Dublin (ireland)); 
Gallagher, V.; McLaughlin, J.P.; McAulay, I.R.; Madden, J.; Boom, 
G. van den. Commission of the European Communities, Brussels 
(Belgium); USDOE Office of Energy Research, Washington, DC 
(United States). Office of Health and Environmental Research; In- 
ternational Atomic Energy Agency, Vienna (Austria); Salzburg Univ. 
(Austria). Inst. fuer Allgemeine Biologie, Biochemie und Biophysik. 
1991. 222p. (CONF-910905-—: 5. international symposium on the 
natural radiation environment, Salzburg (Austria), 22-28 Sep 1991). 
In Fifth intemational symposium on the natural radiation environ- 
ment (NRE - V). Book of abstracts. Order Number DE93601410. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. BUILDINGS/radon 222; LIMESTONE/radon 222; 
BUILDINGS; GEOGRAPHICAL VARIATIONS; GEOLOGY; IRE- 
LAND; LIMESTONE; RADIONUCLIDE MIGRATION; RADIUM; 
SOILS; UNITED KINGDOM; URANIUM; WATER 


34676 (INIS-mf-13345, pp. 60) Using soll-gas radon and 
geology to estimate the regional radon potential. Reimer, G.M. 
(Geological Survey, Denver, CO (United States)). Commission of 
the European Communities, Brussels (Belgium); USDOE Office of 
Energy Research, Washington, DC (United States). Office of 
Health and Environmental Research; International Atomic Energy 
Agency, Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Allge- 
meine Biologie, Biochemie und Biophysik. 1991. 222p. 
(CONF-910905-—: 5. international symposium on the natural radia- 
tion environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
intemational symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. SOILS/gases; SOILS/radon 222; GEOLOGY; 
SOILS; GASES 


34677 


(INIS-mf-13345, pp. 61) Behavior of naturally occur- 
ring radionuclides in the process of weathering of granite at 


shallow ground surface and in horizons. Nakashima, Y. 
(Nagoya Univ. (Japan)); Kamiya, M.; Yoshida, H. Commission of 
the European Communities, Brussels (Belgium); USDOE Office of 
Energy Research, Washington, DC (United States). Office of 
Health and Environmental Research; International Atomic Energy 
Agency, Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Alige- 
meine Biologie, Biochemie und Biophysik. 1991. 222p. 
(CONF-910905-—: 5. international symposium on the natural radia- 
tion environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
intemational symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. GRANITES/radium 226; GRANITES/radium 228; 
GRANITES/uranium 238; DISSOLUTION; GEOLOGY; GRANITES; 
RADIONUCLIDE MIGRATION 


34678 (INIS-mf-13345, pp. 62) Continuous measurement of 
the radon concentration in water. Piller, G. (Bundesamt fuer 





Gesundheitswesen, Sektion Ueberwachung der Radioaktivitaet, 
Chemin du Musee, Fribourg (Switzerland)); Surbeck, H. Commis- 
sion of the European Communities, Brussels (Belgium); USDOE 
Office of Energy Research, Washington, DC (United States). Office 
of Health and Environmental Research; International Atomic En- 
ergy Agency, Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer 
Aligemeine Biologie, Biochemie und Biophysik. 1991. 222p. 
(CONF-910905-—: 5. international symposium on the natural radia- 
tion environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
international symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. LIMESTONE/water; LIMESTONE; WATER; RA- 
DIONUCLIDE MIGRATION; RADON 222 


34679 (INIS-mf-13345, pp. 63) Transport of radon in soll 
under controlled conditions. Graaf, E.R. van der (Rijksuniver- 
siteit Groningen (Netherlands). Kernfysisch Versneller Inst.); Heijs, 
S.; Meijer, R.J. de; Put, L.W.; Mulder, H.F.H. Commission of the 
European Communities, Brussels (Belgium); USDOE Office of En- 
ergy Research, Washington, DC (United States). Office of Health 
and Environmental Research; International Atomic Energy Agency, 
Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Allgemeine Bi- 
ologie, Biochemie und Biophysik. 1991. 222p. (CONF-910905—: 5. 
international symposium on the natural radiation environment, 
Salzburg (Austria), 22-28 Sep 1991). In Fifth international sympo- 
sium on the natural radiation environment (NRE - V). Book of 
abstracts. Order Number DE93601410. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. SOILS/radon 222; PERMEABILITY; RADIONU- 
CLIDE MIGRATION; SOILS 


34680 (INIS-mf-13345, pp. 65) Radon monitoring of 


geothermal wells in the Po plain. Facchini, U. (Milan Univ. 
(Italy)); Magnoni, S.; Valli, G.; Vecchi, R. Commission of the Euro- 
pean Communities, Brussels (Belgium); USDOE Office of Energy 
Research, Washington, DC (United States). Office of Health and 


Environmental Research; International Atomic Energy Agency, 
Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Allgemeine Bi- 
ologie, Biochemie und Biophysik. 1991. 222p. (CONF-910905-: 5. 
international symposium on the natural radiation environment, 
Salzburg (Austria), 22-28 Sep 1991). In Fifth international sympo- 
sium on the natural radiation environment (NRE - V). Book of 
abstracts. Order Number DE93601410. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. WELLS/radon 222; GEOLOGY; ITALY; RADIA- 
TION MONITORING; WELLS 


34681 (INIS-mf-13345, pp. 66) Model tests for radon difttu- 
sion in Finnish glacial till soll. Hokkko, J. (Helsinki Univ. of 
Technology, Dept. of Structural Engineering, Espoo, Helsinki (Fin- 
land)); Liukkonen, S. Commission of the European Communities, 
Brussels (Belgium); USDOE Office of Energy Research, Washing- 
ton, DC (United States). Office of Health and Environmental 
Research; International Atomic Energy Agency, Vienna (Austria); 
Salzburg Univ. (Austria). Inst. fuer Allgemeine Biologie, Biochemie 
und Biophysik. 1991. 222p. (CONF-910905-—: 5. international sym- 
posium on the natural radiation environment, Salzburg (Austria), 
22-28 Sep 1991). In Fifth international symposium on the natural 
radiation environment (NRE - V). Book of abstracts. Order Num- 
ber DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 
Abstract only. SOILS/radon 222; DIFFUSION; FINLAND; SOILS 


34682 (INIS-mf-13345, pp. 67) Geological structure and 
geochemistry controlling radon in soll gas. Kemski, J.; Schnei- 
ders, H.; Siehl, A.; Wiegand, J. Commission of the European 
Communities, Brussels (Belgium); USDOE Office of Energy Re- 
search, Washington, DC (United States). Office of Health and 
Environmental Research; International Atomic Energy Agency, 
Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Aligemeine Bi- 
ologie, Biochemie und Biophysik. 1991. 222p. (CONF-910905-—: 5. 
international symposium on the natural radiation environment, 
Salzburg (Austria), 22-28 Sep 1991). In Fifth international sympo- 
sium on the natural radiation environment (NRE - V). Book of 
abstracts. Order Number DE93601410. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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Abstract only. SOILS/gases; FEDERAL REPUBLIC OF GER- 
MANY; GEOLOGY; RADIONUCLIDE MIGRATION; RADON 222; 
SOILS; GASES 


34683 (INIS-mf—13345, pp. 68) Radon In soll concentration 
levels in Mexico. Segovia, N. (Instituto Nacional de Investiga- 
ciones Nucleares, Mexico City (Mexico)); Tamez, E.; Mena, M. 
Commission of the European Communities, Brussels (Belgium); 
USDOE Office of Energy Research, Washington, DC (United 
States). Office of Health and Environmental Research; International 
Atomic Energy Agency, Vienna (Austria); Salzburg Univ. (Austria). 
Inst. fuer Allgemeine Biologie, Biochemie und Biophysik. 1991. 
222p. (CONF-910905-—: 5. international symposium on the natural 
radiation environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
international symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. SOILS/radon 222; GEOGRAPHICAL VARIA- 
TIONS; MEXICO; SOILS 


34684 (INIS-mf-13345, pp. 69) The between 
radon and geology in the south-west of England. Varley, N.R. 
(Kingston Polytechnic (United Kingdom)); Flowers, A.G. Commis- 
sion of the European Communities, Brussels (Belgium); USDOE 
Office of Energy Research, Washington, DC (United States). Office 
of Health and Environmental Research; International Atomic En- 
ergy Agency, Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer 
Aligemeine Biologie, Biochemie und Biophysik. 1991. 222p. 
(CONF-910905-—: 5. international symposium on the natural radia- 
tion environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
international symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 


Abstract only. SOILS/gases; GEOLOGY; RADON 222; SOILS; 
GASES 


34685 (INIS-mf-13345, pp. 70) Laboratory studies on diffu- 
sion of radon through hydrocarbons. Ramola, R.C. (Salzburg 
Univ. (Austria). Inst. fuer Aligemeine Biologie, Biochemie und Bio- 
physik); Lettner, H.; Hofmann, W. Commission of the European 
Communities, Brussels (Belgium); USDOE Office of Energy Re- 
search, Washington, DC (United States). Office of Health and 
Environmental Research; International Atomic Energy Agency, 
Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Aligemeine Bi- 
ologie, Biochemie und Biophysik. 1991. 222p. (CONF-910905-: 5. 
international symposium on the natural radiation environment, 
Salzburg (Austria), 22-28 Sep 1991). In Fifth international sympo- 
sium on the natural radiation environment (NRE - V). Book of 
abstracts. Order Number DE93601410. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. HYDROCARBONS/radon 222; DIFFUSION; HY- 
DROCARBONS 


34686 = (INIS-mf-13345, pp. 71) Vertical distribution of radon 
concentrations In air and ground. Cheng-Hsin Mao (Nuclear Sci- 
ence and Technology Development Center, National Tsing Hua 
University, Hsinchu (Taiwan)); Sheng-Liang Huang; Pao-Shan 
Weng. Commission of the European Communities, Brussels (Bel- 
gium); USDOE Office of Energy Research, Washington, DC 
(United States). Office of Health and Environmental Research; In- 
ternational Atomic Energy Agency, Vienna (Austria); Salzburg Univ. 
(Austria). Inst. fuer Aligemeine Biologie, Biochemie und Biophysik. 
1991. 222p. (CONF-910905-—: 5. international symposium on the 
natural radiation environment, Salzburg (Austria), 22-28 Sep 1991). 
In Fifth international symposium on the natural radiation environ- 
ment (NRE - V). Book of abstracts. Order Number DE93601410. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. AlR/radon 222; SOILS/radon 222; AIR; SOILS; 
SPATIAL DISTRIBUTION 


34687 (INIS-mf-13345, pp. 75) Natural radioactivity In solls 
of the province of Caceres (Spain). Baeza, A. (Departamento de 
Fisica, Facultad de Veterinaria, Universidad de Extremarura, Cac- 
eres (Spain)); Del Rio, M.; Miro, C.; Paniagua, J. Commission of 
the European Communities, Brussels (Belgium); USDOE Office of 
Energy Research, Washington, DC (United States). Office of 
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Health and Environmental Research; International Atomic Energy 
Agency, Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Alige- 
meine Biologie, Biochemie und Biophysik. 1991. 222p. 
(CONF-910905—: 5. international symposium on the natural radia- 
tion environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
international symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. ENVIRONMENT/gamma radiation; HOUSES/ 

amma _ radiation; ENVIRONMENT; HOUSES; NATURAL RA- 
DIOACTIVITY; ROCKS; SOILS 


34713 (INIS-mf-13345, pp. 168) Reconnaissance survey for 
determining radon and helium soll-alr concentrations In the 
area of Ronneburg-Seelingstadt, Germany. Boom, G. van den 





(Bundesanstak fuer Geowissenschaften und Rohstoffe, Hannover 
(Germany)); Ort, M. Commission of the European Communities, 
Brussels (Belgium); USDOE Office of Energy Research, Washing- 
ton, DC (United States). Office of Health and Environmental 
Research; International Atomic Energy Agency, Vienna (Austria); 
Salzburg Univ. (Austria). Inst. fuer Aligemeine Biologie, Biochemie 
und Biophysik. 1991. 222p. (CONF-910905-: 5. international sym- 
posium on the natural radiation environment, Salzburg (Austria), 
22-28 Sep 1991). In Fifth international symposium on the natural 
radiation environment (NRE - V). Book of abstracts. Order Num- 
ber DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. HELIUM/ecological concentration; RADON 222/ 
radioecological concentration; FEDERAL REPUBLIC OF GER- 
MANY; AIR; GEOLOGY; HELIUM; SAMPLE PREPARATION; 
SOILS; URANIUM MINES; WASTE DISPOSAL 


34714 = (INIS-mf-13345, pp. 175) Radioactively contaminated 
dirt-alchemy to make it clean again. Guimond, R.J. (Office of 
Solid Waste and Emergency Response, US Environmental Protec- 
tion Agency (United States)). Commission of the European 
Communities, Brussels (Belgium); USDOE Office of Energy Re- 
search, Washington, DC (United States). Office of Health and 
Environmental Research; International Atomic Energy Agency, 
Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Aligemeine Bi- 
ologie, Biochemie und Biophysik. 1991. 222p. (CONF-910905-: 5. 
international symposium on the natural radiation environment, 
Salzburg (Austria), 22-28 Sep 1991). In Fifth international sympo- 
sium on the natural radiation environment (NRE - V). Book of 
abstracts. Order Number DE93601410. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. DECONTAMINATION/pilot plants; SOILS/ 
contamination; DECONTAMINATION; SOILS; CONTAMINATION 


34715 (INIS-mf-13345, pp. 179) Radon risk mapping in 
Czechoslovakia. Barnet, |. (Geological Survey, Prague 


(Czechoslovakia)); Matolin, M. Commission of the European Com- 
munities, Brussels (Belgium); USDOE Office of Energy Research, 


Washington, DC (United States). Office of Health and Environmen- 
tal Research; International Atomic Energy Agency, Vienna 
(Austria); Salzburg Univ. (Austria). Inst. fuer Allgemeine Biologie, 
Biochemie und Biophysik. 1991. 222p. (CONF-910905-—: 5. interna- 
tional symposium on the natural radiation environment, Salzburg 
(Austria), 22-28 Sep 1991). in Fifth international symposium on the 
natural radiation environment (NRE - V). Book of abstracts. Order 
Number DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. SOILS/gases; CZECHOSLOVAKIA; GEOGRAPHI- 


CAL VARIATIONS; GEOLOGY; HAZARDS; RADON 222; SOILS; 
GASES 


34716 (INIS-mf-13345, pp. 180) and, atio n 
of the risk for radon from the ground. Akerblom, G. (Swedis :h 
Geological Co, Lulea (Sweden)). Commission of the Europes in 
Communities, Brussels (Belgium); USDOE Office of Energy R e- 
search, Washington, DC (United States). Office of Health airxd 
Environmental Research; International Atomic Energy Agen:y, 
Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Aligemeine | 3i- 
ologie, Biochemie und Biophysik. 1991. 222p. (CONF-910906-: 5. 
international symposium on the natural radiation erwironme nt, 
Salzburg (Austria), 22-28 Sep 1991). In Fifth international symy20- 
sium on the natural radiation environment (NRE - V). Book of 
abstracts. Order Number DE93601410. Source: CST; NTIS (‘US 
Sales Only); INIS. 

Abstract only. ROCKS/radon 222; GEOGRAPHICAL VARIA- 
TIONS; HAZARDS; ROCKS; SWEDEN 


34717 (INIS-mf-13345, pp. 181) Geologic radon potential of 
the United States. Gunderson, L. (U.S. Geological Survey (Unitec! 
States)). Commission of the European Commuriities, Brussels (Bal 
gium); USDOE Office of Energy Research, Washington, ()C 
(United States). Office of Health and Environrnental Research; In- 
ternational Atomic Energy Agency, Vienna (Atistria); Salzbuirg Univ. 
(Austria). Inst. fuer Aligemeine Biologie, Biochemie und B iophysik. 
1991. 222p. (CONF-910905—: 5. internatiorial symposiuyn on the 
natural radiation environment, Salzburg (Austiria), 22-28 Siep 1991). 
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In Fifth international symposium on the natural radiation environ- 
ment (NRE - V). Book of abstracts. Order Number DE93601410. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. ROCKS/radon 222; GEOGRAPHICAL VARIA- 
TIONS; ROCKS; USA 
347'18 (INIS-mf-13345, pp. 103) New models for radon 
pregeny near the earth's surface. Schery, S.D. (New Mexico Inst. 
of [Mining and Technology, Socorro, NM (United States)); Wang, R.; 
Ea:ck, K.; Whittlestone, S. Commission of the European Communi- 
tiers, Brussels (Belgium); USDOE Office of Energy Research, 
Wiashington, DC (United States). Office of Health and Environmen- 
tall Research; International Atomic Energy Agency, Vienna 
(A,ustria); Salzburg Univ. (Austria). Inst. fuer Aligemeine Biologie, 
Biochemie und Biophysik. 1991. 222p. (CONF-910905-—: 5. interna- 
tional symposium on the natural radiation environment, Salzburg 
(/Austyia), 22-28 Sep 1991). In Fifth intemational symposium on the 
natural radiation environment (NRE - V). Book of abstracts. Order 
Niumber DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. EARTH ATMOSPHERE/radon 222; ADSORP- 
TION; DAUGHTER PRODUCTS; MATHEMATICAL MODELS; 
SPATIAL DISTRIBUTION; WIND 


347'19 (INIS-mf-13345, pp. 109) Models of radon entry: a 
review. Gadgil, A.J. (Lawrence Berkeley Lab., CA (United States)). 
Commission of the European Communities, Brussels (Belgium); 
USDIDE Office of Energy Research, Washington, DC (United 
‘State:s). Office of Health and Environmental Research; international 
Atomi: Energy Agency, Vienna (Austria); Salzburg Univ. (Austria). 
Inst, fuer Al i iologie, Biochemie und Biophysik. 1991. 
222p. (CONF-910905-—: 5. international sy’ jum on the natural 
radiation environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
international symposium on the natural radiation environment (NRE 
- V). Blook of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS ((JS Sales Only); INIS. 

Abstriact or.ly. HOUSES/ventilation; RADON 222/radioecological 
concentration; HOUSES; VENTILATION; MATHEMATICAL MOD- 
ELS; FIADIONUCLIDE MIGRATION; SOILS; INDOOR AIR 
POLLUTION 


34720 _—(INIS'-mf-13345, pp. .111) A study of the time variabil- 
ity of Indoor ‘radon lons in eighty Florida houses. 
Williamson, A.D. (Southern Research Inst., Birmingham, Alabama 
(United States) ); McDonough, S.E.; Sanchez, D.C.; Roessler, C.E.; 
Moore, H.; Covvart, J. Commission of the European Communities, 
Brussels (Belgium); USDOE Office of Energy Research, Washing- 
ton, DC (Unitiad States). Office of Health and Environmental 
Research; International Atomic Energy Agency, Vienna (Austria); 
Salzburg Univ. ;‘Austria). Inst. fuer Aligemeine Biologie, Biochemie 
und Biophysik. 11991. 222p. (CONF-910905-—: 5. international sym- 
posium on the natural radiation environment, Salzburg (Austria), 
22-28 Sep 1991). in Fifth international symposium on the natural 
radiation environment (NRE - V). Book of abstracts. Order Num- 
ber DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 
Abstract only. HOUSES/radiation monitoring; RADON 222/ 
radioecological «concentration; HOUSES; SEASONAL VARIA- 
TIONS; VENTILATION 


34721 (INIS-mi'-13345, pp. 147) Indoor radon levels, and 
dose estimation hn Spanish major cities. Baixeras, C. (Fisica 
Radiaciones. U.A.B. (Spain)); Font, L.; Robles, B.; Saez, J.C.; 
Gutierrez, J. Commission of the European Communities, Brussels 
(Belgium); USDOE Office of Energy Research, Washington, DC 
(United States). Officia of Health and Environmental Research; In- 
ternational Atomic Enwargy Agency, Vienna (Austria); Salzburg Univ. 
(Austria). Inst. fuer Alligemeine Biologie, Biochemie und Biophysik. 
1991. 222p. (CONF-910905—: 5. international s' jum on the 
natural radiation environment, Salzburg (Austria), 22-28 Sep 1991). 
In Fifth international symposium on the natural radiation environ- 
ment (NRE - V). Book of gbstracts. Order Number DE93601410. 
Source: OSTI; NTIS (U'S Sales Only); INIS. 

Abstract only. RADON 222/radioecological concentration; URBAN 
AREAS/radiation monitoring; GAMMA RADIATION; GEOGRAPHI- 
CAL VARIATIONS; HOLISES; RADIATION DOSES; SOILS; SPAIN; 
INDOOR AIR POLLUTION; HUMAN POPULATIONS 
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34722 (INIS-mf-13345, pp. 106) The study on thoron 
progeny and radon progeny concentrations in different kinds 
of dwellings in Japan. xzGuo, Q. (Nagoya Univ. (Japan). Faculty 
of Engineering); Shimo, M.; Ikebe, Y.; Susumu Minato. Commis- 
sion of the European Communities, Brussels (Belgium); USDOE 
Office of Energy Research, Washington, DC (United States). Office 
of Health and Environmental Research; International Atomic Ein- 
ergy Agency, Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer 
Aligemeine Biologie, Biochemie und Biophysik. 1991. 222). 
(CONF-910905-—: 5. international symposium on the natural radiz:- 
tion environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
intemational symposium on the natural radiation environment (NRiL= 
- V). Book of abstracts. Order Number DE93601410. Source. 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. HOUSES/radiation monitoring; RADON 220/ 
radioecological concentration; RADON 222/radioecological concen- 
tration; DAUGHTER PRODUCTS; HOUSES; JAPAN 


34723 (INIS-mf-13345, pp. 133) Comparison between in 
situ and laboratory gamma spectrometry on determination of 
radionuclides in soll. Tianshan Ren (Laboratory of industrial Hy- 
giene, Ministry of Public Health (China)); Shurong Zhang; Yongxirg 
Li. Commission of the European Communities, Brussels (Belgium) ; 
USDOE Office of Energy Research, Washington, DC (Unitac! 
States). Office of Health and Environmental Research; Internationa! 
Atomic Energy Agency, Vienna (Austria); Salzburg Univ. (Austria). 
Inst. fuer Allgemeine Biologie, Biochemie und Biophysik. 1'991. 
222p. (CONF-910905—: 5. international symposium on the natural 
radiation environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
international symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. SOILS/gamma spectroscopy; CESIUM 136; COM- 
PARATIVE EVALUATIONS; ISOTOPE RATIO; IMEASIJRING 
METHODS; POTASSIUM 40; RADON 226; SAMPLE: PREPARA- 
TION; SOILS; THORIUM 232; URANIUM 238 


34724 (INIS-mf-13345, pp. 206) Radiological aspects: of the 
process industries In the Netherlands. Oosterhuis, L. (Ministry of 
Housing, Physical Planning and Environment, ‘Leidschendam 
(Netherlands)); Cornet, J.; Bosnjakovic, B. Commission of the Eu- 
ropean Communities, Brussels (Belgium); USDOE Office of Energy 
Research, Washington, DC (United States). Office wf Health and 
Environmental Research; International Atomic Emiargy Agency, 
Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer /Aligemeine Bi- 
ologie, Biochemie und Biophysik. 1991. 222p. (CON'F-910905-: 5. 
international symposium on the natural radiation environment, 
Salzburg (Austria), 22-28 Sep 1991). In Fifth international sympo- 
sium on the natural radiation environment (NRE - V). Book of 
abstracts. Order Number DE93601410. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. INDUSTRIAL WASTES/health hiazards; FOOD 
CHAINS; HUMAN POPULATIONS; LEAD 210; NETHERLANDS; 
POLONIUM 210; RADIATION DOSES; RADIUM 22'6 


34725 (INIS-mf-13345, pp. 217) Variation of radon and 
thoron exhalation rate from bullding material; with tempera- 
ture. Lettner, H. (Salzburg Univ. (Austria). Inst. fuer Allgemeine 
Biologie, Biochemie und Biophysik); Steinhaus:ler, F.; Ramola, 
R.C.; Begum, A. Commission of the European Communities, Brus- 
sels (Belgium); USDOE Office of Energy Research, Washington, 
DC (United States). Office of Health and Envireonmental Research; 
International Atomic Energy Agency, Vienna (Austria); Salzburg 
Univ. (Austria). Inst. fuer Aligemeine Biologie, Biochemie und Bio- 
physik. 1991. 222p. (CONF-910905-: 5. international symposium 
on the natural radiation environment, Salzburg (Austria), 22-28 Sep 
1991). In Fifth international symposium on the) natural radiation en- 
vironment (NRE - V). Book of abstracts. Order Number 
DE93601410. Source: OSTI; NTIS (US Salexs Only); INIS. 
Abstract only. BUILDING MATERIALS/radon 220; BUILDING MA- 
TERIALS/radon 222; GYPSUM; TEMPERATIJRE DEPENDENCE 


34726 (INIS-mf-13345, pp. 219) (Samma-spectrometric 
‘characterization of Industrially-used African and Australian 
beuxites and thelr red mud tallings. Philipsborn, H. von (Re- 
gensburg Univ. (Germany)); Kuehnast, £. Commission of the 
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European Communities, Brussels (Belgium); USDOE Office of En- 
ergy Research, Washington, DC (United States). Office of Health 
and Environmental Research; International Atomic Energy Agency, 
Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer meine Bi- 
ologie, Biochemie und Biophysik. 1991. 222p. (CONF-910905-: 5. 
international symposium on the natural radiation environment, 
Salzburg (Austria), 22-28 Sep 1991). In Fifth international sympo- 
sium on the natural radiation environment (NRE - V). Book of 
abstracts. Order Number DE93601410. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. BAUXITE/gamma spectroscopy; BAUXITE/isotope 
ratio; BAUXITE; BISMUTH 212; BISMUTH 214; LEAD 212; LEAD 
214; ORES; RADIUM 224; RADIUM 226; RADIUM 234; TAILINGS; 
THALLIUM 208; THORIUM 230; THORIUM 234 


34727 (INIS-mf-13345, pp. 212/bis) Release of 7*Ra from 
uranium mill tailings by microbial reduction of sulfate and 
Fe(lil). Landa, E.R. (U.S. Geological Survey, Reston, VA (United 
States)); Phillips, E.J.P.; Lovley, D.R.; Miller, C.L.; Updegraff, D.M. 
Commission of the European Communities, Brussels (Belgium); 
USDOE Office of Energy Research, Washington, DC (United 
States). Office of Health and Environmental Research; International 
Atomic Energy Agency, Vienna (Austria); Salzburg Univ. (Austria). 
Inst. fuer Allgemeine Biologie, Biochemie und Biophysik. 1991. 
222p. (CONF-910905-: 5. international symposium on the natural 
radiation environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
intemational symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. IRON COMPOUNDS/reduction; SULFATES/ 
reduction; MILL TAILINGS/biodegradation; BACTERIA; GROUND 
WATER; INDUSTRIAL WASTES; REDUCTION; RADON 226; SUL- 
FATES; URANIUM; BIODEGRADATION 


34728 (INIS-mf-13357, pp. 115-134) Geohydrology and iso- 
tope application in Nambo Area, West Java. Hehanussa, P.E; 
Gurusinga, S.P. National Atomic Energy Agency, Jakarta (indone- 
sia). 1988. 917p. (In Indonesian). (CONF-8612188—-: Symposium Iil 
on applications: of isotopes and radiation, Jakarta (Indonesia), 16- 
17 Dec 1986). In Proceedings of Symposium Ill on Applications of 
Isotopes and Radiation. Order Number DE93000808. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Gamma-gamma logging method has been used to measure both 
‘density and porosity of rock. The variation of density and porosity 
‘value at the definite depth caused by layed variation and opened 
cracks in the formation. Result of hydrolic conductivity measure- 
nnent using radiotracer method indicates higher than conventional 
method. It caused radiotracer preference which disperses through 
natural rock. (author). 3 figs, 14 tabs. 


315720 (INIS-mf-13357, pp. 135-145) Preliminary study of 
Simearang ground water using environmental isotopes. indro- 
jory; Abidin, Z.; Wandowo. National Atomic Energy Agency, 
Ja karta (Indonesia). 1988. 917p. (in Indonesian). (CONF-8612188— 
: {$ymposium Ill on applications of isotopes and radiation, Jakarta 
(Indonesia), 16-17 Dec 1986). In Proceedings of Symposium Ill on 
Applications of Isotopes and Radiation. Order Number 
DE 33000808. Source: OSTI; NTIS (US Sales Only); INIS. 

Generally, water need of Semarang area is fulfilled with deed 
wells; which is carried on by local government. Majority of deed 
wells mentioned are located in the zone of Garang delta aqiufel 
ancl spread to the Damar formation and volcanic breccia in the up 
levial. In this investigation natural isotopes (D, 18-O, 3-H) and hy- 
droche mistry is used to know the origin and the recharge area of 
ground water anc also the possibility presence of the sea water in- 
trusion. The analysis result of natural isotopes and hydrochemistry 
discribe source of Garang delta aquifer coming from Damar forma- 
tion aquifer and it does not show obviously presence of relation of 
the volcanic breccia aquifer. Sea water intrusion can be seen in 
the Garang delt aquifer having 1 to 2 Km long from coastal to the 
land with: 100 m depth. (authors). 6 refs, 5 figs, 1 tab. 


34730 (INIS-mf—1 3357, pp. 108-114) Compaction character- 
istic of clay soll. Gurusinga, S.P. National Atomic Energy Agency, 
Jakarta (|'ndonesia). 1:388. 917p. (In Indonesian). (CONF-8612188— 
: Symposium Ill on aj2plications of isotopes and radiation, Jakarta 





(Indonesia), 16-17 Dec 1986). In Proceedings of Symposium Ili on 
Applications of Isotopes and Radiation. Order Number 
DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 

Gamma neutron density moisture gauge was used to determine 
the bulk density and moisture content of compaction of clay soil, 
and the results were compared with standard compaction test. Bulk 
density and moisture content value obtained from both methods 
were used to determine the co jon characteristic which was 
indicated in parabola graphs. With the increasing of moisture con- 
tent, dry density increase up to an optimum moisture content of 
32%. Decrease of dry density was obtained at moisture content 
more than 32% which was caused by capillarly tension in pores of 
water. The decrease of moisture content will cause shrinkage, 
while the increase of moisture content will cause swelling and soft- 
ening of the soil compaction. (author). 9 refs, 2 figs. 


34731 (LBL-26007) Current geochemical models to predict 
the fate of hazardous wastes in the injection zones of deep 

wells. Apps, J.A. Lawrence Berkeley Lab., CA (United 
States). 20 Apr 1992. 155p. Sponsored by Environmental Protec- 
tion Agency, Washington, DC (United States). DOE Contract 
AC03-76SF00098. Order Number DE93001597. Source: OSTI; 
NTIS; GPO Dep. 

On July 26, 1988, the Environmental Protection Agency (EPA) is- 
sued amendments to technical requirements for the injection of 
hazardous wastes in Class C wells. These amendments prohibited 
the injection of hazardous wastes unless a petitioner could demon- 
strate that there would be no migration of hazardous constituents 
from the injection zone of a well for as long as the waste remained 
hazardous. One means by which this requirement may be met is 
through the use of geochemical modeling to show that the haz- 
ardous waste could be immobilized or converted to innocuous 
products, or that it could be retarded by adsorption on the rock ma- 
trix of the injection zone. The purpose of the report is to provide a 
petitioner with background information regarding the current state 
of the art in chemical theory and modeling capabilities, so that he 
can use chemical arguments to predict the fate of injected haz- 
ardous waste. The report is divided into eight sections: (1) an 
introduction covering EPA amendments to the technical rules for 
preparation of a petition and how they relate to geochemical mod- 
eling; (2) a discussion regarding what must be modeled in relation 
to the chemical conditions expected in the injection zone; (3) the 
thermodynamic models that can be used; (4) the availability of 
thermodynamic data; (5) modeling of non-equilibrium systems; (6) 
the availability of geochemical modeling computer codes; (7) crite- 
ria affecting the satisfactory chemical modeling of waste injection; 
and (8) conclusions. 


34732 (LBL-27170(1992)) Annual Site Environmental Re- 
port of the Lawrence Laboratory, calendar year 1991. 
Pauer, R.O.; Schleimer, G.E.; Javendel, |. (eds.). Lawrence Berke- 
ley Lab., CA (United States). May 1992. 126p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. Order Number DE93001541. Source: OSTI; NTIS; 
GPO Dep. 

This Annual Site Environmental Report (ASER) summarizes LBL 
environmental activities in calendar year (CY) 1991. The purpose 
of this Report is to present summary environmental data in order to 
characterize site environmental management performance, confirm 
compliance with environmental standards and requirements, and 
highlight significant programs and efforts. 


34733 (LBL-31864) Radon entry Into basements: Ap- 
proach, experimental structures, and instrumentation of the 
small structures research project. Fisk, W.J.; Modera, M.P.; 
Sextro, R.G.; Garbesi, K.; Wollenberg, H.A.; Narasimhan, T.N.; 
Nuzum, T.; Tsang, Y.W. Lawrence Berkeley Lab., CA (United 
States). Feb 1992. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. Order Number 
DE93001573. Source: OSTI; NTIS; GPO Dep. 

We describe the experimental approach, structures, and instru- 
mentation of a research project on radon generation and transport 
in soil and entry into basements. The overall approach is to con- 
struct small precisely-fabricated basements in areas of different 
geology and climate, to control the pressures and ventilation rates 
in the structures, and to monitor radon concentrations and other 
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relevant parameters over a period of one year or more. Two nearly 
air-tight structures have been constructed at the first site. The floor 
of each structure contains adjustable-width slots that serve as the 
only significant pathway for advective entry of radon. A layer of 
gravel underlays the floor of one structure; otherwise they are iden- 
tical. The structures are instrumented for continuous or periodic 
monitoring of soil, structural, and meteorological parameters that 
affect radon entry. The pressure difference that drives advective 
radon entry can be maintained constant or varied over time. Soil 
gas and radon entry rates and associated parameters, such as soil 
gas pressures and radon concentrations, have been monitored for 
a range of steady-state and time-varying pressure differences be- 
tween the interior of the structure and the soil. Examples of the 
experimentally-measured pressure and permeability fields in the 
soil around a structure are presented and discussed. 


34734 (LBL-32759) Carbon emissions and sequestration in 
forests: Case studies from seven developing countries: Vol- 
ume 3, India and China. Makundi, W. (Lawrence Berkeley Lab., 
CA (United States)); Sathaye, J. (eds.); Ravindranath, N.H.; So- 
mashekhar, B.S.; Gadgil, M.; Deying, Xu. Lawrence Berkeley Lab., 
CA (United States); Environmental Protection Agency, Washington, 
DC (United States). Climate Change Div. Aug 1992. 55p. Spon- 
sored by Environmental Protection Agency, Washington, DC 
(United States). DOE Contract AC03-76SF00098. Order Number 
DE93001600. Source: OSTI; NTIS; INIS; GPO Dep. 

As part of the effort to understand the sources of carbon dioxide 
and other major greenhouse gases, the Tropical Forestry and 
Global Climate Change Research Network (F-7) was established. 
The countries taking part in the F-7 Network — Brazil, China, India, 
Indonesia, Malaysia, Mexico, Nigeria and Thailand — possess large 
tracts of tropical forests and together experience the bulk of large 
scale tropical deforestation. Integreation of work of indigenous re- 
searchers and institutions from the participating countries should 
allow for the gathering of on-site information into the more general 
and universally available base of . The information con- 
tained in this report represents the results of the first phase of the 
F-7 project, which had the explicit aim of providing quantitative 
data on forestry-related carbon emissions from India and China. 


34735 (ORNL/RASA-91/23) Radiological survey results at 2 
Cliff Street, Beverly, Massachusetts (VB007). Foley, R.D.; Car- 
rier, R.F. Oak Ridge National Lab., TN (United States). Aug 1992. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO05-840R21400. Order Number DE93000559. Source: 
OSTI; NTIS; INIS; GPO Dep. 

At the request of the US Department of Energy (DOE), a team 
from Oak Ridge National Laboratory conducted a radiological sur- 
vey at 2 Cliff Street, Beverly, Massachusetts. The survey was 
performed in May 1991. The purpose of the survey was to deter- 
mine if uranium dust from work performed under government 
contract at the former Ventron facility had migrated off-site to 
neighboring areas. The survey included a surface gamma scan 
and the collection of soil samples for radionuclide analyses. Re- 
sults of the survey demonstrated no radionuclide concentrations or 
radiation measurements in excess of the DOE Formerly Utilized 
Sites Remedial Action Program guidelines. 


34736 (ORNURASA-91/24) Radiological survey results at 
12 Cilff Street, Beverly, Massachusetts (VB010). Foley, R.D.; 
Carrier, R.F. Oak Ridge National Lab., TN (United States). Aug 
1992. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93000557. Source: OSTI; NTIS; INIS; GPO Dep. 

At the request of the US Department of Energy (DOE), a team 
from Oak Ridge National Laboratory conducted a radiological sur- 
vey at 12 Cliff Street, Beverly, Massachusetts. The survey was 
performed in May 1991. The purpose of the survey was to deter- 
mine if uranium dust from work performed under government 
contract at the former Ventron facility had migrated off-site to 
neighboring areas. The survey included a surface gamma scan 
and the collection of soil samples for radionuclide analyses. Re- 
sults of the survey demonstrated no radionuclide concentrations or 
radiation measurements in excess of the DOE Formerly Utilized 
Sites Remedial Action Program guidelines. 
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34737 (ORNL/RASA-91/28) Radiological survey results at 
15 Cliff Street, Beverly, Massachusetts (VB014). Foley, R.D.; 
Carrier, R.F. Oak Ridge National Lab., TN (United States). Aug 
1992. 13p. Sponsored by USDOE, Washington, DC (United 
States) DOE Contract AC05-840R21400. Order Number 
DE93009558. Source: OSTI; NTIS; INIS; GPO Dep. 

At the request of the US Department of Energy (DOE), a team 
from Oak Ridge National Laboratory conducted a radiological sur- 
vey at 15 Cliff Street, Beverly, Massachusetts. The survey was 
performed in May 1991. The purpose of the survey was to deter- 
mine if uranium dust from work performed under government 
contract at the former Ventron facility had migrated off-site to 
neighboring areas. The survey included a surface gamma scan 
and the collection of soil samples for radionuclide analyses. Re- 
sults of the survey demonstrated no radionuclide concentrations or 
radiation measurements in excess of the DOE Formerly Utilized 
Sites Remedial Action Program guidelines. 


34738 (ORNL/TM-—12062) Land-use practices in Ouro Preto 
do Oeste, Rondonia, Brazil. Pediowski, M.A.; Dale, V.H. Oak 
Ridge National Lab., TN (United States). Sep 1992. 41p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE93001292. Source: OSTI; 
NTIS; GPO Dep. 

Environmental Sciences Division Publication No. 3850. 

Road development and colonization projects have brought about 
wide-scale deforestation in the Brazilian Amazon. The state of Ron- 
donia, located in the western Amazon Basin, best exemplifies the 
problems related to land-use changes because it has the highest 
rates of deforestation in the Amazon Basin. In order to identify the 
main land-use practices in Rondonia, interviews with local farmers 
were carried out in the central part of Rondonia, in the PIC (Inte- 
grated Colonization Project) Ouro Preto do Oeste. This is the oldest 
colonization project in the state. The governmental colonization 
programs attracted migrants to the area through the construction of 
roads and infrastructure necessary for the colonists to occupy the 
land for agricultural practices. The interviews were done on lots of 
the PIC Ouro Preto and in PAD Urupa to define the background of 
the colonists, their land-use practices, their economic situation, and 
their relationships with governmental institutions. 


34739 (ORNL/TM—-12096) A computer program integrating 
@ multichannel analyzer with gamma analysis for the estima- 
tion of 2° Ra concentration in soll samples. Wilson, J. E. Oak 
Ridge National Lab., TN (United States). Aug 1992. 201p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE92041390. Source: OSTI; 
NTIS; INIS; GPO Dep. 


A new hardware/software system has been implemented using 
the existing three-regions-of-interest method for determining the 
concentration of 226Ra in soil samples for the Pollutant Assess- 
ment Group of the Oak Ridge National Laboratory. Consisting of a 
personal computer containing a multichannel analyzer, the system 
utilizes a new program combining the multichannel analyzer with a 


program analyzing gamma-radiation spectra for “°Ra concentra- 
tions. This program uses a menu interface to minimize and simplify 
the tasks of system operation. 


34740 (PNL-8101) Hanford Cultural Resources Laboratory 
annual report for Fiscal Year 1991. Chatters, J.C.; Gard, H.A. 
Pacific Northwest Lab., Richland, WA (United States). Aug 1992. 
88p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE92041009. Source: 
OSTI; NTIS; GPO Dep. 

The Hanford Cultural Resources Laboratory (HCRL) was estab- 
lished by the US Department of Energy, Richland Field Office (RL) 
in 1987 as part of Pacific Northwest Laboratory. The HCRL pro- 
vides support for managing the archaeological, historical, and 
cultural resources of the Hanford Site, Washington, in a manner 
consistent with the National Historic Preservation Act of 1966 
(NHPA), the Archaeological Resources Protection Act of 1979 and 
the American Indian Religious Freedom Act of 1978. HCRL 
responsibilities have been set forth in the Hanford Cultural Re- 
sources Management Pian (HCRMP) as a prioritized list of tasks to 
be undertaken to keep the RL in compliance with federal statutes, 
regulations and guidelines. For fiscal year 1991 these tasks were 
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to (1) ensure compliance with NHPA Section 106, (2) monitor the 
condition of known archaeological sites, (3) evaluate cultural re- 
sources for potential nomination to the National Register of Historic 
Places, (4) educate the public about cultural resources, (5) conduct 
a sample archaeological survey of Hanford lands, and (6) gather 
ethnohistorical data from Indian elders. Research conducted as a 
spinoff from these tasks is also reported. The archaeological site 
monitoring program is designed to determine whether the RL's cul- 
tural resource management and protection policies are effective; 
results are used in planning for cultural resource site management 
and protection. Forty-one sites were monitored during this fiscal 
year. 


34741 (PNL-8122) Water-table elevations on the Hanford 
Site and outlying areas, 1991. Newcomer, D.R.; Pohlod, K.D.; 
McDonald, J.P. Pacific Northwest Lab., Richland, WA (United 
States). Aug 1992. 69p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE92019704. Source: OSTI; NTIS; INIS; GPO Dep. 

The Pacific Northwest Laboratory prepared water-table maps of 
the US Department of Energy's Hanford Site for June-August 1991 
from water-level elevations measures in 359 wells across the Han- 
ford Site and outlying areas. The greatest changes in the elevation 
of the water table at Hanford occurred beneath the decommis- 
sioned U Pond, the 200-East Area, B Pond, the 100-N Area, the 
1100 and 3000 Areas, the Cold Creek valley, and adjacent to the 
Columbia River. 


34742 (PNL-8186) Archaeological survey of the McGee 
Ranch vicinity, Hanford Site, Washington. Gard, H.A.; Poet, 
R.M. Pacific Northwest Lab., Richland, WA (United States). Sep 
1992. 35p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE93000778. Source: OSTI; NTIS; GPO Dep. 

In response to a request for a cultural resources review from 
Westinghouse Hanford Company for the Action Plan for Characteri- 
zation of McGee Ranch Soil, Pacific Northwest Laboratory's 
Hanford Cultural Resources Laboratory (HCRL) conducted an ar- 
chaeological survey of the McGee Ranch vicinity, located in the 
northwest portion of the Hanford Site. Staff members covered 8.4 
km? and recorded 42 cultural resources; 22 sites, and 20 isolated 
artifacts. Only 2 sites and 3 isolates were attributed to a prehistoric 
Native American occupation. The historic sites date from the turn 
of the century to the 1940s and are representative of the settle- 
ment patterns that occurred throughout the Columbia Basin. In 
addition to an archaeological pedestrian survey of the project area, 
we conducted literature and records searches and examined avail- 
able aerial photographs. Records kept at HCRL were reviewed to 
determine if any archaeological survey had been conducted previ- 
ously within the project area. Although no survey had been 
conducted, portions of the area adjacent to project boundaries 
were surveyed in 1988 and 1990. During those surveys, historic 
and prehistoric cultural resources were observed, increasing the 
possibility that similar land usage had taken place within the cur- 
rent project boundaries. Literature searches established a general 
historical sequence for this area. Aerial photographs alerted re- 
searchers to homesteads and linear features, such as roads and 
irrigation ditches, that might not be apparent from ground level. 


34743 (SAND-92-0364) Propagation of  dissolution/ 
precipitation waves in porous media. Novak, C.F. (Sandia Na- 
tional Labs., Albuquerque, NM (United States)); Sevougian, S.D. 
Sandia National Labs., Albuquerque, NM (United States). Jul 1992. 
39p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9205156-1: NATO-Advanced 
Study Institute summer school on migration and fate of pollutants 
in soils and subsoils, Basilicata (Italy), 24 May - 6 jun 1992). Order 
Number DE92017348. Source: OSTI; NTIS; GPO Dep. 
Contaminant transpose in saturated porous media, whether ad- 
vective or diffusive, occurs as propagating concentration changes. 
The wave interpretation of these changes provides general princi- 
ples describing the ways in which concentration changes can 
evolve and interact during transport. If contaminants react chemi- 
cally with spatially fixed phases (minerals), the transfer of the 
contaminants from aqueous phase to mineral phase(s) results in 





chemical retardation. This report focuses on the propagation of dis- 
solution/precipitation waves and the chemical retardation produced 
by mineral dissolution and precipitation reactions. The assumption 
of local equilibrium is common for systems where transport rates 
can be considered slow relative to reaction rates, and results in 
equations for dissolution/precipitation reactions called solubility 
products. Because a solubility product expression is an inequality 
when the mineral described by it is absent, and because these ex- 
pressions are independent of the amount of mineral present, 
mineral dissolution/precipitation waves are generally very abrupt 
concentration changes in the mineral and aqueous phases. These 
abrupt changes occur in advection- and diffusion-dominated sys- 
tems. Reactions can also be described by kinetic rate expressions, 
resulting in a partial local equilibrium system. Unlike waves for 
local equilibrium dissolution/precipitation, waves controlled by dis- 
solution kinetics can have broader widths, although these waves 
still propagate through the domain as a unit. Four examples are 
presented to focus on the wave behavior predicted for chemical 
transport: ID local equilibrium advective transport, ID local equilib- 
rium diffusive transport, ID partial local equilibrium advective 
transport, and 2D dual porosity local equilibrium transport. 


34744 (UCRL-ID-109765) Collecting soll vapor from the 
Vadose Zone with an instrumented membrane system. Martins, 
S.A. (ICF Kaiser Engineers, Inc., San Francisco, CA (United 
States)). Lawrence Livermore National Lab., CA (United States). 
Jul 1992. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE92019904. Source: OSTI; NTIS; INIS; GPO Dep. 

As part of an on-going program to monitor ground water pollu- 
tion, the SEAMIST instrumented membrane system was purchased 
and installed in two boreholes at the Lawrence Livermore National 
Laboratory (LLNL). SEAMIST is a_ flexible, removable, 
polyvinyichioride-coated, nylon membrane tube used to seal the 
sides of a borehole and to which sampling devices and other types 
of instrumentation may be attached. This paper describes a 
method to sample soil vapor (a component of soil gas) with the 


SEAMIST system from a borehole at several depths simultane- 
ously. The cryotraps used with this technique were tested for their 
collection efficiency, and those data are presented. Data on the in- 
tegrity of the SEAMIST borehole seal are also reported. 


34745 (UCRL-ID-110064) Dynamic underground stripping 
demonstration project: interim eng report. Newmark, 
R.L. (ed.). Lawrence Livermore National Lab., CA (United States). 
Apr 1992. 464p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE92040650. Source: OSTI; NTIS; INIS; GPO Dep. 

LLNL is collaborating with the UC Berkeley College of Engineer- 
ing to develop and demonstrate a system of thermal remediation 
techniques for rapid cleanup of localized underground spills. Called 
dynamic stripping to reflect the rapid and controllable nature of the 
process, it will combine steam injection, direct electrical heating, 
and tomographic ysical imaging in a cleanup of the LLNL 
gasoline spill. In the first eight months of the project, a Clean Site 
engineering test was conducted to prove the field application of the 
techniques. Tests then began on the contaminated site in FY 1992. 
This report describes the work at the Clean Site, including design 
and performance criteria, test results, interpretations, and conclu- 
sions. We fielded ’a wide of new designs and techniques, 
some successful and some not. In this document, we focus on 
results and performance, lessons learned, and design and opera- 
tional changes recommended for work at the contaminated site. 
Each section focuses on a different aspect of the work and can be 
considered a self-contained contribution. 


34746 (WHC-EP-0394-4) Groundwater Maps of the Han- 
ford Site, December 1991. Kasza, G.L.; Hartman, M.J.; Hodges, 
F.N.; Weekes, D.C. Westinghouse Hanford Co., Richland, WA 
(United States). Jun 1992. 46p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-87RL10930. Order 
Number DE92019878. Source: OSTI; NTIS; INIS; GPO Dep. 

The Groundwater Maps of the Hanford Site, December 1991 is 
the latest update to a series of semiannual reports providing the 
results of the water level measurement activity at the Hanford Site 


54 ENVIRONMENTAL SCIENCES 
5402 Environmental Sciences, Terrestrial 


(Figure 1). These reports present a compilation of the ground wa- 
ter level measurement data from monitoring wells collected during 
the month of June or December. Ground water level data are 
presented in graphic form in a series of ground water maps to illus- 
trate the hydrologic conditions on the Hanford Site. This document 
provides water level data to support the site characterization and 
ground water monitoring programs on the Hanford Site. Groundwa- 
ter Maps of the Hanford Site is prepared for the US Department of 
Energy, Office of Environmental Restoration and Waste Manage- 
ment, by the Hanford Site Operations and Engineering Contractor, 
Westinghouse Hanford Company (WHC). This report presents the 
December 1991 water level data for the unconfined aquifer 
beneath the Hanford Site. The depth to the groundwater was mea- 
sured at the wellhead by personnel from the Environmental Field 
Services Group, Environmental Division, WHC. 


34747 (WSRC-RP-91-890) Re-evaluation of the effective 
ness of the central A/M Area well network. Haselow, 
J.S. Westinghouse Savannah River Co., Aiken, SC (United States). 
Jun 1991. 30p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE92040046. Source: OSTI; NTIS; INIS; GPO Dep. 

A groundwater recovery well network has been operating in the 
central portion of the A/M Area of the Savannah River Site (SRS) 
since 1985 to retrieve chlorinated volatile organic solvents. In 1986, 
a groundwater modeling study was performed to evaluate the 
effectiveness of the recovery well network that included planned re- 
covery welis (RWM 1 through 11) and process water wells (S. S. 
Papadopulous, 1986). Since the original modeling study, use of 
some of the process wells has discontinued and some pumping 
rates at other wells have changed. Also, the understanding of the 
hydrologic system in the A/M Area has improved because addi- 
tional monitoring wells have been installed in the area. As a result, 
an updated groundwater flow model (Beaudoin et al., 1991) for the 
area was used to evaluate the effectiveness of the existing recov- 
ery network. The results of this study indicate that the estimated 
effectiveness of the recovery well has not changed dramatically 
since the original groundwater modeling study. However, slight 
differences do exist between the original study and this study be- 
cause the recent model more accurately reflects the A/M Area 
subsurface hydrologic system. 


34748 Ambient temperature destruction of PCB [polychior!- 
nated biphenyls] wastes. Anderson, P.D.; Pant, B.C.; Wang, Z.; 
Langford, C.H.; Aysola, P. To Concordia Univ. (Canada). 1 May 
1992. Filed date 30 Oct 1990. Canada Patent patent application 
2028879. 10p. Source: Micromedia Ltd., Technical Information 
Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $6.00 CAN; MF $4.00 CAN. 

A process is disclosed for destroying halogenated hydrocarbons 
such as PCBs (polychlorinated biphenyls) and PCBs in PCB- 
containing fluids such as Askarel or transformer oil at ambient 
temperature. For the purpose of the invention, destruction of the 
PCBs is understood to mean a process in which a cleavage of 
carbon-halogen bonds takes place, thus practically eliminating all 
problems of toxicity. The process comprises reacting the halo- 
genated hydrocarbon with a solid oxidant in the presence of a 
concentrated acid. The amount of oxidant, the volume of acid, the 
sequence of addition, and the duration of the reaction are not 
critical; these parameters should only be selected so as to be suffi- 
cient to effect the total destruction of the halogenated hydrocarbon. 
The preferred oxidant is potassium permanganate, although oxides 
of Mn, Cr, and V, and chromates and dichromates may also be 
used. The preferred acid is concentrated sulfuric acid. According to 
an embodiment of the invention, the halogenated hydrocarbons 
may be present in a solid, liquid, or gaseous matrix for reaction 
with the solid oxidant and concentrated acid. According to another 
embodiment, the solid oxidant and the concentrated acid may be 
supported on a solid support such as alumina, silica, zeolites, 
clays, or ceramics. Experiments are described to illustrate the ef- 
fectiveness of the process of the invention. 


34749 Destruction of halogenated organic compounds. Kor- 
nel, A.; Rogers, C.J.; Sparks, H.L. 5 Apr 1992. Filed date 4 Oct 
1990. Canada Patent patent application 2026910. 12p. Source: Mi- 
cromedia Ltd., Technical Information Centre, 165 Hotel de Ville, 
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Place du Portage, Phase 2, Hull, Quebec, Canada J8X 3X2. 
Prices: PC $6.00 CAN; MF $4.00 CAN. 

Methods are disclosed for destruction of halogenated organic 
compounds contained in a contaminated medium. The methods 
comprise the steps of adding an aqueous solution on a solid or- 
ganic hydrogen donor to the contaminated medium. An alkali metal 
hydroxide is then added to the medium. Because the hydrogen 
donor generally is added in an aqueous solution, water distributes 
the reagents throughout the medium and acts as a wetting agent. 
The contaminated medium is then heated at a temperature and for 
a time sufficient to dehydrate the medium totally. Although the wa- 
ter is removed, the reagents are well-distributed throughout the 
medium and are concentrated to a very reactive state. The medium 
is then further heated at a temperature between 200 and 350°C 
for enough time to destroy the halogenated organic compounds. 
Destruction of these compounds in the medium is more dependent 
on the presence of the alkali metal compound as the temperature 
increases within this range. Finally, a sufficient amount of acid is 
added to neutralize the medium so that it may be returned to its 
original environment. When the process of the invention is prac- 
tised on contaminated fluids such as transformer oil, capacitor oil 
or other nonaqueous hydrocarbon systems which contain halo- 
genated materials, the hydrogen donor if required and the alkali 
metal base may be added directly to the media without the addition 
of water. Experiments are described which illustrate the effective- 
ness of the method of the invention in decontaminating materials 
contaminated with such substances as polychlorinated biphenyls. 
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Refer also to citation(s) 32955, 33040, 33055, 33058, 33070, 
33092, 33294, 33307, 33308, 33310, 33311, 33418, 33823, 33868, 
34057, 34060, 34537, 34541, 34543, 34625, 34641, 34647, 34649, 
34660, 34663, 34665, 34666, 34694, 34704, 34729, 34993, 35024, 
35059 


34750 (CORR-870138) Biological and chemical assess- 
ment of M-Area process discharge to TIM’s Branch, June 
1985—December 1986. Carlton, W.H. (Westinghouse Savannah 
River Co., Aiken, SC (United States)); Starkel, W.M.; Giffin, M.; 
Trapp, K.E. Du Pont de Nemours (E.!.) and Co., Aiken, SC (United 
States). Savannah River Lab.; Environmental and Chemical Sci- 
ences, Inc., Aiken, SC (United States). Mar 1987. 274p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SRO00001 ;ACO09-89SR18035. (ECS-SR-43). Order Number 
DE92019919. Source: OSTI; NTIS; GPO Dep. 

The production facilities of M-Area process uranium, lithium, and 
aluminum into fuel and target components for nuclear reactors at 
the Savannah River Plant (SRP). These processes produce 
wastewaters that contain dissolved metals, solvents, and nitric acid. 
Beginning in July 1985, wastewater was diverted to the M-Area 
Liquid Effluent Treatment Facility (LETF), which treats the waste 
via precipitation, filtration, and neutralization. Major constituents of 
the LETF discharge include nitrate (as NaNO3), phosphorus, total 
suspended solids, and trace amounts of aluminum, lead, nickel, 
iron, and uranium. In addition to the intermittent LETF discharge, 
the A-014 outfall also has received a continuous discharge of non- 
contact cooling water (700 to 2500 gpm) since 1982 and effluent 
from the M-Area Ground Water Recovery Action (MAGWRA) air 
stripper (375 gpm) since September 1985. These effluents consist 
of trace amounts of (trichloroethylene, tetrachloroethylene, and 1, 
1, 1-trichloroethane) in the MAGWRA effluent. In June 1985, a 
chemical and biological monitoring program was initiated to deter- 
mine if M-Area discharges are a significant environmental hazard 
to Tim's Branch. The main concerns are whether the discharge is 
toxic to aquatic life and whether high levels of nitrate in the dis- 
charge from the M-Area Liquid Effluent Treatment Facility (LETF) 
will cause eutrophication of the aquatic system. 


34751 (DOE/BP/65903—4) Augmented fish health monitor- 
Ing In Idaho: Annual report, 1990-1991. Munson, A.D.; Hauck, 
A.K. Idaho Dept. of Fish and Game, Boise, ID (United States). 
Eagle Fish Health Lab. [1991]. 45p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract BI79-87BP65903. Order 
Number DE92040060. Source: OSTI; NTIS; GPO Dep. 
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The Idaho augmented fish health monitoring contract AI79- 
87BP65903 was awarded in June 1987 and fully implemented in 
January 1988. The fourth annual report of activities serviced under 
this contract is presented. The prevailing fish health problems in 
1990 include persistent infections caused by Myxobolus cerebralis 
and Flexibacter psychrophilus. Subclinical infections of Renibac- 
terium salmoninarum have been confirmed in pools of chinook 
kidney tissues using Enzyme-linked immunosorbant assay (ELISA), 
but to date, mortality and clinical signs were not apparent in juve- 
nile anadromous fish. Clinical signs were observed in retuming 
brood chinook at all chinook facilities. Furunculosis (Aeromonas 
salmonicida) was isolated in conjunction with mortality at Niagara 
springs in the spring of 1991. The anadromous fish pathologist 
position was accepted by Doug Munson in July 1991. Complete di- 
agnostic and inspection services were provided to eleven idaho 
anadromous facilities. This report describes work done to meet 
contract agreements and summarizes the fish health findings of 
anadromous stocks reared at and returning to Idaho's facilities dur- 
ing 1990-1991. 


34752 (DOE/ER-0501T) Subsurface Science Program - 
Program Overview. USDOE Office of Energy Research, Washing- 
ton, DC (United States). Office of Health and Environmental 
Research. Jun 1991. 50p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE92040276. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Office of Health and Environmental Research (OHER) within 
the Department of Energy's (DOE's) Office of Energy Research 
conducts long-term fundamental research in the physical, chemical, 
and biological sciences. OHER’s Subsurface Science Pregrain, 
summarized in this document, supports a university and national 
laboratory research program that is interdisciplinary, covering such 
disciplines as geochemistry, microbiology, and hydrology. 
mental needs in environmental restoration, a major issue that DOE 
will face for several decades, are emphasized. However, the re- 
search that is conducted by the Subsurface Science Program also 
contributes to other energy-related questions, including fossil en- 
ergy production. 


34753 (DOE/ER/61397-1) Measurements of carbon dioxide 
In the Southern Ocean along the WOCE S-4 section: Annual 
progress report. Chipman, D.W.; Rubin, S.|.; Takahashi, T. 
Columbia Univ., Palisades, NY (United States). Lamont-Doherty 
Geological Observatory. Aug 1992. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-92ER61397. 
Order Number DE92040334. Source: OSTI; NTIS; GPO Dep. 

During the fist year of this two-year grant, we have completed 
the data acquisition phase at sea along the WOCE-S4 section lo- 
cated along 67°S between 73°W and 172°E in the Pacific sector 
of the Southern Ocean. The expedition was carried out aboard the 
Russian Research Ship “Akademik IOFFE” in the period February 
14 through April 6, 1992. The total CO2 concentration and pCO in 
a total of about 1290 water samples were determined using a 
coulometer for total CO. and an equilibrator/gas chromatograph 
system for pCO.. Surface water samples were analyzed at all the 
112 hydrographic stations occupied. Complete or partial profiles 
were obtained at 58 stations. In addition, a total of 172 determina- 
tions were made at sea for 62 bottles of the Standard Reference 
Solution. 


34754 (INIS-JP-005, pp. 85-89) Survey of groundwater us- 
Ing H-3 + He-3 dating method. Mahara, Y. (Central Research 
Inst. of Electric Power Industry, Abiko, Chiba (Japan). Abiko Re- 
search Lab.); Igarashi, T.; Tanaka, Y. Japan Atomic Energy 
Research Inst., Tokyo (Japan). 1991. 462p. (CONF-910359-—: 3. in- 
ternational symposium on advanced nuclear energy research: 
global, environment and nuclear energy, Mito (Japan), 13-15 Mar 
1991). In Proceedings of the third international symposium on ad- 
vanced nuclear energy research: Global environment and nuclear 
energy. Order Number DE92514989. Source: OSTI; NTIS; INIS. 
This study focused on developing a tritium and helium-3 (H-3 + 
He-3) dating method to survey the low of groundwater in a large 
geohydrologic catchment area with groundwater basins including 
candidate disposal sites for radwastes. The dating method is based 
on counting the increase of He-3 produced by beta decay of tritium 
in groundwater. Precise detection of He-3 is very difficult because 





the ratio of He-3 to He-4 is generally less than 1/1000000 for 10 
nano ccSTP of helium dissolved in one gram of groundwater. We 
developed an isolating sampling method for groundwater in which 
atmospheric air is prevented from contacting groundwater sample 
and the He-3 is measured by mass spectrometry. We applied this 
dating method to the confined aquifer in the Mishima lava layer 
located in the east side of Mt. Fuji. The measured age of ground- 
water is aligned young to old following the groundwater flow. The 
groundwater in the Mishima area was separated into two different 
sources from differences between the measured groundwater 
ages. The movement of groundwater in the lava layer was calcu- 
lated to be 6-20 km/yr based on the difference between the 
groundwater ages measured at two sampling sites and the geo- 
graphical distance. This is in agreement with results measured by 
radioisotope flow meter in a geohydrologic investigation 20 years 
ago and calculated by Darcy's law. (author). 


34755 (INIS-JP-005, pp. 176-185) The alligator rivers ane- 
logue project. Duerden, P. (Australian Nuclear Science and 
Technology Organisation, Lucas Heights (Australia)). Japan Atomic 
Energy Research inst., Tokyo (Japan). 1991. 462p. (CONF- 
910359-—: 3. international symposium on advanced nuclear energy 
research: global, environment and nuclear energy, Mito (Japan), 
13-15 Mar 1991). In Proceedings of the third intemational sympo- 
sium on advanced nuclear energy research: Global environment 
and nuclear energy. Order Number DE92514989. Source: OSTI; 
NTIS; INIS. 

The Koongarra uranium ore deposit in the Northern Territory of 
Australia is being studied to evaluate the processes and mecha- 
nisms involved in the hydrological/geochemical alteration of the 
primary uranium and model the formation of the secondary uranium 
mineralisation and the dispersion fan. A wide range of research is 
undertaken in the field and at laboratories in Australia, Japan, 
Sweden, the UK and the USA. The experimental and modelling 
tasks consider the original weathering of the region, the alteration 
of the host rock and primary uranium, groundwater flow and migra- 
tion pathways, rock/groundwater interactions, such as adsorption 
desorption, nuclide transport and the relative distribution of the ura- 
nium/thorium radionuclides in the multi-phase system, and the 
continued development of the dispersion fan. The study of the in- 
situ production and mobility of long lived fission products eg Tc-99 
and |-129 and transuranic nuclides such as Pu-239 is also possi- 
ble. The methods used in collecting data for a repository are similar 
to those applied at Koongarra, hence, an analysis of the many dif- 
ferent approaches taken may help evaluate and decrease the 
uncertainties of with field and laboratory measurements. (J.P.N.). 


34756 (INIS-JP-005, pp. 186-189) Characterization of 
mineral-solution interface and its implications for water-rock 
Interactions. Fujimoto, K. (Tokyo Univ. (Japan). Faculty of Sci- 
ence). Japan Atomic Energy Research Inst., Tokyo (Japan). 1991. 
462p. (CONF-910359-—: 3. international symposium on advanced 
nuclear energy research: global, environment and nuclear energy, 
Mito (Japan), 13-15 Mar 1991). In Proceedings of the third intemna- 
tional symposium on advanced nuclear energy research: Global 
environment and nuclear energy. Order Number DE92514989. 
Source: OSTI; NTIS; INIS. 

Olivine-water interface under hydrothermal conditions (600- 
790degC, 1kb) are characterized by SEM, XPS and hydrogen 
depth profiling using nuclear reaction. The near surface region is 
rich in H and depleted with Mg. The chemical shift of XPS peaks 
indicates structural reconstruction at the near surface. The present 
results and the previous studied indicate the formation of the hydro- 
gen rich surface layer depends on various factors including mineral 
structure, solution composition and temperature. It is correlated 
with dissolution rate. Probably, permeation of water into mineral 
through defects or micropore space and diffusion in the permeating 
water are important processes in water-rock interactions. (author). 


34757 (INIS-JP-005, pp. 190-194) Chemical conditions of 
the Japanese neutral geothermal reservoirs. Chiba, H. 
(Okayama Univ., Misasa, Tottori (Japan). Inst. for Study of the 
Earth’s Interior). Japan Atomic Energy Research Inst., Tokyo 
(Japan). 1991. 462p. (CONF-910359-: 3. international symposium 
on advanced nuclear energy research: global, environment and 
nuclear energy, Mito (Japan), 13-15 Mar 1991). In Proceedings of 
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the third international symposium on advanced nuclear energy re- 
search: Global environment and nuclear energy. Order Number 
DE92514989. Source: OSTI; NTIS; INIS. 

The aqueous speciation were calculated for fluids of seven 
Japanese geothermal systems. The aqueous composition as well 
as CO2 partial pressure of fluid in neutral pH geothermal reservoir 
are controlled by silicate, calcite and anhydrite minerals. The 
chemical composition of neutral pH geothermal reservoir can be 
predictable if two parameters (e.g. temperature and one of the 
cation activities) are provided. (author). 


34758 (INIS-JP—005, pp. 258-261) An in situ pore water 
squeezer for pore waters at multi-depths in marine 
sediments. Masuzawa, Toshiyuki (Nagoya Univ. (Japan). Water 
Research Inst.); Kato, Yoshihisa; Nakashima, Satoru; Nagao, 
Seiya. Japan Atomic Energy Research Inst., Tokyo (Japan). 1991. 
462p. (CONF-910359-: 3. international symposium on advanced 
nuclear energy research: global, environment and nuclear energy, 
Mito (Japan), 13-15 Mar 1991). In Proceedings of the third interna- 
tional symposium on advanced nuclear energy research: Global 
environment and nuclear energy. Order Number DE92514989. 
Source: OSTI; NTIS; INIS. 

A pore water sampler has been designed and constructed for in 
situ squeezing of pore waters from marine sediments at different 
twelve depths including overlying bottom water. The instrument 
consist of two rigidly connected parts, a 1-m length of SUS tubing 
(5-cm 0.d.) fitted with a sharp tip, and an open work superstruc- 
ture, that protects parts such as twelve SUS cylinders, tubing 
connections, etc. Each of the twelve squeezing systems consists of 
a squeezing port of 2-cm diameter, a 10-m length of teflon tubing, 
and a spring-loaded cylinder providing the suction. It is lowered 
into the bottom and full 1-m penetration triggers the system and 
initiates sampling. At each of the sampling ports water is drawn 
through a polyethylene porous disk and a filter paper into the teflon 
tubing storage system and the cylinder. The instrument was oper- 
ated on board of the R/V Tokai Daigaku Maru II in Shimizu Port 
and pore waters were obtained. Chemical compositions of the pore 
waters indicate that microbial sulfate reduction takes place in the 
sediment of Shimizu Port. The test suggests that the configuration 
of the instrument could be successful but these are several points 
to be improved. (author). 


34759 (INIS-mf-13345, pp. 32) Measurement of Ra-226 In 
water and Rn-222 In water and air by liquid scintillation count- 
ing. Schoenhofer, F. (Federal institute for Food Control and 
Research, A-1090 Vienna (Austria)). Commission of the European 
Communities, Brussels (Belgium); USDOE Office of Energy Re- 
search, Washington, DC (United States). Office of Health and 
Environmental Research; International Atomic Energy Agency, 
Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Aligemeine Bi- 
ologie, Biochemie und Biophysik. 1991. 222p. (CONF-910905-—: 5. 
international symposium on the natural radiation environment, 
Salzburg (Austria), 22-28 Sep 1991). In Fifth international 
sium on the natural radiation environment (NRE - V). Book of 
abstracts. Order Number DE93601410. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. AlR/radon 222; AlR/radon 226; DRINKING WA- 
TER/radon 222; AIR; ISOTOPE RATIO; LIQUID SCINTILLATION 
DETECTORS 


34760 (INIS-mf-13345, pp. 57) Natural radionuciides in the 
UK marine environment. Rollo, S.F.N. (Ministry of Agriculture, 
Fisheries and Food, Lowestoft (United Kingdom)); Camplin, W.C.; 
Allington, D.J.; Young, A.K. Commission of the European Commu- 
nities, Brussels (Belgium); USDOE Office of Energy Research, 
Washington, DC (United States). Office of Health and Environmen- 
tal Research; International Atomic Energy Agency, Vienna 
(Austria); Salzburg Univ. (Austria). Inst. fuer Aligemeine Biologie, 
Biochemie und Biophysik. 1991. 222p. (CONF-910905-—: 5. interna- 
tional symposium on the natural radiation environment, Salzburg 
(Austria), 22-28 Sep 1991). In Fifth international symposium on the 
natural radiation environment (NRE - V). Book of abstracts. Order 
Number DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. SEAS/natural radioactivity; CHEMICAL EFFLU- 
ENTS; FISHES; FOOD CHAINS; HUMAN POPULATIONS; 
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ISOTOPE RATIO; PHOSPHATES; POLONIUM 210; SEAS; SEA- 
WEEDS 


34761 (INIS-mf-13345, pp. 64) Natural radionuclides in 
ground water in Western Spain. Fernandez, F. (Laboratorio de 
Radiactividad Ambiental, Facultad de Ciencias, Salamanca 
(Spain)); Gomez, J.M.G.; Lozano, J.C. Commission of the Euro- 
pean Communities, Brussels (Belgium); USDOE Office of Energy 
Research, Washington, DC (United States). Office of Health and 
Environmental Research; International Atomic Energy Agency, 
Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Allgemeine Bi- 
ologie, Biochemie und Biophysik. 1991. 222p. (CONF-910905-: 5. 
international symposium on the natural radiation environment, 
Salzburg (Austria), 22-28 Sep 1991). In Fifth international sympo- 
sium on the natural radiation environment (NRE - V). Book of 
abstracts. Order Number DE93601410. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. SPAIN/drinking water; GRANITES; HUMAN POP- 
ULATIONS; RADIATION DOSES; RADIUM; SPAIN; THORIUM; 
URANIUM 


34762 (INIS-mf—13345, pp. 72) U- and Ra-isotopes in the 
Guadaiquivir River, South of Spain. Martinez-Aguirre, A. (Depar- 
tamento de Fisica Atomica, Molecular y Nuclear, Universidad de 
Sevilla (Spain)); Garcia-Leon, M. Commission of the European 
Communities, Brussels (Belgium); USDOE Office of Energy Re- 
search, Washington, DC (United States). Office of Health and 
Environmental Research; International Atomic Energy Agency, 
Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Allgemeine Bi- 
ologie, Biochemie und Biophysik. 1991. 222p. (CONF-910905-: 5. 
international symposium on the natural radiation environment, 
Salzburg (Austria), 22-28 Sep 1991). In Fifth international sympo- 
sium on the natural radiation environment (NRE - V). Book of 
abstracts. Order Number DE93601410. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. RADIUM ISOTOPES/radioecological concentra- 
tion; RIVERS/radioactivity; URANIUM ISOTOPES/radioecological 
concentration; RIVERS; RADIOACTIVITY; SPAIN 


34763 (INIS-mf-13345, pp. 73) Natural radioactivity in the 
aquatic components of main French rivers. Lambrechts, A. 
(CEA-IPSN-DPEI-SERE (France)); Foulquier, L.; Garnier-Laplace, 
J. Commission of the European Communities, Brussels (Belgium); 
USDOE Office of Energy Research, Washington, DC (United 
States). Office of Health and Environmental Research; International 
Atomic Energy Agency, Vienna (Austria); Salzburg Univ. (Austria). 
Inst. fuer Allgemeine Biologie, Biochemie und Biophysik. 1991. 
222p. (CONF-910905—: 5. international symposium on the natural 
radiation environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
international symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. FRANCE/rivers; FRANCE; RIVERS; GEOGRAPH- 
ICAL VARIATIONS; NATURAL RADIOACTIVITY 


34764 = (INIS-mf-13345, pp. 74) Distribution of 7!°Po Mytilus 
edulis and Fucus vesiculosus along the Channel French 
shore: influence of the industrial releases in the Seine river 
and estuary. Germain, P. (Laboratoire de Radioecologie Marine - 
CEA-IPSN-DPEI, Cherbourg Cedex (France)); Leclerc, G.; Simon, 
S. Commission of the European Communities, Brussels (Belgium); 
USDOE Office of Energy Research, Washington, DC (United 
States). Office of Health and Environmental Research; International 
Atomic Energy Agency, Vienna (Austria); Salzburg Univ. (Austria). 
Inst. fuer Allgemeine Biologie, Biochemie und Biophysik. 1991. 
222p. (CONF-910905—: 5. international symposium on the natural 
radiation environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
international symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. ESTUARIES/industrial wastes; SHORES/industrial 
wastes; ESTUARIES; FUCUS; GEOGRAPHICAL VARIATIONS; 
GYPSUM; ISOTOPE RATIO; MOLLUSCS; POLONIUM 210; RA- 
DIONUCLIDE MIGRATION; SEASONAL VARIATIONS; SHORES 
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34765 (INIS-mf-13345, pp. 83) Environmental study for ra- 
dionuclide in Miri Lake area, Nube Mountains. Mukhtar, O.M. 
(Sudan Atomic Energy Commission (Sudan)); Elkhangi, F.A. Com- 
mission of the European Communities, Brussels (Belgium); 
USDOE Office of Energy Research, Washington, DC (United 
States). Office of Health and Environmental Research; International 
Atomic Energy Agency, Vienna (Austria); Salzburg Univ. (Austria). 
Inst. fuer Allgemeine Biologie, Biochemie und Biophysik. 1991. 
222p. (CONF-910905-—: 5. international symposium on the natural 
radiation environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
intemational symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. FOOD/bismuth 214; FOOD/lead 214; FOOD/ 
radium 226; SOILS/bismuth 214; SOILS/lead 214; SOILS/radium 
226; VEGETABLES/bismuth 214; VEGETABLES/lead 214; VEG- 
ETABLES/radium 226; WATER/bismuth 214; WATER/ead 214; 
WATER/radium 226; FOOD; HUMAN POPULATIONS; ISOTOPE 
RATIO; LAKES; RADIONUCLIDE MIGRATION; SOILS; SUDAN; 
VEGETABLES; WATER 


34766 (INIS-mf—13345, pp. 85) Absorption of radionuclides 
and other solutes in a natural wetland . Akber, R.A. (Of- 
fice of the Supervising Scientist for the Alligator Rivers Region, 
Sydney (Australia)); Johnston, A.; Hancock, G. Commission of the 
European Communities, Brussels (Belgium); USDOE Office of En- 
ergy Research, Washington, DC (United States). Office of Health 
and Environmental Research; International Atomic Energy Agency, 
Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Allgemeine Bi- 
ologie, Biochemie und Biophysik. 1991. 222p. (CONF-910905-: 5. 
international symposium on the natural radiation environment, 
Salzburg (Austria), 22-28 Sep 1991). In Fifth international sympo- 
sium on the natural radiation environment (NRE - V). Book of 
abstracts. Order Number DE93601410. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. URANIUM MINES/liquid wastes; ABSORPTION; 
RADIUM; SWAMPS; URANIUM 


34767 (INIS-mf-13345, pp. 93) Ra-226 In tissues of lake 
trout (Salvelinus namaycush) and lake whitefish (Coregonus 
clupeaformis) from water receiving drainage from U opera- 
tions at Elilot Lake, Canada. Clulow, F.V. (Laurentian Univ., 
Sudbury, Ontario (Canada)); Dave, N.K.; Lim, T.P.; Avadhanula, R. 
Commission of the European Communities, Brussels (Belgium); 
USDOE Office of Energy Research, Washington, DC (United 
States). Office of Health and Environmental Research; International 
Atomic Energy Agency, Vienna (Austria); Salzburg Univ. (Austria). 
Inst. fuer Allgemeine Biologie, Biochemie und Biophysik. 1991. 
222p. (CONF-910905—: 5. international symposium on the natural 
radiation environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
international symposium en the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. LAKES/fishes; LAKES/sediments; RADIUM 226/ 
radioecological concentration; URANIUM/milling; CANADA; FOOD 
CHAINS; HUMAN POPULATIONS; INTAKE; LAKES; FISHES; 
SEDIMENTS; RADIONUCLIDE MIGRATION; URANIUM; MILLING; 
URANIUM MINES; WATER 


34768 (INIS-mf-13345, pp. 46) Natural radionuclides in the 
muds and waters used in thermal t y In Abano Terme, 
Italy. Doretti, L. (Consiglio Nazionale delle Ricerche, Corso Stati 
Uniti, Padova (italy)); Ferrara, D.; Barison, G.; Gerbasi, R.; Battis- 
ton, G. Commission of the European Communities, Brussels 
(Belgium); USDOE Office of Energy Research, Washington, DC 
(United States). Office of Health and Environmental Research; In- 
ternational Atomic Energy Agency, Vienna (Austria); Salzburg Univ. 
(Austria). Inst. fuer Allgemeine Biologie, Biochemie und Biophysik. 
1991. 222p. (CONF-910905-—: 5. international symposium on the 
natural radiation environment, Salzburg (Austria), 22-28 Sep 1991). 
In Fifth international symposium on the natural radiation environ- 
ment (NRE - V). Book of abstracts. Order Number DE93601410. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. THERAPY/water; WATER/natural radioactivity; 
ITALY; THERAPY; WATER 





34769 (INIS-mf-13345, pp. 122) Radon in drinking water: 
liquid scintillation detection methods and doses to the lungs. 
Barnett, J.M. (Arizona State Univ., Tempe, AZ (United States)); 
McKiveen, J.W.; Hood, W. Commission of the European Communi- 
ties, Brussels (Belgium); USDOE Office of Energy Research, 
Washington, DC (United States). Office of Health and Environmen- 
tal Research; International Atomic Energy Agency, Vienna 
(Austria); Salzburg Univ. (Austria). Inst. fuer Aligemeine Biologie, 
Biochemie und Biophysik. 1991. 222p. (CONF-910905-—: 5. interna- 
tional symposium on the natural radiation environment, Salzburg 
(Austria), 22-28 Sep 1991). In Fifth international symposium on the 
natural radiation environment (NRE - V). Book of abstracts. Order 
Number DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. DRINKING WATER/radon 222; CARCINOMAS; 
HUMAN POPULATIONS; LUNGS; MEASURING METHODS; RA- 
DIATION DOSES; WELLS 


34770 (INIS-mf-13345, pp. 208) Industrial sources of 
natural radionuclides in the Eastern Irish Sea. Mc- 
Cartney, M. (Ministry of Agriculture, Fisheries and Food, Lowestoft 
(United Kingdom). Directorate of Fisheries Research); Kershaw, 
P.J.; Allington, D.J.; Young, A.K. Commission of the European 
Communities, Brussels (Belgium); USDOE Office of Energy Re- 
search, Washington, DC (United States). Office of Health and 
Environmental Research; International Atomic Energy Agency, 
Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Aligemeine Bi- 
ologie, Biochemie und Biophysik. 1991. 222p. (CONF-910905-: 5. 
international symposium on the natural radiation environment, 
Salzburg (Austria), 22-28 Sep 1991). in Fifth international sympo- 
sium on the natural radiation environment (NRE - V). Book of 
abstracts. Order Number DE93601410. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. IRISH SEA/industrial wastes; CONTAMINATION; 
NATURAL RADIOACTIVITY 
34771 Cee pp. 209) Po-210, Pb-210 and Ra-226 
In anthropogenic sources, distribution 
cau coietiny Gitions te thas teetinaatend, Venanten, H.W. (Rijksin- 
stituut voor Volksgezondheid en Milieuhygiene, Bilthoven 
(Netherlands)); Marwitz, P.A.M.; Berger, G.W.; Weers, A.W. van; 
Hagel, P.; Nieuwenhuize, J. Commission of the European Commu- 
nities, Brussels (Belgium); USDOE Office of Energy Research, 
Washington, DC (United States). Office of Health and Environmen- 
tal Research; international Atomic Energy Agency, Vienna 
(Austria); Salzburg Univ. (Austria). Inst. fuer Aligemeine Biologie, 
Biochemie und Biophysik. 1991. 222p. (CONF-910905-—: 5. interna- 
tional symposium on the natural radiation environment, Salzburg 
(Austria), 22-28 Sep 1991). In Fifth international symposium on the 
natural radiation environment (NRE - V). Book of abstracts. Order 
Number DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. AQUATIC ECOSYSTEMS/ ratio; FOOD 
CHAINS; HUMAN POPULATIONS; INDUSTRIAL WASTES; LEAD 
210; NETHERLANDS; PHOSPHATES; POLONIUM 210; RADIA- 
TION DOSES; RADON 226 


34772 (INIS-mf-13345, pp. 213) Radioactive wastes from 
Industrial phosphate ore processing In the Tagus estuary. Car- 
valho, F.P. (Laboratorio Nacional de Engenharia e Tecnologia 
Industrial, Sacavem (Portugal). Dept. de Proteccao e Seguranca 
Radiologica). Commission of the European Communities, Brussels 
(Belgium); USDOE Office of Energy Research, Washington, DC 
(United States). Office of Health and Environmental Research; In- 
ternational Atomic Energy Agency, Vienna (Austria); Salzburg Univ. 
(Austria). Inst. fuer Aligemeine , Biochemie und Biophysik. 
1991. 222p. (CONF-910905—: 5. international sy jum on the 
natural radiation environment, Salzburg (Austria), 22-28 Sep 1991). 
In Fifth international symposium on the natural radiation environ- 
ment (NRE - V). Book of abstracts. Order Number DE93601410. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract . PHOSPHATES/gypsum; PHOSPHATES/ores; 
ESTUARIES; FERTILIZERS; ISOTOPE RATIO; LEAD 210; PHOS- 
PHATES; GYPSUM; ORES; POLONIUM 210; RADIOACTIVE 
WASTES; RADIUM 226; URANIUM 238 


34773 (INIS-mf-13345, pp. 214) Alpha and ger —_ 
trometry for natural Isotopes around uranium 
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nuclear power plants. Sanchez, A.M. (Departamento de Fisica, 
Universidad de Extremadura, Badajoz (Spain)); Tome, F.V.; 
Bejarano, J.D.; Aparicio, AG. Commission of the European Com- 
munities, Brussels (Belgium); USDOE Office of Energy Research, 
Washington, DC (United States). Office of Health and Environmen- 
tal Research; International Atomic Energy Agency, Vienna 
(Austria); Salzburg Univ. (Austria). Inst. fuer Aligemeine Biologie, 
Biochemie und Biophysik. 1991. 222p. (CONF-910905-: 5. interna- 
tional symposium on the natural radiation environment, Salzburg 
(Austria), 22-28 Sep 1991). In Fifth international symposium on the 
natural radiation environment (NRE - V). Book of abstracts. Order 
Number DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. NUCLEAR POWER PLANTS/environment; URA- 
NIUM MINES/environment; RADIATION MONITORING; ISOTOPE 
RATIO; MEASURING METHODS; ENVIRONMENT; SEASONAL 
VARIATIONS; SPATIAL DISTRIBUTION; SURFACE WATERS; 
URANIUM 234; URANIUM 235; URANIUM 238; GAMMA SPEC- 
TROSCOPY; ALPHA SPECTROSCOPY 


34774 = (INIS-mf—13345, pp. 215) The fate of Pb-210 and Po- 
210 after te rock processing industries 
into surface waters. Pennders, R.M.J. (Rijksinstituut voor Voks- 
gezondheid en Milieuhygiene, Bilthoven (Netherlands)); Koester, 
H.W.; Lembrechts, J.F. Commission of the European Communities, 
Brussels (Belgium); USDOE Office of Energy Research, Washing- 
ton, DC (United States). Office of Health and Environmental 
Research; International Atomic Energy Agency, Vienna (Austria); 
Salzburg Univ. (Austria). Inst. fuer Allgemeine Biologie, Biochemie 
und Biophysik. 1991. 222p. (CONF-910905-—: 5. international sym- 
posium on the natural radiation environment, Salzburg (Austia), 
22-28 Sep 1991). In Fifth international symposium on the natural 
radiation environment (NRE - V). Book of abstracts. Order Num- 
ber DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 

only. PHOSPHATES/industrial wastes; LEAD 210; 
PHOSPHATES; POLONIUM 210; RADIONUCLIDE MIGRATION; 
SURFACE WATERS 


34775 (INIS-mf-13357, pp. 154-161) Influence of evapore- 
tion processes on molecule ratio HDO/H, '*-O dan H, '*-O/H, 
18.0 in water. Sidauruk, P.; Wandowo; Abidin, Z.; Indroyono. Na- 
tional Atomic Energy Agency, Jakarta (indonesia). 1988. 917p. (in 
Indonesian). (CONF-8612188-: Symposium Ill on applications of 
isotopes and radiation, Jakarta (Indonesia), 16-17 Dec 1986). In 
Proceedings of Symposium Ill on Applications of Isotopes and Ra- 
diation. Order Number DE93000808. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The different mass of water makes the difference in physical 
property. Light molecule (H2 16-O) evaporates faster than heavy 
moleculy (HDO or H2 18-O). Accordingly, isotope ratio of sample 
(HDO/H20 or H2 18-O/H2 16-0) after evaporation doesn’t same 
as before. Temperature and relative humidity of the air around the 
sample will influence the isotope ratio of remaining water sample 
after evaporation. The aim of these experiments is to point out the 
effect of temperature and relative humidity of the air around the 
sample to m factor. (authors). 3 refs, 1 tab. 


34776 (INIS-mf-13357, pp. 249-258) Radioactivity of 
aerosol and water in centre for the application of Isotopes and 
radiation and its environment. Francisca, A.E.T.; Hasan, Y.; 
Teddy, S. National Atomic Energy Agency, Jakarta (Indonesia). 
1988. 917p. (In Indonesian). (CONF-8612188—: Symposium Ill on 

tions of i and radiation, Jakarta (Indonesia), 16-17 
Dec 1986). In Proceedings of Symposium Ill on Applications of Iso- 
topes and Radiation. Order Number DE93000808. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Survey of radioactivity on aerosol and water surrounding the 
centre for the application of isotopes and radiation has been done 
to assure that environment is not contaminated. Therefore conti- 
nous survey and monitoring are needed. Sampling of ground water 
has been done periodically every month at several places in the 
radius of 0-500 metres from IRPASENA and rain water is collected 
pecan The sample is evaporated and the concentrat is col 
eS anes te ans aS 

laboratory using air sampler. Then the a, b, and g total 
the water and air concentrat is counted. The evaluation 


cain 
activity of 
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show that the radioactivity in aerosol and water are under the max- 
imum permissible concentration. The environment of the Centre for 
the Application for Isotopes and Radiation is stell unpolluted by ra- 
dionuclide. (author). 3 refs, 3 figs, 4 tabs. 


34777 (KFK-4976, pp. 5-14) Modeling of metal sorption in 
@ natural sediment-groundwater system. Koss, V. (Technische 
Univ. Berlin (Germany). Inst. fuer Energietechnik). Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Inst. fuer Nukleare 
Entsorgungstechnik. Dec 1991. (In German). (CONF-9009272-: 
11. International Energy Agency (IEA) research and development 
on fusion materials conference, Karlsruhe (Germany), 11 Sep 
1990). In Geochemical modeling. Proceedings. 107p. Order Num- 
ber DE93705610. Source: OSTI; NTIS (US Sales Only); INIS. 

A simple surface-complex model for heavy metal sorption in a 
natural sediment-grounwater system is presented. A surface- 
complexing constant for Nickel, strontium and Uranium is 
calculated for the Gorleben systems on the basis of experimentally 
determined distribution quotients, a groundwater analysis and the 
cation-exchange capacity of the sediment. The method for deter- 
mining the prevalent surface complex is described exhaustively. 
The presented model is able to describe sorption in natural 
systems taking one further parameter into account. It correctly cal- 
culates the influence of the pH value, of the ratio of sediment mass 
to groundwater volume and of the concentration of sorbate and 
complexing agents in the groundwater. The calculations were per- 
formed with the geochemical computer code MINEQL. (orig.). 


34778 (KFK-5018) Depth profiles of the Inorganic chemical 
composition of soll water in the unsaturated zone. Hoess, J. 
Kernforschungszentrum Karlsruhe GmbH (Germany). inst. fuer Ra- 
diochemie; Karisruhe Univ. (T.H.) (Germany). Fakultaet fuer 
Chemie. Apr 1992. 122p. (in German). Order Number 
DE93702619. Source: OSTI; NTIS (US Sales Only). 

Soil water up to a depth of 4 m below ground surface was anal- 
ysed for its inorganic-chemical composition. It was obtained as ‘soil 
solution’ by centrifuging original moist soil samples. The analysis 
provides depth profiles of the concentration of the major inorganic 
ions in soil water of well evidence. The studies were made on the 
environmental research test site called 'Horkheimer Insel’, 70 km 
north of Stuttgart, which is a joint research site within the project 
"Wasser-Abfall-Boden’ of the country of Baden-Wuerttemberg. 
Samples were collected mainly on two parts of the test site, one 
being operated by ‘conventional’ farming techniques, the other by 
‘sustainable’ techniques, i.e. lower quantities of agrochemical and 
reduced tillage. The nitrat content of soil water in 4 m depth under 
the field of sustainable argriculture during the three tested years of 
cultivation was on an average only 30% of the concentration under 
the field of conventional agriculture. This means, the amount of ni- 
trat, which is carried in groundwater, could be reduced to the same 
extend by the chosen way of sustainable agriculture. In respect to 
the overall salt content of soil water the analysis showed, that it is 
already very high in the upper soil layer (0 - 25 cm) and does not 
increase with increasing depth. It can be concluded, that it is deter- 
mined by processes within this zone of the plant roots and of main 
microbiological activity. Percolation through the layers beneath this 


zone only provides a change in the proportion of cation or anion 
concentrations. (orig.). 


34779 
lution condition. Skjoldal, H.R. (Senter for Marint Miljoe, 
Havforskningsinst., Bergen (NO)); Klungsoeyr, J. Norsk 
Petroleumsforening, Oslo (Norway). 1990 16p. (In Norwegian). 
(CONF-9010518-2: Offshore operation and maintenance 1990, 
Bergen (Norway), 17-18 Oct 1990). Order Number DE93711181. 
Source: OSTI; NTIS. 

The present conference paper deals with the ecosystem and sta- 
tus concerning the pollution condition of the North Sea. Following 
fiekis are discussed: Groups of polluting components; affluences 
and currents; radioactive materials; heavy metals; persistent or- 
ganic compounds; nutrient salts and eutrophication; impacts of the 
petroleum industry. 4 figs., 3 tabs. 


34780 (PNL-8172) Native American fishery Issues: 


Hanford involvement in evaluation of the Zone 6 fishery. Aber- 
nethy, C.S. (Pacific Northwest Lab., Richland, WA (United States)); 


356 


(NEI-NO-257) North Sea: Ecology and status of pol- 
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Neitze!, D.A.; Strom, G. Pacific Northwest Lab., Richland, WA 
(United States). Jul 1992. 90p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE92019508. Source: OSTI; NTIS; GPO Dep. 

Native American fishers are concerned about the deteriorating 
quality of salmon and other fish caught from the Columbia River. 
They fear salmon are not healthy and that eating the fish could 
Jeopardize the health of Native Americans. In 1991, the Pacific 
Northwest Laboratory (PNL). with the assistance of the Yakima In- 
dian Nation (YIN). monitored the salmon and steelhead fishery in 
the lower Columbia River (Zone 6 fishery). PNL biologists set up a 
“hot-line” for Native American fishers to call if they caught fish they 
suspected were diseased or contaminated. Fish reported to the 
hot-line were examined by a fish disease pathologist. Additionally. 
PNL and YIN staff reviewed water-quality data of the lower 
Columbia River. Water-quality data collected from 1949 through 
1990. Results are described. 


34781 (PNL-8221) Radionuclide concentrations in white 
sturgeon from the Columble River. Dauble, D.D.; Price, K.R.; 
Poston, T.M. Pacific Northwest Lab., Richland, WA (United States). 
Sep 1992. 37p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Order Number 
DE92041232. Source: OSTI; NTIS; INIS; GPO Dep. 

Although radioactive releases from the US Department of En- 
ergy’s Hanford Site have been monitored in the environment since 
the reactors began operating in 1945, recent information regarding 
historical releases of radionuclides has led to renewed interest in 
estimating human exposure to radionuclides at Hanford. Knowl- 
edge of the fate of radionuclides in some fish species may be 
important because of the potential for food-chain transfer to hu- 
mans. White sturgeon (Acipenser transmontanus) were selected for 
study because they are long-lived, reside year-round in the Han- 
ford Reach, are benthic, and are an important commercial and 
sport species in the Columbia River. They also have a greater po- 
tential for accumulating persistent radionuclides than shorter-lived 
species with pelagic and/or anadromous life histories. The purpose 
of our study was to summarize data on historical concentrations of 
industrial radionuclides in white sturgeon and to collect additional 
data on current body burdens in the Columbia River. 


34782 (PNL-SA-21223) An autonomous expendable data 
collection device for remote environmental sensing. DeRoos, 
B.G. (Battelle Memorial Inst., Columbus, OH (United States)); 
Downing, J.P.; McCoy, K.O. Pacific Northwest Lab., Richland, WA 
(United States). Jun 1992. 17p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-9206260—1: 1. thematic conference on remote sensing for 
marine and coastal environments, New Orleans, LA (United 
States), 15-17 Jun 1992). Order Number DE92019430. Source: 
OSTI; NTIS; GPO Dep. 

An Autonomous Expendable Conductivity-Temperature-Depth 
Profiler (AXCTD) for profiling temperature, conductivity, pressure, 
and other parameters in remote oceanic regions was developed. 
The AXCTD is a microcomputer-controlled sensor package that 
can be deployed by unskilled operators from ships or aircraft. The 
AXCID records two CID profiles (one during descent and another 
during ascent) and CTD times series while on the bottom and adrift 
at the surface. Recorded data are transmitted to an ARGOS satel- 
lite with ground-positioning capabilities. Successful sea tests of a 
prototype AXCI7D, completed in 1989, are reported in this paper. 
The AXCTD can provide “sea truth” for remote sensing, perform 
environmental and military surveillance missions, and acquire time- 
series and synoptic data for computer models. 


34783 (SNV-3999) Remediation of lake Jaernsjoen in the 
Emaan river: Main report. Swedish Environmental Protection 
Agency, Solna (Sweden). Jan 1992. 549 (In Swedish). Order 
Number DE93711213. Source: OSTI; NTIS. 

Jaernsjoen, a lake lying along River Emaan in SE Sweden, con- 
tains a large quantity of PCB which is slowly leaching out from the 
bottom sediments. A sampling and analysis program for Emaan 
has shown that Jaernsjoe sediments are the primary source for on- 
going discharge of PCB to the river. Based on the current yearly 
discharge of 5.6 kg PCB, the 400 kg in the sediments will cause 





problems until at least the year 2062. However, successive reduc- 
tion in the amount of available PCB means that the discharge rate 
will probably decrease and the problem will remain for a much 
longer period of time. Emaan is classified as a resource of national 
importance due to its valuable fish population. This includes the 
threatened species wels as well as a population of unusually large 
trout. The river has an important potential role for sport fishing. The 
presence of PCB in the water system threatens the values which 
are the basis for the rivers classification. Damage to internal or- 
gans, development and reproduction of stationary fish species can 
be expected. The discharge also finds its way to the Baltic Sea. 
Remediation of Jaernsjoen is therefore necessary if continued 
damage is to be avoided and to reach the goals which have been 
enunciated in the Swedish Environmental Protection Agencys 
action program for fresh water. The feasibility of remediating Jaern- 
sjoen and the conditions under which such action can be carried 
out have been examined in a number of studies and investigations. 
This principal report contains a compilation of the results. A pri- 
mary alternative has been selected for detailed remedial design. 
This alternative includes vacuum dredging within a protective bar- 
rier network of silt screens and flow control elements. Dredged 
material will be disposed of by placement in a special landfill. This 
remedial action is estimated to cost between 30 and 50 million 
Swedish kronor. The costs will be shared between responsible par- 
ties and the federal government. (au). 


34784 (UCRL-ID-111564) Behavior of an ocean general cir- 
culation model at four different horizontal resolutions. Covey, 
C. Lawrence Livermore National Lab., CA (United States). Aug 
1992. 32p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (PCMDI-4). Order Num- 
ber DE93001341. Source: OSTI; NTIS; GPO Dep. 

A global ocean general circulation model is used to simulate the 
present-day ocean climate using four different latitude /longitude 
grid spacings. Horizontal resolution varies from 1/2° x 1/2° -the 
highest attained to date in an ocean circulation model with global 
coverage-to a coarse 4° x 4° grid traditionally used in climate 
modelling. This study addresses the question of whether resolution 
of smaller-scale circulations is necessary in order to simulate the 
large-scale ocean climate correctly. Results indicate that large- 
scale circulation is rather sluggish at 4° x 4° resolution but 
surprisingly insensitive to grid spacing for resolutions better than 2° 
x 2°, even considering the constraints imposed on the model by 
surface boundary conditions and by “robust diagnostic” forcing near 
the poles and below the thermocline. Simulated transport of heat 
from the warm tropics to cooler higher latitudes is not overly sensi- 
tive to grid spacing for resolutions better than 2° x 2°. 
Furthermore, heat transport does not increase at 1/2° x 1/2° reso- 
lution when sub-gridscale mixing of heat and momentum are 
altered so that mesoscale eddies appear in the model. These re- 
sults support inferences from earlier studies (based on simplified, 
limited-domain circulation models) that mesoscale eddies make lit- 
tle net contribution to poleward heat transport by the oceans. They 
suggest that for global climate modeling, the substantial computer 
resources required to explicitly resolve ocean mesoscale eddies 
might be better spent on improving emulations of other components 
of the climate system. Making this conclusion definite, however, re- 
quires a global ocean simulation that is fully eddy-resolving and 
that relaxes the artificial constraints of the present simulation, 
which tend to force the results toward present ocean climatology. 


34785 (WSRC-MS-92-141) Determination of technetium-99 
in aqueous samples by isotope dilution inductively coupled 
plasma-mass spectrometry. Beals, D.M. Westinghouse Savan- 
nah River Co., Aiken, SC (United States). [1992]. 19p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC09- 
89SR18035. (CONF-9209120—-1: 3. international conference on 
nuclear and radiochemistry, Vienna (Austria), 7-11 Sep 1992). Or- 
der Number DE92040832. Source: OSTI; NTIS; INIS; GPO Dep. 
An isotope dilution/inductively coupled plasma mass spectromet- 
ric method (ID/ICP-MS) for measuring the concentration of 
technetium-99 in samples was developed at the Savan- 
nah River Technology Center (SRTC). The procedure is faster than 
radiometric techniques, is also less subject to interferences, and 
has equal or better detection limits. It is currently being used to 
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measure the concentration of ®°Tc in samples of Savannah River 
water collected in the vicinity of the Savannah River Site. In this 
method, one liter samples of water are spiked with ®’Tc. After equi- 
libration, the technetium is extracted from the sample with a 
chromatographic resin. Interfering elements, molybdenum and 
ruthenium, are either not retained by the resin or are washed off 
with dilute nitric acid. The technetium is then eluted with more con- 
centrated nitric acid, and the *Tc/’Tc ratio in the eluant is 
measured with an ICP-MS. The Tec concentration in the original 
sample is calculated from the *°Tc/*’Tec ratio. The chemical recov- 
ery of the extraction procedure is greater than 90%. The detection 
limit of the instrument, taken as three times the ba counts 
at m/z = 99, is 0.6 part per trillion (ppt). The detection limit of the 
procedure, taken as three times the standard deviation of several 
reagent blank analyses, is 0.33 pCi/L. 


34786 (WSRC-RP-92-471) Fiber optic sensors for environ- 
mental applications: A brief review. Rossabi, J. Westinghouse 


. Savannah River Co., Aiken, SC (United States). Apr 1992. 17p. 


Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. Order Number DE92040170. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Understanding the flow a groundwater quality. This understand- 
ing is achieved by measurement of the appropriate chemical and 
physical subsurface parameters. The ideal measurement would ac- 
curately assess a parameter without affecting the parameter or its 
environment. Fiber optic spectroscopy offers some of the most 
promising techniques for accurate, non-invasive measurements of 
environmental parameters. Fiber optic sensors for subsurface ap- 
plications are currently being developed by several Department of 
Energy laboratories. Some of these sensors have been success- 
fully deployed in the field and are attaining the goals of accurate, 
noninvasive, real time measurements in the subsurface. 


34787 (WSRC-TR-91-647) Radioactive effluents in Savan- 
nah River: Summary report for 1990. Winn, W.G. Westinghouse 
Savannah River Co., Aiken, SC (United States). 27 Nov 1991. 22p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. Order Number DE92019344. Source: 
OSTI; NTIS; INIS; GPO Dep. 

During 1990, low-level radiometric studies of the Savannah River 
continued to distinguish between effluent contributions from Plant 
Vogtle and the Savannah River Site. Measurements of these ra- 
dioactive effluents are of mutual interest to both institutions, as 
they can address disturbing trends before they become health and 
legal concerns. The Environmental Technology Section (ETS) has 
conducted radiometric studies of Plant Vogtle since late 1986, prior 
to its startup. The plant has two 1100 MWe pressurized water re- 
actors developed by Westinghouse. Unit 1 started commercial 
operations in June 1987, and Unit 2 began in May 1989. During 
powered operations, ETS has routinely detected neutron-activated 
isotopes in controlled releases but all activities have been several 
orders of magnitude below the DOE guide values. In 1990, pro- 
cessing improvements for Vogtle effluents have yiekied even lower 
activities in the river. The Vogtle release data and the ETS mea- 
surements have tracked well over the past four years. 
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34788 (CONF-9105365—1) Ecological implications of land- 
scape fragmentation. Gardner, R.H.; O'Neill, R.V.; Turner, M.G. 
Oak Ridge National Lab., TN (United States). [1991]. 28. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 1991 Cary conference on humans as 
components of ecosystems; Millbrook, NY (United States); 4-8 May 
1991. Order Number DE92019186. Source: OSTI; NTIS; GPO Dep. 
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The effects of scale-dependent changes in habitat patterns were 
investigated by simulating two consumer populations on random 
and hierarchically random landscapes. The first consumer depleted 
resources as it randomly walked across the landscape, while the 
second consumer spread outwards to suitable sites from an initial 
point. Simple random landscapes were generated by randomly 
selecting the habitat suitability of each site, while hierarchically ran- 
dom maps were generated by a nested series of rules which 
changed the probabilities with spatial scale. These two map types 
were compared to digitized land-use data. Three effects were ob- 
served: (1) the reduction of available habitat always reduced 
population abundance and spread, (2) small changes in landscape 
pattern produced sudden changes in abundance which could be 
predicted from the interaction between landscape characteristics 
and population specific life history parameters, and (3) the hierar- 
chically structured landscapes affected abundances most when 
habitat fragmentation coincided with the scales at which the con- 
sumer populations utilized spatial resources. 


34789 (LBL-32165) Public census data on CD-ROM at 
Lawrence Berkeley Laboratory. Merrill, D.W. Lawrence Berkeley 
Lab., CA (United States). Apr 1992. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO3-76SF00098. 
Order Number DE93001577. Source: OSTI; NTIS; GPO Dep. 

In connection with the comprehensive Epidemiologic Data Re- 
source (CEDR) and Populations at risk to Environmental Pollution 
(PAREP) projects in the Information and Computing Sciences Divi- 
sion (ICSD) at Lawrence Berkeley Laboratory (LBL), public data 
files containing socio-economic and geographic data are available 
to CEDR and PAREP collaborators in the LBL computing network. 
At this time 60 CD-ROM diskettes (approximately 30 gigabytes) are 
on line in the Unix file server cedred.lbl.gov. Most of the files are 
from the US Bureau of the Census, and most of those pertain to 
the 1990 Census of Population and Housing. This paper contains a 
list of the CD-ROMS available. 


34790 (LBL-32165-Rev.1) Public census data on CD-ROM 
at Lawrence Berkeley Laboratory: Revision 1. Merrill, D.W. 
Lawrence Berkeley Lab., CA (United States). 2 Jul 1992. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. Order Number DE93001589. Source: 
OSTI; NTIS; GPO Dep. 

In connection with the Comprehensive Epidemiologic Data Re- 
source (CEDR) and Populations at Risk to Environmental Pollution 
(PAREP) projects, of the Information and Computing Sciences Divi- 
sion (ICSD) at Lawrence Berkeley Laboratory (LBL), are using 
public socioeconomic and geographic data files which are available 
to CEDR and PAREP collaborators via LBL’s computing network. 
At this time 67 CD-ROM diskettes (approximately 35 gigabytes) are 
on line via the Unix file server cedred.lbl.gov. Most of the files are 
from the US Bureau of the Census, and most pertain to the 1990 
Census of Population and Housing. This paper contains a list of 
the CD-ROMs available. 
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34791 (DOE/ER/14021—1) [Controls of the plant 
endomembrane-secretory pathway]: Final report. Arizona Univ., 
Tucson, AZ (United States). [1991]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-89ER14021. 
Order Number DE92040591. Source: OSTI; NTIS; GPO Dep. 
These studies are focused on elucidating the molecular structure 
of plant cell membranes with special reference to cell surface gly- 
coproteins. The studies reported herein include use of monoclonal 
antibodies to characterize cell surface epitopes, construction of 
cDNA libraries of cell surface proteins, isolation of plant cell mu- 
tants by flow cytometry, detection of beta-glucouronidase marker 
enzyme systems in plants, expression go VSVG (the major enve- 
lope glycoprotein of Vesicular Stomatis Virus) in plant cells, and 
control of gene expression of cell membrane glycoproteins.(DT) 


34792 (DOE/ER/20015—1) Differential regulation of plastid 
mRNA stability: Progress report. Boyce Thompson Inst. for 
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Plant Research, Ithaca, NY (United States). [1992]. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG02- 
90ER20015. Order Number DE92040451. Source: OSTI; NTIS; 
GPO Dep. 

Our view of MRNA decay is that it is regulated by three interac- 
tive components: RNA structure, ribonucleases and RNAbinding 
proteins. We have used mutagenesis to study the role of RNA 
structure in regulating RNA decay rates, and to identify protein 
binding and endonuclease recognition sites. We have identified at 
least three endonuclease activities; one that cleaves psbA RNA; 
and two whose cleavage patterns with penD 3’IR-RNA has been 
studied (endoC1 and endoC2). Additionally, we have continued to 
analyze the properties of the major RNA processing exoribonucie- 
ase. We have concentrated our efforts on three RNA-binding 
proteins. A 100 kd protein with properties suggestive of a mam- 
malian RNP component has been purified. A protein of 55 kd that 
may also be an endonuclease has been partially purified. We have 
studied the interaction of a 29 kd protein with the pend stem/loop, 
and its role in RNA processing. Recently, we have used a novel 
gel shift/SDS-PAGE technique to identity new RNA-binding proteins 
that form complexes of as-yet unknown function. 


34793 (DOE/ER/20017—1) [The interaction of 
ferredoxin:NADP* oxidoreductase and ferredoxin:thioredoxin 
reductase with substrates]: Progress report. Texas Tech Univ., 
Lubbock, TX (United States). [1992]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-90ER20017. 
Order Number DE92040339. Source: OSTI; NTIS; GPO Dep. 

We seek to map the ferredoxin-binding sites on three soluble en- 
zymes located in spinach chloroplasts which utilize ferredoxin as 
an electron donor:Ferredoxin:NADP* oxidoreductase (FNR); ferre- 
doxin:thioredoxin reductase (FTR) and glutamate synthase. As the 
availability of amino acid sequences for the enzymes are important 
in such studies, that the amino acid sequence of glutamate syn- 
thase needs be determined, the amino acid sequences of FNR, 
FTR and ferredoxin are already known. Related to an aim eluci- 
date the binding sites for ferredoxin to determine whether there is 
a common binding site on all of these ferredoxin-dependent chioro- 
plast enzymes and, if so, to map it. Additionally thioredoxin binding 
by FTR needs be determine to resolve whether the same site on 
FTR is involved in binding both ferredoxin and thioredoxin. Consid- 
erable progress is reported on the prosthetic groups of glutamate 
synthase, in establishing the role of arginine and lysine residues in 
ferredoxin binding by, ferredoxin:nitrite oxidoreductase nitrite reduc- 
tase, labelling carboxyl groups on ferredoxin with taurine and 
labelling lysine residues biotinylation, and low potential heme 
proteins have been isolated and characterized from a non- 
photosynthetic plant tissue. Although the monoclonal antibodies 
raised against FNR turned out not to be useful for mapping the 
FNR/ferredoxin or FNR/NADPinteraction domains, good progress 
has been made on mapping the FNR/ferredoxin interaction do- 
mains by an alternative technique. The techniques developed for 
differential chemical modification of these two proteins - taurine 
modification of aspartate and glutamate residues and biotin modifi- 
cation of lysine residues - should be useful for mapping the 
interaction domains of many proteins that associate through elec- 
trostatic interactions. 


34794 (IS-T-1595) Fluorescence detection for gel and cap- 
ary electrophoresis. Hogan, B. Ames Lab., IA (United States). 
21 Jul 1992. 125p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-82. Order Number 
DE92040585. Source: OSTI; NTIS; GPO Dep. 

First, an indirect fluorescence detection system for the separa- 
tion of proteins via gel electrophoresis. Quantities as low as 50 
nanograms of bovine serum albumin and soybean trypsin inhibitor 
are separated and detected visually without the need for staining of 
the analytes. This is very similar to levels of protein commonly sep- 
arated with gel electrophoresis. 


34795 (LBL-32795) Molecular genetic and molecular evolu- 
tionary studies on the bacteriochlorophyil synthesis genes of 
Rhodobacter capsulatus. Burke-Agueero, D.H. Lawrence Berke- 
ley Lab., CA (United States). Aug 1992. 15ip. Sponsored by 
USDOE, Washington, DC (United States); Department of Health 





and Human Services, Washington, DC (United States). DOE Con- 
tract ACO03-76SF00098. Grant GM 30786. Order Number 
DE92040381. Source: OSTI; NTIS; GPO Dep. 

Rhodobacter capsulatus, purple bacterium capable of either aer- 
obic or photosynthetic growth, has proven to be very useful in 
genetic studies of photosynthesis. Forty-four genes clustered 
together within a 46 kilobase region are required to establish pho- 
tosynthetic ability in R. capsulatus. Approximately twenty of these 
genes are involved in bacteriochlorophyll synthesis of which eight 
“bch” genes are the subject of this thesis. Six of these genes were 
found to code for the two ring reductases. The first converts pro- 
tochlorophyllide (PChlide) into a chlorin, the immediate precursor to 
chlorophyll a, and then into a bacteriochlorin. Each reductase is 
shown to be made up of three subunits. PChlide reductase is 
coded by the genes bchN, bchB, and bchL. Proteins with amino 
acid sequences markedly similar to those of bchN and bchL have 
been shown in other organisms to be required for chlorophyll syn- 
thesis; hence, their designation as chiN and chiB. A third 
chloroplast-encoded gene of heretofore unknown function shares 
amino acid identities with bchB and is probably the third subunit of 
the plant PChlide reductase. The bchA locus, which encodes the 
chiorin reductase, is found to be made up of three separate, trans- 
lationally coupled genes, referred to as behX, bchY, and bchZ. 
Amino acid similarities between bchX, bchL, and the nitrogenase 
reductase protein nifH suggest that all three classes of proteins 
share certain three-dimensional structural features, including ele- 
ments that are central to the enzymatic mechanism of nifH. 
PChliide reductase and chlorin reductase are clearly derived from a 
common ancestor. Several lines of analysis suggests the ancestor 
of both enzyme systems reduced PChlide twice to produce bacteri- 
ochlorophyll supporting the concept bacteriochlorophyll as the 
ancestral reaction center pigment. 


34796 (ORNU/TM-12138) DUPLEX: A molecular mechanics 


program in torsion angle space for computing structures of 
DNA and RNA. Hingerty, B.E. Oak Ridge National Lab., TN 
(United States). Jul 1992. 20p. Sponsored by USDOE, Washing- 


ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE92041042. Source: OSTI; NTIS; GPO Dep. 

DUPLEX produces energy minimized structures of DNA and 
RNA of any base sequence for single and double strands. The 
smallest subunits are deoxydinucleoside monophosphates, and up 
to 12 residues, single or double stranded can be treated. In addi- 
tion, it can incorporate NMR derived interproton distances an 
constraints in the minimizations. Both upper and lower bounds for 
these distances can be specified. The program has been designed 
to run on a UNICOS Cray supercomputer, but should run, albeit 
slowly, on a laboratory computer such as a VAX or a workstation. 
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34797 (CONF-9206273-1) Gene recognition and assembly 
In the GRAIL system: Progress and challenges. Uberbacher, 
E.C.; Einstein, J.R.; Guan, X.; Mural, R.J. Oak Ridge National 
Lab., TN (United States). [1992]. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From 2. international conference on bioinformatics, supercomput- 
ing, and complex genome analysis; St. Petersburg, FL (United 
States); 4-7 Jun 1992. Order Number DE92040709. Source: OSTI; 
NTIS; GPO Dep. 

GRAIL is a comprehensive system being constructed to analyze 
and characterize the genetic structure of DNA sequences. A num- 
ber of program modules supply information to the system including 
the Coding Recognition Module (CRM), which forms the basis of 
the current e-mail GRAIL server system. Additional modules deter- 
mine the positions and scores of possible splice junctions, the 
positions of potential translation-initiation sites, the coding strand 
for each gene, and the probable-translation-frame function over the 
sequence. The Gene Assembly Program module (GAP) attempts 
to predict the sequence of the spliced mRNA for agene from the 
genomic DNA sequence. It constructs and scores | gene models, 
given.a DNA sequence and the outputs of the other GRAIL mod- 
ules for the sequence. GAP tests combinations of those splice 
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junctions which are within acceptable distance from the initial pre- 
dicted edges of the coding regions. Every complete gene model 
comprising translation-initiation site, splice junctions and stop 
codon, which agrees with GAP's set of rules is scored, and the ten 
high-scoring models are saved. Each gene models score depends 
on the input scores of splice junctions used in the model, their po- 
sitions relative to the initial predicted edges of the included coding 
regions, and the degree of agreement of the entire model with the 
probable-translation-frame function. If error conditions are detected, 
the present version of GAP attempts to correct them by the 
insertion and/or deletion of one or more coding regions. These in- 
sertions and deletions have resulted in a net improvement of gene 
models, and a particularly large improvement in the recognition 
and characterization of very short coding regions. The results of 
GRAIL including the GAP module for 26 sequences from GenBank, 
each with an experimentally characterized gene, are quite promis- 
ing and demonstrate the feasibility of constructing largely accurate 
gene models strictly on the basis of DNA sequence data. 


34798 (DOE/ER/61139-3) Chromosome region-specific I+ 
braries for human genome analysis: Progress report, 
September 1, 1991—August 31, 1992. Kao, Fa-Ten. Eleanor Roo- 
sevelt Inst. for Cancer Research, Denver, CO (United States). Aug 
1992. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG02-91ER61139. Order Number DE92040654. 
Source: OSTI; NTIS; GPO Dep. 

During the grant period progress has been made in the success- 
ful demonstration of regional mapping of microciones derived from 
microdissection libraries; successful demonstration of the feasibility 
of converting microciones with short inserts into yeast artificial 
chromosome clones with very large inserts for high resolution 
physical mapping of the dissected region; Successful demonstra- 
tion of the usefulness of region-specific microciones to isolate 
region-specific cDNA clones as candidate genes to facilitate search 
for the crucial genes underlying genetic diseases assigned to the 
dissected region; and the successful construction of four region- 
specific microdissection libraries for human chromosome 2, 
including 2q35-q37, 2q33-q35, 2p23-p25 and 2p2l-p23. The 2q35- 
q37 library has been characterized in detail. The characterization of 
the other three libraries is in progress. These region-specific 
microdissection libraries and the unique sequence microciones de- 
rived from the libraries will be valuable resources for investigators 
engaged in high resolution physical mapping and isolation of 
disease-related genes residing in these chromosomal regions. 


34799 (ORNL/TM—12174) Computer-based construction of 
gene models using the GRAIL Gene Assembly Program. Ein- 
stein, J.R.; Mural, R.J.; Guan, X.; Uberbacher, E.C. Oak Ridge 
National Lab., TN (United States). Sep 1992. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE93000563. Source: OSTI; NTIS; 
GPO Dep. 

The Gene Assembly Program (GAP), a module of GRAIL, as- 
sembies and scores gene models, given a DNA sequence and the 
outputs of other GRAIL modules for the sequence. The latter mod- 
ules determine the positions of coding regions, the positions and 
scores of possible splice junctions, the positions of possible 
transiation-initiation sites, the coding strand for the gene, and the 
probable-translation-frame function over the sequence. GAP tests 
combinations of those splice junctions which are within acceptable 
distances from the initial estimated edges of the coding regions. 
Every complete gene model, comprising translation-initiation site, 
splice junctions and stop codon, which agrees with GAP’s set of 
rules is scored, and the ten highest-scoring models are saved. 
Each gene-model score depends on the input scores of splice 
junctions used in the model, their positions relative to the initial es- 
timated edges of the included coding regions, and the degree of 
agreement of the entire model with the probable-translation-frame 
function. If error conditions are detected, the present version of 
GAP attempts to correct them by the insertion and/or deletion of 
one or more coding regions. These insertions and deletions have 
resulted in a net improvement of gene models, and a particularly 
large improvement in the r and characterization of very 
short coding regions. The results of GRAIL including the GAP 
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module for 26 sequences from GenBank, each with a biochemi- 
cally characterized single gene, are quite promising and 
demonstrate the feasibility of constructing largely accurate gene 
models strictly on the basis of sequence data. 


5505 Metabolism 
Refer also to citation(s) 34835 


5506 Medicine 


Refer also to citation(s) 33240, 33556, 33564, 33565, 34673, 
34878, 34879, 34880, 34882, 34883, 34888 

34800 (CEA-CONF—-10971) Large dynamic range imaging 
based on optically stimulated luminescence. Cuzin, M. 
CEA Centre d’Etudes de Grenoble, 38 (France). Direction des 
Technologies Avancees. 1992. 3p. (in French). (CONF-920485-: 5. 
European conference ite materials, Bordeaux (France), 7- 
10 Apr 1992). Order Number DE93701211. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Optically stimulated luminescence has been introduced 10 years 
ago for medical purpose where it is used today as a useful tech- 
nique for digital radiography. High sensitivity, large dynamic but 
non real time processing are the main characteristics of this sys- 
tem which can be used in the same conditions than a standard 


screen-film association. Moreover it is easily adaptable for higher 
X-ray energy. 


34801 (CONF-910529-, pp. 8-27) Strategies to improve the 
efficacy of radioimmunotherapy: Radiobiologic aspects. Wong, 
J.Y.C. (City of Hope National Medical Center, Duarte, CA (United 
States)); Yan, X.; Buras, R.R.; Kuhn, J.A.; Williams, L.E.; 


Demidecki, A.J.; Esteban, J.M.; Beatty, B.G.; Beatty, J.D. American 
Society of Heating, Refrigerating and Air-Conditioning Engineers, 
Inc., Atlanta, GA (United States). May 1992. From 5. international 


radiopharmaceutical dosimetry symposium; Oak Ridge, TN (United 
States); 7-10 May 1991. In Fifth international radiopharmaceutical 
dosimetry symposium. 625p. Order Number DE92013066. Source: 
OSTI; NTIS; INIS. 

The purpose of this study was to investigate methods of improv- 
ing the therapeutic index (dose to tumor/dose to normal organs) 
and, hence, the efficacy of radioimmunotherapy (RIT). One method 
investigated was to increase the biologic response for a given radi- 
ation dose to tumor. To enhance the biologic efficacy of the dose, 
initial studies focused on first understanding the radiobiology of RIT 
irradiation and determining what role factors, such as radiation 
repair, repopulation, and redistribution, play in determining RIT re- 
sponse. In vitro studies using 4 colon carcinoma cell lines have 
compared the radiobiologic efficacy of low dose-rate irradiation 
delivered by Yttrium-90 (Y-90) with conventional high dose-rate ex- 
ternal beam irradiation (XRT). Results suggested that one factor 
which determined a cell’s sensitivity to Y-90 irradiation was its 
ability to repair radiation sublethal damage. In vivo studies demon- 
strated that those cell lines which were more sensitive to Y-90 
irradiation in vitro were also more sensitive to RIT in vivo. For a 
more radioresistant line, WiDr, RIT was approximately two-fold less 
effective than an equivalent dose of single fraction XRT, while for a 
more radiosensitive line, LS174T, RIT was approximately as effec- 
tive as an equivalent dose of single fraction XRT. Therefore, a 
tumor’s response to RIT in vivo appeared to be, in part, dependent 
on the tumor cell’s ability to repair radiation damage. Finally, stud- 
ies investigated strategies at enhancing the biologic efficacy of RIT 
irradiation by combining RIT with chemotherapy agents that can 
potentially inhibit radiation repair. Agents, such as 5-fluorouracil, 
appeared to be synergistic with RIT irradiation n vitro and may 
therefore prove promising in improving the therapeutic index of 
RIT. 


34802 (CONF-910529-, pp. 77-94) Mathematical analysis of 
the uptake kinetics of antitumor antibodies in the spheroid 
model of free floating micrometastases. Kwok, C.S. (Ontario 
Cancer Foundation, Hamilton (Canada)); Yu, S.K.; McFadden, R. 
American Society of Heating, Refrigerating and Air-Conditioning 
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Engineers, Inc., Atlanta, GA (United States). May 1992. From 5. in- 
ternational radiopharmaceutical dosimetry symposium; Oak Ridge, 
TN (United States); 7-10 May 1991. In Fifth international radiophar- 
maceutical dosimetry symposium. 625p. Order Number 
DE92013066. Source: OSTI; NTIS; INIS. 

A mathematical model consisting of two differential equations 
was developed to estimate the values of 3 physical constants 
which govern the uptake kinetics of monoclonal antibody 96.5 (iso- 
type IgG2,) in human melanoma spheroids. The constants are the 
macroscopic binding rate K;, macroscopic dissociation rate K,, and 
macroscopic diffusion constant D. The estimated values of these 
constants are 8. 8 x 10® (1/Mh) , 0.073 (cm 2/h), and 8.28 x 10-5 
(cm?/h ) respectively. The binding valence n of the antibody with its 
associated antigen was assumed to be 1. When n was assumed to 
be 2 and with the same value of D, the estimated values are K; = 
6.5 x 10° (1/Mh) and K, = 0.46 (cm 2 /h). This model gives rea- 
sonably good agreement with the experimental antibody uptake by 
the spheroid in the cases of brief washing and 24 hour washing af- 
ter different incubation periods with the antibody, even though 
saturation of binding sites occurred in the peripheral layer of the 
spheroid. Overall, this model showed better prediction of the up- 
take of antibody than the simple model that the authors reported 
previously. The simple model does not allow for saturation of bind- 
ing sites. A model consisting of three differential equations was 
also introduced in this work to estimate not only K;, D, and K;, but 
also the rate of shedding of antibody-antigen complex. 


34803 (CONF-910529-, pp. 482) Preliminary dosimetric ex- 
perience with +131 M195 monoclonal antibody in acute 
myelogenous leukemia. Graham, M.C. (Memorial Sloan-Kettering 
Cancer Center, New York, NY (United States)); Scheinberg, D.A.; 
Daghighian, F.; Pentlow, K.S.; Liu, G.; Divgi, C.; Capitelli, P.; 
Larson, S.M. American Society of Heating, Refrigerating and Air- 
Conditioning Engineers, Inc., Atlanta, GA (United States). May 
1992. From 5. international radiopharmaceutical dosimetry sympo- 
sium; Oak Ridge, TN (United States); 7-10 May 1991. In Fifth 
international radiopharmaceutical dosimetry symposium. 625p. Or- 
der Number DE92013066. Source: OSTI; NTIS; INIS. 

M195 is a monoclonal antibody specific for the CD33 antigen 
found on myeloid leukemia (AML) cells and is not present on nor- 
mal hematopoietic cells. |-131 M195 has been used to treat 16 
patients with AML refractory or relapsed from chemotherapy with 
escalating doses ranging from 50 mCi/m 2 to 160 mCi/m 2 on 4-6 
mg of M195. Patients at this dose level were imaged over time and 
the fraction of activity in the liver, spleen, bladder, and thyroid was 
measured with gamma camera imaging. Whole body retentions 
were measured at bedside with an ionization chamber; data were 
then analyzed and fit with a standard statistics package. The frac- 
tion of WB activity for a given organ as a function of time was 
approximately constant for 5 out of 6 patients indicating equilibrium 
between compartments. The volume of dilution and serum clear- 
ance derived from serial blood samples were then fit with 2 
exponentials and estimates of plasma dose from nonpenetrating 
beta particles were calculated. Survival curves for peripheral white 
blood celis (WBC’s) were determined as a function of plasma dose 
with an estimated LD37 ranging from 45 rads to 274 rads. Whole 
body doses were calculated using the MIRD formulation and the 
penetrating component added to the marrow dose. The conven- 
tional estimated marrow dose from plasma borne M195 is equal to 
a fraction (0.2-0.4) of the plasma dose based on the AAPM guide- 
line. Alternatively, an upper limit to the marrow dose was also 
determined by calculating the total activity in the blood, liver, 
spleen, thyroid, and bladder and subtracting this from the whole 
body. The remaining activity was assumed to be sequestered in 
the marrow and extracellular space. This new method provides an 
average marrow dose (and thus dose to the resident leukemia) un- 
der the assumption of uniform distribution of leukemia cells. 


34804 (CONF-910529-, pp. 498-518) Evaluation of ‘'- 
MIBG uptake in patients with neuroblastoma: Correlation with 
clinical follow-up. Nogueira, A.R. (I.P.0.F.G., Lisboa (Portugal)); 
Ferreira, T.C.; Salgado, L.; Vieira, M.R. American Society of Heat- 
ing, Refrigerating and Air-Conditioning Engineers, Inc., Atlanta, GA 
(United States). May 1992. From 5. international radiopharmaceuti- 
cal dosimetry symposium; Oak Ridge, TN (United States); 7-10 





May 1991. In Fifth international radiopharmaceutical dosimetry 
symposium. 625p. Order Number DE92013066. Source: OSTI; 
NTIS; INIS. 

A small group of patients (pts) with neuroblastoma were evalu- 
ated with ''l-MIBG before and after several kinds of therapy. The 
uptake of 'S'|-MIBG by the lesions in terms of percentage of in- 
jected activity (IA) was done using the gammagraphic images and 
a small standard from the injection material for evaluating camera 
sensitivity and attenuation correction. The acquisition of the images 
was performed at 48, 72 hours and sometimes at 168 hours after 
i.v. injection. Values of uptake varying from 0.41 to 9.5% IA were 
found. The clinical evolution and those values were very well corre- 
lated. In two pts who developed bone marrow involvement and 
bone metastases, the total tumor burden decreased. The biokinet- 
ics of the 'S'l-MIBG were also evaluated using whole body 
measurements with a gamma camera. Analysis of the biokinetics 
showed an inverse correlation between the slope of the curves and 
tumor uptake. Although time consuming, the methodology seems 
to be helpful in clinical decision-making and an essential step if 
therapy with 'S'|-MIBG is considered. 


34805 (DOE/ER/60407—6) Improving cancer treatment with 
cyclotron produced radionuclides: Progress report. Larson, 
S.M.; Finn, R.D. Sloan-Kettering Inst. for Cancer Research, New 
York, NY (United States). 4 Aug 1992. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-86ER60407. 
Order Number DE92040305. Source: OSTI; NTIS; INIS; GPO Dep. 

Our goal is to improve the scientific basis for tumor diagnosis, 
treatment and treatment follow-up based on the use of cyclotron 
produced radiotracers in oncology. The grant includes 3 interactive 
components: Radiochemistry/Cyclotron; Pharmacology; and Im- 
munology. The radiochemistry group seeks to develop innovative 
cyclotron targetry, radiopharmaceuticals, and radiolabeled antibod- 
ies, which are then used to assess important unanswered 
questions in tumor pharmacology and immunology. Examples in- 


clude selected positron emitting radionuclides, such as lodine-124, 
and Ga-66; 1-124, 1-123, 1-131 labeled iododeoxyuridine, C-11 


colchicine, and antimetabolites, like C-11 methotrexate; and radio- 
labeled antibodies, 3F8, M195, A33, and MRK16 for application in 
the pharmacology and immunology projects. The pharmacology 
program studies tumor resistance to chemotherapy, particularly the 
phenomenon of multidrug resistance and the relationship between 
tumor uptake and retention and the tumor response for anti- 
metabolite drugs. The immunology program studies the physiology 
of antibody localization at the tissue level as the basis for novel ap- 
proaches to improving tumor localization such as through the use 
of an artificial lymphatic system which mechanically reduces 
intratumoral pressures in tumors in vivo. Quantitative imaging ap- 
proaches based on PET and SPECT in radioimmunotherapy are 
studied to give greater insight into the physiology of tumor localiza- 
tion and dosimetry. 


34806 (DOE/ER/60407—7) Improving cancer treatment with 
cyclotron produced radionuclides: Comprehensive progress 
report, February 1, 1990—January 31, 1993. Larson, S.M. Finn, 
R.D. Sloan-Kettering Inst. for Cancer Research, New York, NY 
(United States). 4 Aug 1992. 18p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-86ER60407. 
Order Number DE92040310. Source: OSTI; NTIS; GPO Dep. 

This report describes the author's continuing long term goal of 
promoting nuclear medicine applications by improving the scientific 
basis for tumor diagnosis treatment and treatment follow-up based 
on the use of cyclotron produced radiotracers in oncology. The 
program has 3 interactive components: Radiochemistry /Cyclotron; 
Pharmacology; and Immunology. An essential strategy is as 
follows: novel radionuclides and radiotracers developed in the Ra- 
diochemistry/Cyclotron section under the DOE grant during the 
1989-1992 grant period, will be employed in the Pharmacology 
and Immunology sections of the DOE grant during the 1992-1995 
grant period. The development of novel radionuclides and tracers 
is of course useful in and of itself, but their utility is greatly en- 
hanced by the interaction with the immunology and pharmacology 
components of the program. 


34807 (DOE/ER/60418—4, pp. 1-6) SPECT reconstruction al- 
gorithms for converging hole and astigmatic collimators. 
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Gunter, D.; Metz, C.E.; Beck, R.N. Chicago Univ., IL (United 
States). Dept. of Radiology. Jul 1992. In Nuclear medicine and 
imaging research (instrumentation and quantitative methods of 
evaluation). Progress report, January 15, 1992-January 14, 1998. 
40p. Order Number DE92018077. Source: OSTI; NTIS; INIS. 

One of the problems posed by the astigmatic collimator is an ac- 
curate and effective description of its imaging properties. Since the 
image of an object can change drastically with its position relative 
to the collimator, the traditional method of describing a collimator in 
terms of its resolution and sensitivity is inadequate and must be 
extended to include the effects of source position. The authors 
have developed the generalized collimator transfer function (GCTF) 
to describe the non-stationary effects of collimator hole pattern on 
imaging. This concept is ideally suited to deal with the non- 
Stationary effects of convergent and astigmatic collimation. The 
performance of a stationary imaging system can be described 
mathematically in terms of its point source response function 
(PSRF). The PSRF describes the image resulting from a point 
source located anywhere in front of the camera. the underlying as- 
sumption is that if the image of a point source is known, then the 
image of any extended source distribution can be reconstructed by 
convolution of the point source response function with the extended 
source distribution. For stationary systems the imaging processes 
is assumed to be shift-invariant. However, the authors goal is to 
analyze systems that are not necessarily shift-invariant. In order to 
accommodate such systems, they introduce the generalized point 
source response function (GPSRF). During the past year they have 
applied the GPSRF to generate SPECT images of analytical phan- 
toms constructed as a collection of Gaussian source distributions. 


34808 (DOE/ER/60418-4, pp. 7-12) Utilization of scattered 
radiation in SPECT reconstruction. Gunter, D.; Metz, C.E.; Beck, 
R.N. Chicago Univ., IL (United States). Dept. of Radiology. Jul 
1992. In Nuclear medicine and imaging research (instrumentation 
and quantitative methods of evaluation). Progress report, January 
15, 1992—January 14, 1993. 40p. Order Number DE92018077. 
Source: OSTI; NTIS; INIS. 

During the last four years the authors have worked extensively 
on an algorithm to reconstruct the source distribution within a scat- 
tering medium from a single point of view. Their initial results four 
years ago using a linear reconstruction algorithm were very disap- 
pointing. Although two channels of source depth information were 
recovered from the scattered radiation, the reconstruction algorithm 
produced a significant degradation in the resolution within the 
imaging plane. Three years ago they developed a new nonlinear 
algorithm which solved this problem. The solution involved coupling 
the information about source depth which is available only in the 
low spatial frequencies of the images with the detailed information 
about the spatial distribution of source which is available in the 
high spatial frequencies. Using this algorithm they have found that 
two (and perhaps) three channels of depth information can be ex- 
tracted from the scattered radiation generated by a °°™Tc source in 
water. The new algorithm does not degrade spatial resolution in 
the imaging plane, provides depth resolution with standard devia- 
tion of 4 cm without requiring any camera motion, and produces 
significant attenuation correction in the reconstructed source distri- 
bution. Although this depth resolution is still quite modest, the 
technique has the potential for significantly better quantitation when 
combined with standard SPECT reconstruction algorithms. 


34809 (DOE/ER/60418-4, pp. 14-15) Energy-dependent 
scatter correction in PET. Chintu Chen; Beck, R.N.; Matthews, 
K.L.; Ordonez, C.E. Chicago Univ., IL (United States). Dept. of 
Radiology. Jul 1992. In Nuclear medicine and imaging research (in- 
strumentation and quantitative methods of evaluation). Progress 
report, January 15, 1992-January 14, 1993. 40p. Order Number 
DE92018077. Source: OSTI; NTIS; INIS. 

In conventional PET imaging, energy discrimination is imple- 
mented during data acquisition. Energy discrimination is done by 
setting lower- and an upper-cutoff values for energies of photons to 
be accepted as good events. The acquisition-energy window is set 
to a range that is narrow enough to reject as much scattered pho- 
tons as possible, but at the same time wide enough to provide 
acceptable total tomograph sensitivity. In general, the energies of 
scattered photons are lower that the photopeak energy (511 keV). 
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In this one-window acquisition mode, no distinction is made be- 
tween unscattered and scattered photons, although the energy 
information is available to distinguish between the two. The authors 
propose to utilize this additional information in the following manner. 
Instead of using a single energy window, the authors use a num- 
ber of smaller energy sub-windows. In the simplest case, they can 
divide the energy spectrum of each photon into two sub-windows: 
a region around the photopeak, and a scatter window. Coincidence 
data will then naturally fall into one of four possible energy combi- 
nations: photopeak-photopeak, scatter-scatter, photopeak-scatter, 
and scatter-photopeak. Thus, it might be possible to isolate the 
scatter component by using multiple-energy windows. 


34810 (DOE/ER/60418—4, pp. 16-18) Compensation for pho- 
ton attenuation in PET. Chintu Chen; Ordonez, C.E.; Xiaolin Yu. 
Chicagé Univ., IL (United States). Dept. of Radiology. Jul 1992. In 
Nuclear medicine and imaging research (instrumentation and quan- 
titative methods of evaluation). Progress report, January 15, 
1992—January 14, 1993. 40p. Order Number DE92018077. 
Source: OSTI; NTIS; INIS. 

CT/MR and PET images usually are not in registration spatially 
because of differences in the imaging setup. CT, MR and PET 
imaging parameters that are used regularly for brain studies in 
their institution are compared, in addition, because the patient ori- 
entations in CT/MR and PET scanners are not the same, slice 
centers are positioned differently relative to the patients anatomy. 
For application of the new idea of using structural information from 
CT or MR images in PET image reconstruction for attenuation cor- 
rection, image registration is required as a first step so that one 
can obtain a corresponding anatomic map for any selected PET 
image plane. The authors chose to use the surface-matching tech- 
nique developed in their laboratories for image registration because 
this method is retrospective and accurate. After the PET and CT/ 
MR scans are registered, they reslice the CT/MR images along the 
planes of the PET images. The differences in slice thickness and 
slice separation, as well as in image resolution between various 
image modalities are to be considered. 


34811 (DOE/ER/60418—4, pp. 19-21) Improving the utiliza- 
tion of detector motion in PET. Wernick, M.N.; Chintu Chen; 
Ordonez, C.E. Chicago Univ., IL (United States). Dept. of 
Radiology. Jul 1992. In Nuclear medicine and imaging research (in- 
strumentation and quantitative methods of evaluation). Progress 
report, January 15, 1992—January 14, 1993. 40p. Order Number 
DE92018077. Source: OSTI; NTIS; INIS. 

The authors first proposed a superresolution concept for PET in 
their DOE renewal application of last year. Since then, they have 
implemented the technique in software and have performed several 
simulation studies that demonstrate the potential value of the 
proposed method in substantially improving the image quality ob- 
tainable by PET. The fundamentals of the approach and initial 
simulation results were reported in a paper to appear later this 
year in Journal of the Optical Society of America A. In subsequent 
publications and presentations they described various extensions 
of the method and showed that the superresolution method was ro- 
bust to various misspecifications of the system spatial response 
functions which are inevitable in a practical implementation. in 
February of this year, two of them (Wernick and Chen) filed an ap- 
plication with the US Patent Office entitled, Method for Recovering 
signals in tomographic Measurement Systems, in which they de- 
scribe various configurations of the superresolution approach as it 
applies generally to tomographic imaging systems. Various kinds of 
detector system motions were considered as well as various con- 
figurations of the algorithm. the methods described may be useful 
in a number of situations, but the preferred embodiment detailed in 
the application refers to the use of signal recovery to exploit the 
extra information reported by a wobbling PET system. 


34812 (DOE/ER/60418-4, pp. 22-24) Iterative image recon- 
struction in ECT. Chintu Chen; Ordonez, C.E.; Wernick, M.N.; 
Aarsvoid, J.N.; Gunter, D.L.; Wong, W.H.; Kapp, O.H.; Xiaolong 
Ouyang; Levenson, M.; Metz, C.E. Chicago Univ., IL (United 
States). Dept. of Radiology. Jul 1992. In Nuclear medicine and 
imaging research (instrumentation and quantitative methods of 
evaluation). Progress report, January 15, 1992-January 14, 19993. 
40p. Order Number DE92018077. Source: OSTI; NTIS; INIS. 
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A series of preliminary studies has been performed in the au- 
thors laboratories to explore the use of a priori information in 
Bayesian image restoration and reconstruction. One piece of a pri- 
ori information is the fact that intensities of neighboring pixels tend 
to be similar if they belong to the same region within which similar 
tissue characteristics are exhibited. this property of local continuity 
can be modeled by the use of Gibbs priors, as first suggested by 
German and Geman. In their investigation, they also included line 
sites between each pair of neighboring pixels in the Gibbs prior and 
used discrete binary numbers to indicate the absence or presence 
of boundaries between regions. These two features of the a priori 
model permit averaging within boundaries of homogeneous regions 
to alleviate the degradation caused by Poisson noise. with the use 
of this Gibbs prior in combination with the technique of stochastic 
relaxation, German and Geman demonstrated that noise levels can 
be reduced significantly in 2-D image restoration. They have devel- 
oped a Bayesian method that utilizes a Gibbs prior to describe the 
spatial correlation of neighboring regions and takes into account 
the effect of limited spatial resolution as well. The statistical frame- 
work of the proposed approach is based on the data augmentation 
scheme suggested by Tanner and Wong. Briefly outlined here, this 
Bayesian method is based on Geman and Geman's approach. 


34813 (DOE/ER/60418-4, pp. 25-31) High-resolution mult- 
slice PET. Yasillo, N.J.; Chintu Chen; Ordonez, C.E.; Kapp, O.H.; 
Sosnowski, J.; Beck, R.N. Chicago Univ., IL (United States). Dept. 
of Radiology. Jul 1992. In Nuclear medicine and imaging research 
(instrumentation and quantitative methods of evaluation). Progress 
report, January 15, 1992-January 14, 1993. 40p. Order Number 
DE92018077. Source: OSTI; NTIS; INIS. 

This report evaluates the progress to test the feasibility and to 
initiate the design of a high resolution multi-slice PET system. The 
following specific areas were evaluated: detector development and 
testing; electronics configuration and design; mechanical design; 
and system simulation. The design and construction of a multiple- 
slice, high-resolution positron tomograph will provide substantial 
improvements in the accuracy and reproducibility of measurements 
of the distribution of activity concentrations in the brain. The range 
of functional brain research and our understanding of local brain 
function will be greatly extended when the development of this in- 
strumentation is completed. 


34814 (DOE/ER/60418—-4, pp. 32-34) Miniature gamma cam- 
era. Yasillo, N.J.; Beck, R.N.; Chintu Chen; Cooper, M. Chicago 
Univ., IL (United States). Dept. of Radiology. Jul 1992. In Nuclear 
medicine and imaging research (instrumentation and quantitative 
methods of evaluation). Progress report, January 15, 1992- 
January 14, 1993. 40p. Order Number DE92018077. Source: 
OSTI; NTIS; INIS. 

In the authors effort to produce a high performance miniature 
gamma camera they have concentrated on system simulation (in- 
cluding full collimator modeling), component evaluation, optical 
design, circuit design, and software development. Detailed mea- 
surement of the optical sensitivity vs. position on the photocathode 
of the PSPMTs was completed. These measurements were ac- 
quired through the use of a special scanned array of pulsed and 
collimated light sources. These data were essential to allow them to 
understand the extent of spatial variation of sensitivity and geomet- 
ric distortion present in the PSPMT. Also, measurements of system 
spatial linearity, energy resolution, and usable field of view were 
completed using special test scintillation crystals which provided 
optical access to the edges for adjustment of the edge reflectivity 
coefficients. Modeling of the required resolution and accuracy of 
the vector correction method was accomplished and will be used in 
determining electronic circuit and software requirements. A high 
speed Direct Memory Access computer interface was installed and 
tested and is meeting expected performance requirements. Minor 
revision were made to the mechanical design of the system as a 
result of measurements of sensitivity to magnetic fields, done dur- 
ing the initial development stage. Machined tungsten radiation 
shielding has been designed and fabrication has been completed. 
These parts will be used in the final clinical camera configuration. 


34815 (DOE/ER/60418—4, pp. 35-37) Methodology for evalu- 
ation of diagnostic performance. Metz, C.E. Chicago Univ., IL 
(United States). Dept. of Radiology. Jul 1992. In Nuclear medicine 





and imaging research (instrumentation and quantitative methods of 
evaluation). Progress report, January 15, 1992—January 14, 19993. 
40p. Order Number DE92018077. Source: OSTI; NTIS; INIS. 
Effort in this project during the past year has focused on the de- 
velopment, refinement, and distribution of computer software that 
will allow current Receiver Operating Characteristic (ROC) method- 
ology to be used conveniently and reliably by investigators in a 
variety of evaluation tasks in diagnostic medicine; and on the 
development of new ROC methodology that will broaden the spec- 
trum of evaluation tasks and/or experimental settings to which the 
fundamental approach can be applied. Progress has been limited 
by the amount of financial support made available to the project. 


34816 (DOE/ER/60600-T1) [A clinical trial of neutron cap- 
ture therapy for brain tumors]: Technical progress report, 
1990. Zamenhof, R.G. New England Medical Center, Boston, MA 
(United States). [1990]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-87ER60600. Order Num- 
ber DE92040177. Source: OSTI; NTIS; INIS; GPO Dep. 

This document briefly describes recent advances in the author's 
laboratory. Topics described include neutron beam design, high- 
resolution autoradiography, boronated phenylalanine (BPA) distri- 
bution and survival studies in glioma bearing mice, computer- 
aided treatment planning, prompt gamma boron 10 analysis facility 
at MITI-Il, non-rodent BPA toxicity studies, and preparations for 
clinical studies. 


34817 (DOE/ER/61091-2) [Non-invasive evaluation of the 
cardiac autonomic nervous system by PET]: Progress report, 
September 1991-September 1992. Michigan Univ., Ann Arbor, Mi 


(United States). [1992]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-90ER61091. Order Num- 
ber DE92041077. Source: OSTI; NTIS; GPO Dep. 

The proposed research addresses the development, validation 
and application of cardiac PET imaging techniques to characterize 
the autonomic nervous system of the heart. PET technology has 
significantly matured over the last two decades. instrument design, 


image processing and production of radiochemical 

have formed an integrative approach to provide a powerful and 
novel imaging modality for the quantitative in vivo evaluation of the 
autonomic nervous system of the heart. Animal studies using novel 
tracers for the sympathetic and parasympathetic nerve terminals 
will be employed to characterize the functional integrity of nerve 
terminals. This work will be complemented by the development of 
agents which bind to postsynaptic receptor sites. The combined 
evaluation of presynaptic and postsynaptic neuronal function will 
allow a unique characterization of neuronal function. Initial develop- 
ment in animal studies will be followed by feasibility studies in 
humans. These studies are designed to test sophisticated imaging 
protocols in the human heart and validate the scintigraphic findings 
with independent markers of autonomic innervation. Subsequent 
clinical application in various cardiac diseases is expected to pro- 
vide new insights into the neuropathophysiology of the heart. 


34818 (DOE/ER/61150-1, pp. 31) Effect of human 
antimouse antibody, HAMA, on plasma mean-time pharma- 
cokinetics and distribution of '''In-radiolabeled B72.3 
monocional antibody in colorectal cancer patients. Webster, 
W.B. (Bay Pines DVA Medical Center, FL (United States)); Har- 
wood, S.J.; Carroll, R.G.; Morrissey, M.A. Massachusetts Univ. 
Medical Center, Worcester, MA (United States). [1991]. (CONF- 
9106140-: 7. international symposium on radiopharmacology, 
Boston, MA (United States), 3-6 Jun 1991). In The seventh interna- 
tional symposium on radiopharmacology. Program and abstracts. 
102p. Order Number DE92015724. Source: OSTI; NTIS. 

Nineteen patients were administered 1 mg of ‘''In-labeled 
B72.3, anti-TAG-72, murine monoclonal antibody ('''In-CYT-103) 
by IV bolus in a repeat infusion study for the detection of recurrent 
colorectal cancer. Prior to infusion and at intervals up to 6 months, 
blood was drawn and assayed by ELISA for human antimouse an- 
tibody (HAMA) \. Multiple blood samples were taken in the first 4 
hours after ''"In MAb administration and daily for 7 days. One ml 
of plasma from each sample was counted in an automated well 
counter and the resulting CPM/ml, corrected for background and 
radioactive decay, were submitted to a two compartment model 
nonlinear curve fitting routine. Area under the curve, AUC, mean 
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time pharmacokinetic parameters for transit, MTT; residence, MRT; 
whole body, MRTs; periphery, MRT,, MTTp, Intrinsic, IMRT,; cen- 
tral, MRT<, MTT-; compartmental cycling (fi); and probability of 
distribution (PRD) were calculated. After the first '™In MAb infu- 
sion, four of 19 patients developed a positive HAMA titer (> 0.4 
ug/ml) persisting for > 6 months. Three patients had (+) and (—) 
HAMA data for comparison. 


34819 (DOE/ER/61150-1, pp. 17) The generation of 
rhenium-188-labeled antibodies by direct labeling methods. 
Griffiths, G.L. (Immunomedics, Inc., Warren, NJ (United States)); 
Knapp, F.F. Jr.; Callahan, A.P.; Ostella, F.; Hansen, H.J.; Gokden- 
berg, D.M. Massachusetts Univ. Medical Center, Worcester, MA 
(United States). [1991]. (CONF-9106140—: 7. international sympo- 
sium on radiopharmacology, Boston, MA (United States), 3-6 Jun 
1991). In The seventh international symposium on radiopharmacol- 
ogy. Program and abstracts. 102p. Order Number DE92015724. 
Source: OSTI; NTIS. 

Rhenium-188 having similar chemistry to Tce-99m and favorable 
decay properties, is an attractive agent for radioimmunotherapy, 
despite the greater difficulties in antibody labeling with this element. 
The authors have succeeded in generating a reproducible process 
for the production of '®®Re-igC conjugates in near quantitative yield 
with highly preserved immunoreactivity. Incubation of perrhenate 
with a thiol-containing antibody in the presence of a reductant gives 
rise to radiolabeled antibody in yields approaching > 95% at 1-3 hr 
time periods, with unreduced perrhenate as the only other species. 
188Re from a '®®w/'®®Re generator system has been used to label 
antibody with a specific activity up to 15 mCi/mg. Animal biodistri- 
bution in LS174T tumor bearing nude mice out to 96 hours verified 
its stability with good tumor/non-tumor ratios being seen, while the 
strong uptake and retention in the tumor further reinforced this con- 
auia Use of this approach, with the readily available “*Re 
source from the generator, gives a clinically viable procedure for 
the generation of '**Re antibody conjugates ready for immediate 
therapeutic use in as simple a manner as the corresponding tech- 
netium conjugates are now used for radioimmunodetection. 


34820 (DOE/ER/61150—1, pp. 12) Metallothionein bioconju- 
gates as delivery vehicles for bismuth-212 alpha particle 
therapy. Macklis, R.M. (Harvard Univ., Boston, MA (United 
States)); Morris, C.; Humm, J.; Hines, J.; Atcher, R. Massachusetts 
Univ. Medical Center, Worcester, MA (United States). [1991]. 
(CONF-9106140-—: 7. international symposium on radiopharmacol- 
ogy, Boston, MA (United States), 3-6 Jun 1991). In The seventh 
international symposium on radiopharmacology. Program and ab- 
stracts. 102p. Order Number DE92015724. Source: OSTI; NTIS. 

Metallothioneins (MTHs) are small cysteine-rich polypeptides that 
binds cationic metals at physiologic pH ranges through noncovalent 
-SH ligand interactions. Some leucine-rich renal MTHs have a par- 
ticular avidity for bismuth. The authors have examined the ability of 
MTHs to selectively incorporate Bi-212, a short-lived high-energy 
alpha particle emitter currently under exploration as a potential 
therapeutic radiolabel for use in molecularly targeted cancer 
therapy. They find that under physiologic conditions, MTH will se- 
lectively incorporate Bi-212 after incubation with an equilibrium 
mixture of its upstream and downstream parents. The MTH moi- 
eties may be linked to tumor-binding macromolecules such as 
antibodies via thiolation reactions using SPDP, and the resultant 
Bismuth-avid molecules may be used either as primary delivery 
vehicles for the Bi-212 or as part of a 2-step release-and-catch iso- 
tope localization system in which the MTH-antibody conjugate is 
pre-localized at the tumor site and the radiometal is then adminis- 
tered and chelated in situ. They present the chemistry, dosimetry 
and potential clinical applications of this system. 


34821 (DOE/ER/61226-1) Diagnostic and therapeutic appil- 
cations of diode lasers and solid state lasers in medicine: 
Progress report. Jacques, S.L. (Texas Univ., Houston, TX (United 
States). Cancer Center); Welch, A.J.; Motamedi, M.; Rastegar, S.; 
Tittel, F.; Esterowitz, L. Texas Univ., Houston, TX (United States). 
Cancer Center. May 1992. 19p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG05-91ER61226. Order 
Number DE92040338. Source: OSTI; NTIS; GPO Dep. 

The Texas Medical Center in Houston and the nearby UT Medi- 
cal Branch at Galveston together constitute a major center of 
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medical research activities. Laser applications in medicine are 
under development with the engineering assistance of the collobo- 
rating engineering centers at Rice University, UT-Austin, and Texas 
A&M Univ. In addition, this collective is collaborating with the Naval 
Research Laboratory, where new developments in laser design are 
underway, in order to transfer promising new laser technology 
rapidly into the medical environment. 


34822 (NIRS-M-83, pp. 55-60) in vivo measurement of re- 
ceptor. Inoue, Osamu (National Inst. of Radiological Sciences, 
Chiba (Japan)). National Inst. of Radiological Sciences, Chiba 
(Japan). Feb 1992. (in Japanese). (CONF-9009501-: 22. NIRS 
symposium, Chiba (Japan), 6-7 Sep 1990). In Present status of 
PET study in Japan. 192p. Order Number DE92538700. Source: 
OSTI; NTIS; INIS. 

In 1970s, the existence of narcotic receptor and benzodiazepine 
receptor which is the part of action of minor tranquilizers has been 
verified, and since then, the research on the receptors for chemical 

nsmitters and adjusters in central nervous systems has ad- 
vanced rapidly. As one of the things that brought about the 
development of receptor research, there is the development of var- 
ious ligands labeled with high specific radioactivity. At present PET 
is the only method which can examine human brains without dis- 
turbance and biochemically, but it requires expensive equipments 
and specialists. In this report, the contribution that the receptor 
measurement by PET can do to the very large domain of elucidat- 
ing brain function and the basic research required for the purpose 
are kept in mind, and the present status of in vivo receptor mea- 
surement is discussed. The positioning of PET in receptor research 
is explained, and it is important to utilize its merits of in vivo mea- 
surement and the measurement of mankind. The quantitation of 
receptor connection in vivo, the PET measurement utilizing the 
characteristics of in vivo and so on are reported. (K.I.). 


34823 (NIRS-M-—83, pp. 61-67) In-vivo quantitative measure- 
ment. Ito, Takashi (Nippon Medical School, Tokyo (Japan)). 
National Inst. of Radiological Sciences, Chiba (Japan). Feb 1992. 
(In Japanese). (CONF-9009501-: 22. NIRS symposium, Chiba 
(Japan), 6-7 Sep 1990). In Present status of PET study in Japan. 
192p. Order Number DE92538700. Source: OSTI; NTIS; INIS. 

So far by positron CT, the quantitative analyses of oxygen con- 
sumption rate, blood flow distribution, glucose metabolic rate and 
so on have been carried out. The largest merit of using the 
positron CT is the observation and verification of mankind have be- 
come easy. Recently, accompanying the rapid development of the 
mapping tracers for central nervous receptors, the observation of 
many central nervous receptors by the positron CT has become 
feasible, and must expectation has been placed on the elucidation 
of brain functions. The conditions required for in vitro processes 
cannot be realized in strict sense in vivo. The quantitative mea- 
surement of in vivo tracer method is carried out by measuring the 
accumulation and movement of a tracer after its administration. 
The movement model of the mapping tracer for central nervous re- 
ceptors is discussed. The quantitative analysis using a steady 
movement model, the measurement of dopamine receptors by 
reference method, the measurement of D2 receptors using 11C- 
Racloprode by direct method, and the possibility of measuring 
dynamics bio-reaction are reported. (K.I.). 


34824 (ORNL/TM-12159) Nuclear Medicine Program 
progress for quarter ending June 30, 1992. Ambrose, 
K.R.; Callahan, AP.; McPherson, D.W.; Mirzadeh, S.; Hasan, A.; 
Lambert, C.R.; Rice, D.E.; Srivastava, P.C. Oak Ridge National 
Lab., TN (United States). Aug 1992. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE92040486. Source: OSTI; NTIS; GPO Dep. 

In this report the results of preliminary studies of pancreatic ex- 
ocrine function in normal patients and volunteers by a simple urine 
analysis using a new _ iodine-131-labeled triglyceride are 
described. The new ORNL agent,  1,2-dipalmitoyl-3-((15- 
piodophenyl)pentadecan-l-oyl)-rac-glycerol (1,2-Pal-3-IPPA) was 
radiolabeled with iodine-131 and used in clinical studies in a col- 
laborative program with the Clinic for Nuclear Medicine at the 
University of Bonn, Germany. The observed rapid urinary excretion 
of high levels of the orally administered test agent from patients 
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corroborated results from initial studies conducted in laboratory ani- 
mals (ORNL/TM-12110). In the initial group of normal volunteers 
and 11 patients with normal pancreatic function an average of 76 
+ 13.8% of the administered activity was excreted in the urine in 
24 h. Studies will now also focus on evaluation of this agent in pa- 
tients with pancreatic insufficiency. The reactor production of 
dysprosium-166 in the ORNL High Flux Isotope Reactor (HFIR) 
and the separation of carrier-free holmium-166 have also been pur- 
sued. Holmium-166 (t 4226.4 h) decays with the emission of high 


energy beta particles and abundant secondary electrons and is 
thus of interest for various therapeutic applications. Four-day irradi- 
ation of 15Ho in the HFIR resulted in production of ‘Ho with a 
specific activity of 7.25 mCi/mg. The formation of 'Ho by beta- 
decay of reactor-produced '®*Dy was also evaluated. The specific 
activity of Dy for an 8-day HFIR irradiation was 3.5 mCi/mg. Pre- 
liminary results indicate that carrier-free '°*Ho can be separated 
from the neutron-irradiated target by HNO, elution from di-(2- 
ethylhexyl)phosphoric acid (HDEHP) impregnated glass beads. 


34825 (SNV-4018) Risk assessment, Health-Environment: 
A research me during the period 1992/93-1994/95. 
Swedish Environmental Protection Agency, Solna (Sweden). 1992. 
27p. Order Number DE93711214. Source: OSTI; NTIS. 

The overall objective of the 'Risk assessment, health, environ- 
ment’ programme is to develop models and methods for the 
assessment of health risks caused by environmental factors, pri- 
marily air pollutatns. The programme gives priority to research into: 
* allergies and other hypersensitivities, * genotoxicity and carcino- 
genicity, * neurotoxicity, * immunotoxicology. The programme will 
be carried out during a three-year period. (au). 
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34826 (DOE/PC/90051—T5) Anaerobic bioprocessing of low 
rank coals: Quarterly progress report, April 1—June 30, 1991. 
Jain, M.K.; Narayan, R.; Han, O. Michigan Biotechnology Inst., 
Lansing, Mi (United States). [1991]. 18p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-90PC90051. 
Order Number DE92019658. Source: OSTI; NTIS; GPO Dep. 

significant achievements were: (1) Coal decarboxylation was 
achieved by batch bioreactor systems using adapted anaerobic mi- 
crobial consortium. (2) Two new isolates with coal decarboxylation 
potential were obtained from adapted microbial consortia. (8) CHN 
and TG anaysis of anaerobically biotreated coals have shown an 
increase in the H/C ratio and evolution rate of volatile carbon which 
could be a better feedstock for the liquefaction process. 
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Refer also to citation(s) 33269, 33270, 33271, 34062, 34582, 
34791, 34792, 34893, 35021 


34827 (IAEA-TECDOC-651, pp. 29-30) Studies on pre- 
commercial scale irradiation of onions and garlic to control 
sprouting. Curzio, O.A. (Universidad Nacional del Sur, Bahia 
Blanca (Argentina). Dept. de Quimica e Ingenieria Quimica). Inter- 
national Atomic Energy Agency, Vienna (Austria); Food and 
Agriculture Organization of the United Nations, Rome (Italy). Jun 
1992. In Latin American regional co-operative programme on food 
irradiation: Report of a co-ordinated research programme, 1986- 
1990. 40p. Order Number DE92640570. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Public opinion in Argentina seems to be in favour of irradiating 
onions to control sprouting, and irradiated onions and garlic have a 
much extended shelf-life over non-irradiated controls. On the basis 
of this information it appears to be economically beneficial to de- 
velop the technology for food irradiation in Argentina. 


34828 (INIS-mf-13325, pp. 91-92) Radiation hygiene evalua- 
tion of gamme-irradiated food products. Milanov, S. 
(Meditsinska Akademiya, Sofia (Bulgaria). Nauchen Inst. po 
Rentgenologiya i Radiobiologiya); Katsarova, Ts.; Stoev, S.; Ki- 
radzhiev, G.; Zakharieva, B.; Bisheva, N. Meditsinska Akademiya, 
Sofia (Bulgaria). Nauchen Inst. po Rentgenologiya i Radiobiologiya. 
1990. 115p. (In Bulgarian). (CONF-8909484—: Scientific-practical 





conference of the Institute for Nuclear Medicine, Radiobiology and 
Radiation Hygiene, Vidin (Bulgaria), 21-23 Sep 1989). In Radiation 
environment in Bulgaria after the Chernobyl accident. Order Num- 
ber DE93601757. Source: OSTI; NTIS (US Sales Only); INIS. 

Collection of scientific papers. 

Experimental results are reported for evaluation of the whole- 
someness of irradiated standard forage food for rats. Irradiation 
doses of 5, 10, 20 and 50 kGy have been applied. A decrease in 
the average body weight for all rats fed with irradiated forage mix- 
tures, as well as changes in the weight of some internal organs 
and the blood picture have been established. The concentrations 
of growth hormone and insulin decrease, and of triiodthyrosine - 
slightly increase. No relationship between the registered deviations 
and the irradiation dose can be established. 2 tabs. 


34829 = (INIS-mi-13325, pp. 20-23) Evaluation of Sr- and 
137Ce-content in different children food products for the pe- 
riod of May 1986 - April 1987. Petkov, T. (Meditsinska 
Akademiya, Sofia (Bulgaria). Nauchen Inst. po Rentgenologiya i 
Radiobiologiya); Novakova, E.; Angelova, A.; Eshkenazi, R.; 
Mireva, Z.; Badulin, V.; Mogilska, Yu. Meditsinska Akademiya, 
Sofia (Bulgaria). Nauchen Inst. po Rentgenologiya i Radiobiologiya. 
1990. 115p. (In Bulgarian). (CONF-8909484—: Scientific-practical 
conference of the Institute for Nuclear Medicine, Radiobiology and 
Radiation Hygiene, Vidin (Bulgaria), 21-23 Sep 1989). in Radiation 
environment in Bulgaria after the Chernobyl accident. Order Num- 
ber DE93601757. Source: OSTI; NTIS (US Sales Only); INIS. 

Collection of scientific papers. 

The results are reported of the analysis of about 150 samples of 
dry milk instant children foods (with or without milk) from different 
regions of Bulgaria. The content of '57Cs was determined gamma- 
spectrometrically, and of Sr - by radiometric analysis. in the first 
days after the accident the concentration of '°’Cs in adults’ dry 
milk was significantly higher than those in the ordinary cow milk; 
the milk made in the next months contained less '°’Cs. The con- 
tent of Sr and 'S7Cs in chikiren food containing milk 
was higher than in foods without milk. Different instant foods con- 


taining vegetables, cereals and meat showed comparatively equal 
content of 'S7Cs whereas *°Sr-content varied. The content of both 
radionuclides were below the limits of temporarily accepted stan- 
dards. 1 tab., 5 refs. 


34830 (INIS-mf-13325, pp. 24-28) Evaluation of the ®Sr- 
and '°’Cs-levels in milk and milk products from regions of 
South-West Bulgaria for May 1986 - April 1987. Petkov, T. 
(Meditsinska Akademiya, Sofia (Bulgaria). Nauchen Inst. po 
Rentgenologiya i Radiobiologiya); Novakova, E.; Eshkenazi, R.; 
Angelova, A.; Mireva, Z.; Badulin, V. Meditsinska Akademiya, Sofia 
(Bulgaria). Nauchen Inst. po Rentgenologiya i Radiobiologiya. 
1990. 115p. (In Bulgarian). (CONF-8909484—: Scientific-practical 
conference of the Institute for Nuclear Medicine, Radiobiology and 
Radiation Hygiene, Vidin (Bulgaria), 21-23 Sep 1989). In Radiation 
environment in Bulgaria after the Chernobyl accident. Order Num- 
ber DE93601757. Source: OSTI; NTIS (US Sales Only); INIS. 

Collection of scientific papers. 

Analysis is made of about 200 representative samples of cow 
and sheep milk, yellow cheese and white cheese. The content of 
187Cs is determined by Intertechnique-90 multichannel analyser 
with Ge-Li semiconductor detector, and of °°Sr - by modified radio- 
chemical Bryant's method and beta-measuring radiometric 
analysis. It has been detected a decrease of radionuclide contents 
in June and August in comparison with their content after the 
primary contamination. An increase of both radionuclides is estab- 
lished for the period September - December, which is connected 
with the peculiarities of autumn-winter way of feeding of milk- 
producing animals. The technological process of manufacturing of 
milk products implicates the cumulation of Sr-isotopes and decon- 
tamination effect towards the Ce-isotopes. It is found that the 
measured values for both radionuclides are far below the temporar- 
ily accepted standards. 2 tabs., 1 fig., 4 refs. 


34831 (INIS-mf-13325, pp. 80-82) Influence of culinary 
processing on the Sr extraction from the animal bones. No- 
vakova, E. (Meditsinska Akademiya, Sofia (Bulgaria). Nauchen 
Inst. po Rentgenologiya i Radiobiologiya); Petkov, T.; Shopov, N. 
Meditsinska Akademiya, Sofia (Bulgaria). Nauchen Inst. po 
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Rentgenologiya i Radiobiologiya. 1990. 115p. (in Bulgarian). 
(CONF-8909484-: Scientific-practical conference of the Institute for 
Nuclear Medicine, Radiobiology and Radiation Hygiene, Vidin (Bul- 
garia), 21-23 Sep 1989). In Radiation environment in Bulgaria after 
the Chemobyl accident. Order Number DE93601757. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Collection of scientific papers. 

The beta-radioactivity of femur of young animals having con- 
summed contaminated food after Chernobyl is measured - fresh, 
after boiling in the course of 1.5 hrs, and the broth from cookery 
processing. Before the analysis each sample has been ashed and 
homogenized. The radioactivity of the samples is registered by a 
beta-radiometer (with an efficiency for ®Y - 60%). No statistically 
significant differences have been established in the *°Sr content 
between the processed and unprocessed bones; the radionuclide 
content in the broth is negligible. In the light of these results the re- 
quirements for removing the bones before the culinary processing 
prove senseless. 1 tab. 


34832 (INIS-mf-13325, pp. 83-85) Milk radioactivity after 
single intake of technogenic radionuclides in the bodies of 
domestic animals. Petkov, T. (Meditsinska Akademiya, Sofia (Bul- 
garia). Nauchen Inst. po Rentgenologiya i Radiobiologiya); Shopov, 
V.; Badulin, V.; Ziatanova, R. Meditsinska Akademiya, Sofia (Bul- 
garia). Nauchen Inst. po Rentgenologiya i Radiobiologiya. 1990. 
115p. (in Bulgarian). (CONF-8909484—: Scientific-practical confer- 
ence of the institute for Nuclear Medicine, Radiobiology and 
Radiation Hygiene, Vidin (Bulgaria), 21-23 Sep 1989). In Radiation 
environment in Buigaria after the Che accidem. Order Num- 
ber DE93601757. Source: OSTI; NTIS (US Sales Only); INIS. 

Collection of scientific ‘ 

The concentration of "| in the milk of cows taken contaminated 
forage on 2 May 1986 and fed after that with practically clean dry 
forage is determined. The maximal '"|-concentration (114 Ba/l) in 
the milk has been registered in the fist day, then the concentration 
is decreasing to 6 Ba/l on the eight day. The correlation between 
the radioactivity of the milk and initially absorbed one is deter- 
mined; the changing of this correlation has an exponential course 
and is described with the expression x(t) = 1.4x2-*/'-*, where 't’ is 
the time after single intake of '°"| (in days). Hence the period of 
half-purification of the 'S'l-contaminated cow milk is 1.8 days. The 
received regularity allows to forecast the degree of radioactive con- 
tamination of the milk after a single internal contamination with 
enough accuracy. 1 tab. 


34833 (INIS-mf-13357, pp. 59-65) Distribution of ‘C- 
labelled carbofuran in soll samples. Sjo’eib, F.; Sumatra, M.; 
Mardjo, M.; Djabir, E. National Atomic Energy cy, Jakarta 
(Indonesia). 1988. 917p. (In Indonesian). (CONF-8612188-: Sym- 
posium Ill on applications of isotopes and radiation, Jakarta 
(Indonesia), 16-17 Dec 1986). In Proceedings of Symposium Ili on 
Applications of Isotopes and fRadiation. Order Number 
DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 

An investigation was done to determine the absorption of 14-C- 
carbofura in four soil samples, namely aluvial (Bekasi, Pulogadung, 
Bali), latosol (Gambung-West Java), and podzolik (Sukamandi). 
The constant of distribution of 14-C-carbofuran in soil-water system 
was measured after shaking the system for: 0.5, 1, 2, 4, and 24 
hours. By counting the 14-C-carbofuran in water fraction, the 14-C- 
carbofuran absorbed by soil could be determined. The results 
showed that equilibrium was reached after 1 hour shaking. Soil 
containing higher organic matter absorbed more carbofuran. (au- 
thors). 5 refs, 1 fig, 2 tab. 


34834 (INIS-mf-13357, pp. 66-72) Uptake of 'C-carbofuran 
from rice plants by brown planthopper (nilaparvata lugens 
stal) and green leafhopper (Nephotettix virencence). Sumatra, 
M.; Anwar, E.; Kuswadi, A.N.; Soekarna, D. National Atomic En- 
ergy Agency, Jakarta (indonesia). 1988. 917p. (In Indonesian). 
(CONF-8612188-: Symposium Ili on applications of isotopes and 
radiation, Jakarta (indonesia), 16-17 Dec 1986). In Proceedings of 
Symposium Iil on Applications of Isotopes and Radiation. Order 
Number DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 

An experiment was carried out to determine the amount of 14-C- 
carbofuran taken up by brown planthopper (BPH) and green 
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leafhopper (GLH) from ride plants containing 14-C-carbofuran. The 
roots of 30 days old rice plants were immersed in Kimura B solu- 
tion containing carbofuran (0.6ug/ml) with activity of 18600 pCi/ml. 
After 3 days, 20 BPH and 20 GLH released onto the rice stems 
and leaves. The mortalities of BPH and GLH were similar after 24 
and 48 hours of the release. The average radioactivity found in liv- 
ing GLH was 3.5 times of those found in living GLH was 3.5 times 
of those found in living BPH. And in dead GLH was 3.2 times on 
those in dead BPH. Radioactivity in rice leaves was 3.5 times of 
those in stems. This layer chromatograph of extracts of Kimura B 
solution, stems, and leaves showed that small amounts of carbofu- 
ran had degraded to substances like 3-OH-carbofuran and 
3-keto-carbofuran. The percentage of radioactivity found as carbo- 
furan decreased with time, while the amount of 3-ket-carbofuran 
increased. (authors). 6 refs, 2 figs, 6 tab. 


34835 (INIS-mf-13357, pp. 73-78) Carbofuran distribution In 
rice plants. Sulistyati, M. National Atomic Energy Agency, Jakarta 
(indonesia). 1988. 917p. (In Indonesian). (CONF-8612188—: Sym- 
posium Ill on applications of isotopes and radiation, Jakarta 
(Indonesia), 16-17 Dec 1986). In Proceedings of Symposium Ill on 
Applications of Isotopes and Radiation. Order Number 
DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 

The distribution of carbofuran (2,2-dimethyl  2,3- 
dihydrobenzofuranyl 7-N methyl carbonate) in the rice plant was 
studied by using 14-C3 labelled carbofuran. Study was conducted 
for the whole plant as well as ground plant. Results obtained show 
than ground plants materials absorbed carbofuran and the equilib- 
rium was reached after four hours of shaking. The distribution 
constant were 20 : 1 for stem and root, and 10 : 1 for leaves. Car- 
bofuran was absorbed by plant root through water absoption 
metabolism. Carbofuran absorbed by plant was proportional with 
plant weight. Radioactivity of 14-C was higher in plant roots and 
leaves than stems. For the leave, it was more concentrated in the 
tip. (author). 3 refs, 1 fig, 3 tab. 


34836 —_(INIS-mf-13357, pp. 79-87) Lethal concentration of 


carbofuran to brown planthopper (Nilaparvata lugens) and 


green leaf-hopper (Nephotettix virecence). Kuswadi, A.N.; 
Sumatra, M.; Anwar, E.; Soekarna, D. National Atomic Energy 
Agency, Jakarta (indonesia). 1988. 917p. (In Indonesian). (CONF- 
8612188-: Symposium Ill on applications of isotopes and 
radiation, Jakarta (Indonesia), 16-17 Dec 1986). In Proceedings of 
Symposium Ill on Applications of Isotopes and Radiation. Order 
Number DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 
An oral toxicity test of carbofuran to brown planthopper and 
green leaf-hopper using sucrose solution as feed given to the hop- 
per through a membrane feeding system was conducted in the 
laboratory, pure carbofuran was dilute in the feeding solution. The 
50 percent lethal concentration (LC-50) of this insecticide to adult 
and nymph of brown planthopper were 0.21 and 0.43 ppm, respec- 
tively, while those to adult and nymph of green leaf-hopper were 
0.43 and 0.58 ppm. The LC 90 were 0.56 an 0.90 ppm to adult and 
nymph of brown planthopper, and 1.20 and 1.60 ppm to adult and 
nymph of green leaf-hopper, respectively. The brown planthopper 
was found to be more susceptible than the nymph. When carbofu- 
ran was applied to rice plant, this insecticide was accumulated 
more in the leaf than in the stem, so that green leaf-hopper got 
more toxicity than the brown planthopper. (authors). 5 refs, 7 figs. 


34837 (INIS-mf—13357, pp. 88-99) 14C Carbofuran residue 
in rice-fish ecosystem model. Sumatra, M.; Soekarna, D.; 
Suhanda; Kuswadi, A.N. National Atomic Energy Agency, Jakarta 
(Indonesia). 1988. 917p. (In Indonesian). (CONF-8612188—: Sym- 
posium Ill on applications of isotopes and radiation, Jakarta 
(Indonesia), 16-17 Dec 1986). In Proceedings of Symposium Ill on 
Applications of Isotopes and Radiation. Order Number 
DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 
14-C-carbofuran in the form of 14-C-Furada 3G was applied with 
doses of 0, 2, and 4 g/m2 to a rice-fish ecosystem model consisting 
of water, soil, rice, plant, and fish (Cyprinus carpio) in tanks of the 
size 1 m length, 1 m width, and 0.5 m depth. 14-C-carbofuran was 
released from 14-C-Furadan 3G, entered into the water, absorbed 
by plant root, and then distributed into the whole plant. A part of the 
14-C-carbofuran was absorbed and retained by soil. In both doses 
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of 4 and 2 g/m2, the 14-C-Furadan 3G was toxic to Cyprinus car- 
pio under this experiment condition. (author). 5 refs, 5 figs, 6 tabs. 


34838 = (INIS-mf—13357, pp. 100-107) Protein denaturation of 
banana prawns (Penaeus marquensis) after gamma irradiation. 
Harantung, E.K.; Sofyan, R. National Atomic Energy Agency, 
Jakarta (indonesia). 1988. 917p. (In Indonesian). (CONF-8612188— 
: Symposium Ili on applications of isotopes and radiation, Jakarta 
(Indonesia), 16-17 Dec 1986). In Proceedings of Symposium Ill on 
Applications of Isotopes and Radiation. Order Number 
DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 

The aim of this investigation was to determine the irradiation 
dose limit for maintaining shrimps freshness, based on the exis- 
tence of protein denaturation of shrimps caused by gamma 
irradiation at radurization dose range. Protein denaturatio was stud- 
ied using tryptic digestibility, solubility, and Ca ATPas actomyosin 
activity as the criterions. Electrophoretic studies were done to 
detect structural changes in protein that probably occured after irra- 
diation at the applied doses. It was proved that tryptic digestibility, 
solubility, and Ca ATPase actomyosin activity of control and sam- 
ples irradiated at 3, 4, and 5 kGy were significantly different 
(P<0.01) which indicated the existence of protein denaturation. 
Protein patterns of samples irradiated at 4 and 5 kGy were also 
distinctly different with those of the control. The 7th. band was bro- 
ken into two bands. It could be concluded that for maintaining the 
freshness of shrimps, gamma irradiation dose used should not ex- 
ceed 3 kGy. (authors). 8 refs, 1 fig 4 tabs. 


34839 (INIS-mf-13357, pp. 267-276) The effect of soybean 
curd waste supplementation on water buttalo ration offered lo- 
cal grass a basal diet. Abidin, Z.; Hendratno, C.; Suharyono; 
Bahaudin, R. National Atomic Energy Agency, Jakarta (Indonesia). 
1988. 917p. (in Indonesian). (CONF-8612188—: Symposium Ill on 
applications of isotopes and radiation, Jakarta (Indonesia), 16-17 
Dec 1986). in Proceedings of Symposium Ill on Applications of Iso- 
topes and Radiation. Order Number DES3000808. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A trial has been conducted to determine the optimal level of soy- 
bean curd waste supplementation on growing water buffalo offered 
local grass as a basal diet. Four ration given to water buffalo were 
assigned in 4 x 4 latin square design consisting of local grass 
+0.25% soybean curd waste (A), local grass +0.50% soybean curd 
waste (B), local grass + 0% soybean curd waste (C), and local 
grass +0.75% soybean curd waste (D). The result indicated that to- 
tal intake (P<0.01), dry matter digestibility (P<0.01) and liveweight 
gain (P<0.025) were significantly increased by the supplementa- 
tion. However, the grass intake were relatively constant for all 
rations. N-amonia concentration and volatile fatty acids production 
in the rumen liquor were significantly increased (P<0.01). Total 
protozol counts and rumen pH were not significantly different 
among the four rations, however there was a strong tendency 
(P<0.1) that protozol counts will be decreased due to soybean 
curd waste supplementation. Estimation of microbial protein syn- 
thesis in the rumen by radiophosphorous (32-P) assay indicated 
that soybean curd waste supplementation significantly influeced 
(P.<0.05) the protein synthesis in the rumen. This experiment con- 
cluded that : a). soybean curd waste could stimulate he growing 
water buffaloes offered local grass and b). the optimal level of soy- 
bean curd waste supplementation were ranged between 0.50 - 
0.75% of body weight. (authors). 15 refs, 3 tabs. 


34840 (INIS-mf-13357, pp. 277-285) Respon of rumen fer- 
mentation and digestibility as an effect of the addition of 
difference level of molase on dried cassava leaves mils used 
as supplements for buffaloes. Suharyono; Hendratno, C.; Abidin, 
Z. National Atomic Energy Agency, Jakarta (Indonesia). 1988. 
917p. (In Indonesian). (CONF-8612188—: Symposium Ill on appli- 
cations of isotopes and radiation, Jakarta (Indonesia), 16-17 Dec 
1986). In Proceedings of Symposium Ill on Applications of Isotopes 
and Radiation. Order Number DE93000808. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This experiment was carried out to determine the optimal level of 
molase supplementation. A 4 x 4 latin square design were used for 
160 days. Four rations consisting of A : local grass (LG) + 0.5% 
dried cassava leaves meal (DCLM), B : LG + 0.3% molase (M) + 
0.5% DCLM, C : LG + 0.4% + 0.5% DCLM, and D:LG+05%M 





+ 0.5% DCL were given to waterbufaloes. The quantity of rations 
were based on dry matter precentage of body weight. Parameters 
observed were rumen fermentation and digestibility of dry matter, 
organic matter, and energy. The microbial protein synthesis were 
estimated using 32-P as tracer. Result indicated that significant dif- 
ference were found in pH and microbial protein synthesis at 
P<0.01. A significant difference at P<0.05 were also detected in 
amonia concentration, total volatile fatty acid (TVFA), protozoa 
counts, and digestibility of dry matter, organic matter and energy. 
These differences were observed particularly in animals receiving 
ration C. (author). 20 refs, 1 fig, 4 tabs. 


34841 (INIS-mf-13357, pp. 295-301) Cassava leaves in 
combination with sera onggok and rice bran as 

in buffaloes ration. Hendratno, C.; Sofian, L.A.; Abidin, Z.; Ba- 
haudin, R.; Suharyono. National Atomic Energy Agency, Jakarta 
(Indonesia). 1988. 917p. (in Indonesian). (CONF-8612188—: Sym- 
posium Ili on applications of isotopes and radiation, Jakarta 
(Indonesia), 16-17 Dec 1986). In Proceedings of Symposium Ill on 
Applications of Isotopes and Radiation. Order Number 
DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 

Two experiments have been undertaken to evaluate the utiliza- 
tion of cassava leaves in combination with sera onggok or rice 
bran as supplements in buffalo ration under traditional village con- 
dition. In experiment 1, 16 buffaloes were divided in four groups, 
each receiving a different ration ranging from mixed forage alone to 
mixed forage supplemented with a combination of cassava leaves 
and sera onggok or rice bran. Changes in dry metter consumption, 
daily weight gain, feed convertion ratio and incom over feed cost 
were assesed. Experiments 2 covered an in vitro study on the 
changes in rumen fermentation as affected by different rations. The 
results of experiment 1 indicated the lack of differences in dry mat- 
ter consumption. However, the daily weight gain, feed convertion 
ratio and income over feed cost (IOFC) higher in animal receiving 
mixed forage suplement with cassava leaves in combination with 
either sera onggok or rice bran as compared to those of animal re- 
ceiving mixed forage or mixed forage supplemented with cassava 
leaves. Experiment 2 revealed that amonia concentration and 
volatile fatty acid production were able to support a higher microbil 
activity supplemented with cassava leaves in combination with ei- 
ther sera onggok or rice bran as compared to those receiving the 
other two rations. In conclusion it is obvious that cassava leaves in 
combination with either sera onggok or rice bran used as supple- 
ments could promote a better production in animal in the villages. 
(author). 7 refs, 1 fig, 5 tabs. 


34842 (INIS-mf-13357, pp. 347-355) Coccidiosis radiovac- 
cine test on broiler chicken in Surabaya. Darmawan; 
Partadihardjo, S.; Suryanto, |. National Atomic Energy Agency, 
Jakarta (Indonesia). 1988. 917p. (In Indonesian). (CONF-8612188— 
: Symposium Ill on applications of isotopes and radiation, Jakarta 
(Indonesia), 16-17 Dec 1986). In Proceedings of Symposium Ill on 
Applications of Isotopes and Radiation. Order Number 
DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 

A study of radiovaccin produced by PAIR-BATAN was carried out 
to examine safety, potenscy and duration of immunity of the 
vaccine. Radiovaccine was prepared in alhidrogel media and inacti- 
vation by irradiation was done with a dose of 125 Gy. Field test was 
localted at two places, i.e. at Rungkut menanggal and Pusvetma, 
Surabaya. The test was done on 105 chickens of Arbor acres 
which divided into two groups. Groups on which consisting of 60 
chickens were vaccinated at the age of 10 days whereas group two 
as a control group which consisting of 15 chickens were not vacci- 
nated. Challenge test was carried out at two weeks, four weeks 
and six weeks after vaccination by inoculating with exp.5 virulent 
oocysts. The parametersa used in this research were mortality 
rate, weight gained and albumir/globulin ratio analysed by electro- 
foresis. The results of the study revealed that all of the control 
chickens showed a sign sickness, haemorrhagic diarrrhea. Severe 
haemorrhagic was apparent in the caecum and large amount of 
oocysts were found in the mocous. All vaccinated chickens showed 
neither sign of thickness nor macroscopic changes. The average 
weight gained of the vaccinated groups with challenge was more 
than that the control group challenge. (author). 9 refs, 2 tab. 
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34843 (INIS-mf—13357, pp. 357-364) A study on radiovaccin 
of the Haemonchus contortus worm with alhidrogen media in 
sheeps. Partodihardjo, S.; Arifin, M.; Murnihati, |. National Atomic 
Energy Agency, Jakarta (Indonesia). 1988. 917p. (in Indonesian). 
(CONF-8612188—: Symposium Ill on applications of isotopes and 
radiation, Jakarta (Indonesia), 16-17 Dec 1986). In Proceedings of 
Symposium lil on Applications of Isotopes and Radiation. Order 
Number DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 

The effect of 60-Co gamma rays on the third larvae of H. 
contortus inoculated to the lamb of 7-9 monts old was studied. In- 
oculation of 2000 L3 Balitvet Bogor strain which has been irradiate 
in CAIR-BATAN, then it was given challenger 2000 L3 patogenic 
strain. The parameters observed are: production of eggs, stage of 
anaemia and weight gain of the lambr per day. Result of the re- 
search are as follows: the average of production of worm in 
each lambs of Control Group (K) = 662 epg +/- 224.64; R1 (Radia- 
tion Group at 550 Gy) = 62 epg +/- 33.33; R2(Radiation at 600 Gy) 
= 142 epg +/- 126.41; R3 (Radiation at 650 Gy) = 180 epg +/- 
139.76. The specific clinical symtoms were anaemia; K= 26.67% +/ 
- 1.09; Ri= 27.36% +/- 1.28; R2= 27.267% +/- 0.68 and R3 = 
26.56% +/- 0.76. Average weight gain of the surviving animals was 
K = 0.052 kg +/- 0.011; R1 = 0.071 kg +/- 0.005; R2 = 0.0615 kg 
+/- 0.009 and R3 = 0.053 kg +/- 0.011. The group inoculated with 
irradiate L3 compared with control were highly significant different 
at P<0.01; while among the 5 groups were respectively highly sig- 
nificant at P<0.01. (authors). 17 refs, 3 tabs. 


34844 (INIS-mf-13357, pp. 365-372) The determination of 
potential immunogenicity against lasis. |skandar, 
M.; Arifin, M.; Partodihardjo, S. National Atomic Energy Agency, 
Jakarta (Indonesia). 1988. 917p. (In Indonesian). (CONF-8612188— 

: Symposium Ill on applications of i and radiation, Jakarta 
(Indonesia), 16-17 Dec 1986). In Proceedings of Symposium Ill on 
Applications of Isotopes and Radiation. Order Number 
DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 

An attempt to produce immunity against trypanosomiasis were 
investigated, using mice as experimental animals. T. evansi ex- 
posed to a Gamma irradiation dose of 300, 350, and 400 Gy were 
inoculated intraperitoneally into groups of mice. The inoculation 
dose consist of 2 exp. 6 and 4 exp. 6 trypanosomes. Immunizing 
inoculation were given twice at interval of 7 days. Challenge inocu- 
lation with exp. 3 non-irradiated T. evansi were given 14 days after 
the second immunizing inoculation. Results obtained showed that 
inoculation with trypanosomes exposed to 300 Gy could grow po- 
tential immunogenicity. Inoculation dose of 2 exp. 6 and 4 exp. 6 
showed no differences in immunogenicity. (authors). 9 refs, 6 tabs. 


34845 (INIS-mf-13357, pp. 373-381) The effects of double 
irradiation on the life time and immunogenite of trypanasoma 
evansi. Muchson, A.; Murnihati, |.; Sukardjo, P. National Atomic 
Energy Agency, Jakarta (Indonesia). 1988. 917p. (In Indonesian). 
(CONF-8612188—: Symposium Ill on applications of isotopes and 
radiation, Jakarta (Indonesia), 16-17 Dec 1986). In Proceedings of 
Symposium Ill on Applications of Isotopes and Radiation. Order 
Number DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 

The effect of double gamma irradiation of T. evansi have been 
studied to find an excellent immunogenic reaction. This experiment 
was carried out using a numbe of 1.5 - 2.0 months old mice with 
20-25 g body weight. Five levels of irradiation dose, i.e. 150, 175, 
200, 225, and 250 Gy were treated on the parasites, and two lev- 
els of inoculation, i.e. 0.5 and 1.0 million parasites were given to 
the mice. The challenge of 1000 unirradiated T. evansi was given 
one week after immunization. The results showed that group immu- 
nized with parasites irradiated at 250 Gy had longer life time as 
compared with the other groups after the challenge. The percent- 
age of survival after getting challenge was relatively small. 
(authors). 13 refs, 4 tabs. 


34846 (INIS-mf-13357, pp. 303-309) Evaluation of agro- 
industrial by products using rumen simulation technique 
(rusitec). Suharyono. National Atomic Energy Agency, Jakarta 
(Indonesia). 1988. 917p. (in Indonesian). (CONF-8612188—: Sym- 
posium Ill on applications of isotopes and radiation, Jakarta 
(Indonesia), 16-17 Dec 1986). In Proceedings of Symposium Ill on 
Applications of Isotopes and Radiation. Order Number 
DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 
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This experiment was carried out to evaluate Agro-industrial by- 
products, such as Austrian hay, treated and untreated Portugal 
hay, rice straw from Egypt and baggase sugar cane from 
Bangladesh. Parameter observed were rumen fermentation, 
digestibility of dry matter, and rate of Volatile Fatty Acid (VFA) pro- 
duction which measured by using 14-C acetate. Results indicated 
that the Austrian hay and treated Portuga hay have a higher qual- 
ity then the other samples. (author). 12 refs, 2 tabs. 


34847 (INIS-mf-13357, pp. 311-316) The effects of radiation 
on the oxidation of rice bran. Gunawan; Kompiang, S.; Tangen- 
jaya, B. National Atomic Energy Agency, Jakarta (indonesia). 
1988. 917p. (in Indonesian). (CONF-8612188-: Symposium Ill on 
applications of isotopes and radiation, Jakarta (Indonesia), 16-17 
Dec 1986). In Proceedings of Symposium Ill on Applications of Iso- 
topes and Radiation. Order Number DE93000808. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The effect of radiation on the oxidation of oil in rice bran during 
storage was studied. As much as 0.25 kg rice bran (Var. Cisadane) 
in plastic bag was radiated with 2, 4, 6, and 10 kGy (gamma 60- 
Co) and stored in room temperature (25 degrees centigrade) for 8 
weeks. Peroxide value was determined biweekly. Although perox- 
ide value was significantly increased, there was no interaction 
between radiation and storage. Radiation with 10 kGy accelerated 
the oxidation, in that the peroxide value was 113.24 mg eq/kg at 8 


weeks storage compared to 87.85 mg eq/kg for the unirradiated 
rice bran. (author). 10 refs, 1 fig, 1 tab. 


34848 (INIS-mf-13357, pp. 317-320) The effects of radiation 
on phytic acid content of rice bran. Gunawan; Kompiang , S.; 
Tangenjaya, B.; Hilyati. National Atomic Energy Agency, Jakarta 
(Indonesia). 1988. 917p. (In Indonesian). (CONF-8612188-: Sym- 
posium Ill on applications of isotopes and radiation, Jakarta 
(Indonesia), 16-17 Dec 1986). In Proceedings of Symposium Ili on 
Applications of Isotopes and Radiation. Order Number 
DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 

The study of the effect of radiation on the phytic acid content of 
rice bran was carried out. As much as 0.25 kg fresh rice bran (Var. 


Cisadane) in plastic bag was radiated (gamma 60-Co) at a dose of 
0, 2, 4, 6, 8, and 10 kGy. The phytic acid content was significantiy 
reduced by radiation, and it corelated to the level of dose (y = 
-0.04 + 1.44 x, y = phytic acid content, x = radiation dose, r = - 
0.98). At the highest level used (10 kGy) the phytic content was 
reduce by 29%. (authors). 11 refs, 1 fig, 1 tab. 


34849 (INIS-mf-13357, pp. 321-331) Relationship between 
glutation peroxidase (GSH-PX) activity and the uptake of 75-Se 
by erytrocytes for practical assesment of selenium status in 
dairy cows. Danius, J. National Atomic Energy Agency, Jakarta 
(Indonesia). 1988. 917p. (in Indonesian). (CONF-8612188—: Sym- 
posium Ill on applications of isotopes and radiation, Jakarta 
(Indonesia), 16-17 Dec 1986). In Proceedings of Symposium Ill on 
Applications of Isotopes and Radiation. Order Number 
DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 

An experiment to study the relationship between glutation peroxi- 
dase (GSH-Px) activity and the uptake of 75-Se by erytrocytes was 
conducted for practical assesment of selenium status in Holstein- 
Friesian (HF) dairy cows. The blood used in the experiment was 
stored in refrigerator for 7 and 10 days. Radioselenium with a spe- 
cific activity at about 0.84 mCi/m was used. A high negative 
correlatin (r = -0.86 and r = -0.98) was found between red blood 
cell GSH-Px activity and red blood cell uptake of 75-Se. Results 
indicated that red blood cell uptake of 75-Se can be used for deter- 
mination of Se status in dairy cattle, although some factors which 
might affect red blood cell uptake of 75-Se should be calculated 
first. (author). 21 refs, 2 figs. 


34850 (INIS-mf-13357, pp. 333-337) Comparative study on 
body water dynamics in working and non workwing swamp 
buffalo. Rini, E.; Bamualim, A.; Ffoulkes, D.; Kompiang, S. Na- 
tional Atomic Energy Agency, Jakarta (Indonesia). 1988. 917p. (In 
Indonesian). (CONF-8612188-: Symposium Ill on applications of 
isotopes and radiation, Jakarta (Indonesia), 16-17 Dec 1986). In 
Proceedings of Symposium Ill on Applications of Isotopes and Ra- 
diation. Order Number DE93000808. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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Swamp buffaloes are mostly used by farmers in the wetter re- 
gions of Indonesia to prepare the land for planting rice. A study on 
the body water dynamics in non working and working swamp buf- 
falo was conducted at BPT Ciawi. Eight non pregnan female 
swamp buffaloes aged 4 to 6 years given a diet of fresh field 
grasses and rice straw (1:1 fresh weight basis) were used in this 
study. Four of them followed a daily work program consisting of 
pulling a metal sledge with a mean draught force of about 100 kg 
for 3 h along a dirt track. The other four were not subjected to work 
and were confined in pens. They were denied accens to water and 
feed while the first group were working All animals were intra vena 
jugular injected with approx. 200 uCi of tritiated water in 10 ml of 
physiological NaCl. Blood samples were taken before the isotope 
injection and over the next three days after equilibration time. Total 
Body water (TBW), the half time of the tritiated water ( t 1/2) and 
the rate of water loss were determined. The result showed that the 
TBW of the non worker was significantly higher (p<0.01) than that 
of working buffaloes (264 vs 245 |), the t 1/2 the tritiated water was 
significantly shorter (p<0.01) in the worker then in the non worker 
(71 vs 84 h) the rate of water loss from the animal’s body was not 
significantly different between non working and working buffaloes 
(53 vs 59 Vd). It seems that while buffaloes need frequent access 
to drinking water, their requirement are not significantly increased 
by the traditional routines of work. (authors). 3 refs, 1 fig, 1 tab. 


34851 (INIS-mf-13357, pp. 339-346) The effects of gamma 
irradiation in combination with NaCl treatment on digestibility 
of rice straw. Abidin, Z.; Suharyono. National Atomic Energy 
Agency, Jakarta (indonesia). 1988. 917p. (in Indonesian). (CONF- 
8612188-: Symposium Ill on applications of isotopes and 
radiation, Jakarta (Indonesia), 16-17 Dec 1986). In Proceedings of 
Symposium Ili on Applications of Isotopes and Radiation. Order 
Number DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 

Combination of gamma irradiation and sodium chioride treat- 
ments have been conducted to increase the nutritive value of rice 
straw as an animal feed. Rice straw was sprayed by sodium chio- 
ride solution prior to gamma irradiation. The sodium chloride 
concentration in straw were 0, 1, and 2% (g NaCl/100g rice straw), 
and irradiation dose were 0, 5, 10, and 15 Mrad. Result indicated 
that the combined treatments significantly increased (p<0.01) dry 
matter digestibility of rice straw. On the other hand, there was no 
significant interaction between gamma irradiation and sodium chio- 
ride treatment was observed. (authors). 11 refs, 4 tabs. 


34852 (INIS-mf—13357, pp. 383-387) Production of anti- 
estradio! serum in sheep. Kompiang, S.; Saepudin, Y.; Allit, 
A.A.K. National Atomic Energy Agency, Jakarta (Indonesia). 1988. 
917p. (In Indonesian). (CONF-8612188—: Symposium Ili on appli- 
cations of isotopes and radiation, Jakarta (Indonesia), 16-17 Dec 
1986). In Proceedings of Symposium Ill on Applications of Isotopes 
and Radiation. Order Number DE93000808. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Anti estradiol serum has been raised in sheep by immunization. 
Two adult sheep were actively immunized against 17 beta- 
Estradiol-17 Hemisuccinate-BSA conjugate. The emulsified antigen 
in 0.9% NaCl-Freund’s adjuvant 1:1 (1.5 mg/ml estradiol) was in- 
jected subcutaneously at pelvic area. Every week is blood samples 
were obtained from the immunized animals from the Jugular’s 
Veins. Blood samples were allowed to clot and serum was sepa- 
rated by centrifugation. Titer of antiserum was measured by RIA 
method as described by Abraham. The results indicated that the 
highest antiserum titers were noted 2 weeks after booster injection 
(47% and 56%) for antiserum 1/1000. (author). 4 refs, 1 fig, 1 tab. 


34853 (INIS-mf-13357, pp. 481-490) The possibility of 
increasing soybeann mutant lines production. Ismachin, M. Na- 
tional Atomic Energy Agency, Jakarta (Indonesia). 1988. 917p. (in 
Indonesian). (CONF-8612188-: Symposium Ill on applications of 
isotopes and radiation, Jakarta (Indonesia), 16-17 Dec 1986). In 
Proceedings of Symposium Ill on Applications of Isotopes and Ra- 
diation. Order Number DE93000808. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Four promising mutant lines from induced mutation of soybean 
variety ORBA : 68/PsJ, 69/PsJ, 227/Bd, and 104/Bd, were planted 
with 6 different plant densities at Citayam experimental station. The 
plant densities were: 10 x 20 cm; 15 x 20 cm; 20 x 20 cm; 10 x 40 





cm; 15 x 40 cm; 20 x 40 cm. This experiment was carried out dur- 
ing the dry season 1985 using a factorial design in 4 replications 
and with plot size of 1 x 2 m2. The results showed that yield per 
plant decreased as the plan density increased, but the yield per 
plot of ORBA or its mutant lines on a certain plant density might in- 
crease up to 100% as compared to the control plot with 20 x 40 
cm plant density. Mean while, another experiment with a similar 
design was carried out to see the posible increase of mutant lines 
productions when use in a multiple cropping system. For this pur- 
pose, the plants were planted under a shelter (+50% reduction of 
light intensity). There were 6 shelter treatments : without shelter, 
sheltered at the planting time sheltered 7 days after planting 
(DAP), 21 DAP, 35 DAP, and 49 DAP. Although the yield per plant 
reduced in line with duration of sheltering, sacrificing yield for 
certain duration of sheltering of a definite mutant line was not sig- 
nificantly difference. (author). 3 refs.; 4 figs.; 7 tabs. 


34854 (INIS-mf—13357, pp. 491-495) Yield trial on several 
early maturing lines on » Ratma, R. National Atomic 
Energy Agency, Jakarta (Indonesia). 1988. 917p. (in Indonesian). 
(CONF-8612188-—: Symposium Ill on applications of isotopes and 
radiation, Jakarta (indonesia), 16-17 Dec 1986). In Proceedings of 
Symposium Ill on Applications of Isotopes and Radiation. Order 
Number DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 
Nine early maturing soybean mutant lines were tested for yield at 
Oitayam, Bogor. Results indicated that the lines No. 20 B/PsJ, and 
147/PsJ were having yield potential comparable to control (Orba 
variety) and 3-5 days earlier in maturity. (author). 8 refs.; 3 tabs. 


34855 (INIS-mf-13357, pp. 497-501) Induced mutations in 
mungbean. Sumanggono, A.M.R. National Atomic Energy 
Jakarta (Indonesia). 1988. 917p. (in Indonesian). (CONF-8612188— 

: Symposium Ill on applications of isotopes and radiation, Jakarta 
(Indonesia), 16-17 Dec 1986). In Proceedings of Symposium Ill on 
Applications of Isotopes and Radiation. Order Number 
DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 

Mung bean seed (Manyar varieting) having 9% of water content, 
were irradiated with gamma-rays at doses of 0.1, 0.2, 0.3, and 0.4 
kGy. M1 seeds were then randomly planted in the field. Selections 
for earliness, number of pod, resistance to some diseases and 
other characters were carried out in M2 generation and continued 
in M3. Purification were carried out in M4 generation. Preliminary 
yield trial were carried out in M5 generation by using Triple Lactice 
Design. The yield trial showed that 13 mutants are shorter and mu- 
tants are taller then the Control. Seven mutants were earlier in 
matulity as compared to the Control. Most of the mutant lines are 
resistantmoderately resistant to leaf spot disease and 29 mutant 
seems to be resistant/moderately resistant to disease caused by 
Uromyces. Two mutants were showing a higher protein content 
and yield compared to the control. (author). 5 refs.; 2 tabs. 


34856 (INIS-mf—13357, pp. 423-429) Growth study of radio- 
mutant saccharomyce cerevisiae K 1,5 on irradiated molases 
media. Siagian, E.G.; Lina, M.R.; Sisiana. National Atomic Energy 
Agency, Jakarta (Indonesia). 1988. 917p. (in Indonesian). (CONF- 
8612188-: Symposium Ill on applications of isotopes and 
radiation, Jakarta (Indonesia), 16-17 Dec 1986). In Proceedings of 
Symposium Ill on Applications of isotopes and Radiation. Order 
Number DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 

The application of the radiopasteurization method for alcoholic 
fermentation of molases media have been studied which compared 
to heat pasteurization. The molases samples were obtained from 
sugar industry in Cirebon, Yogyakarta, and Lawang, used as a 
samples for gamma irradiation, doses of 3 kGy, 6 kGy and heat 
pasteurization 80 Celcius centigrade for 30 minutes, which com- 
pared to untreated molases. Innculum yeast was S. Cerevisiae K 
1.5 which was resulted by irradiation mutation. The results showed 
that gamma irradiation dose of 3 kGy have pasteurization effect 
better than 6 kGy and heat pasteurization 80 Celcius centigrade, 
30 minutes. Total cells count of microflora per gram samples (% 
survivors) on molasses media which has been heat pasteurized, 
decreased to be 70%, 10% for irradiated molasses 3 kGy; and 1% 
for molasses irradiated 6 kGy, but it did not have significant effect 
on the growth capacity of S. cerevisiae K 1.5 on that molasses me- 
dia. Microflora isolated from molasses samples obtained from 
Cirebon, Yogyakarta, and Lawang, generally from Bacillus subtilis, 
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Lactobacillus sp., Corynebacterium sp., and Rhizopus oligosporus, 
although was detected but not grows well on molasses media. The 
growth of S. cerevisiae K 1.5 on fermentation media suplemented 
with trace elements nitrogen and phosphor resulted difference on 
fermentation rate i.e.: in irradiated molasses 3 kGy and 6 kGy 
showed a higher rate, which compared to heat pasteurization and 
controle. In the environment condition study on molasses media 
shows the yeast S. cerevisiae K 1.5 have optimal growth at the pH 
5.5, specific growth rate 0.3-0.5 per hour, the saturation constant 
0.5 - 0.60 g/l, temperature 30 +/- 2 Celcius centigrade with sugar : 
nitrogen : phosphor ratio = 100 : 5 : 1. The nitrogen and 

sources are ammonium sulphate and sodium hidrogen phosphate 
respectively. (author). 6 refs, 2 figs, 2 tabs. 


34857 (INIS-mf-13357, pp. 513-520) The availability of 
fertilizer-P applied of sitiung soli of west sumatra after few 
weeks of lime applications. Soepardi, C.; Djajakirana, G.; Mitro- 
suhardjo, M.M.; Abdullah, N. National Atomic Energy Agency, 
Jakarta (Indonesia). 1988. 917p. (in Indonesian). (CONF-8612188-— 

: Symposium Ili on applications of isotopes and radiation, Jakarta 
(Indonesia), 16-17 Dec 1986). In Proceedings of Symposium Ill on 
Applications of Isotopes and Radiation. Order Number 
DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 

A soil from Sitiung, Sumatra Barat was limed to a rate equivalent 
to 1 x exch. A1 and incubataed for a period of 0, 2, 3, and 4 
weeks, respectively. At each end of the incubation period, TSP-32- 
P at rates of 0, 1.25, 2.50, and 3.75 g TSP were added to 5 kg 
air-dry soil or equivalent to 0, 100, 200, and 300 kg P/ha. After fer- 
tilizer application each pot were planted with wilis soybean variety 
and harvested 28 days later. Absorption of total P and from fertil- 
izer, and P absorption efficiency of soybean receiving 100 to 200 
kg P/ha were not affected by duration of incubation of lime before 
P fertilizer is being applied. Applying 300 kg P/ha to Sitiung soil 
previously incubated with lime for at least two weeks resulted in 
higher absorption of total P and P from fertilizer, and P absorption 
efficiency compared to lower P rates. (authors). 11 refs.; 2 figs.; 4 
tabs. 


34858 —_(INIS-mf-13357, pp. 567-578) The effect of cropping 


on the crop yield and nutrient availability. Sisworo, 
W.H.; Rasjid, H. National Atomic Energy Agency, Jakarta (Indone- 
sia). 1988. 917p. (in Indonesian). (CONF-8612188-: Symposium Ill 
on applications of isotopes and radiation, Jakarta (Indonesia), 16- 
17 Dec 1986), In Proceedings of Symposium Ill on Applications of 
Isotopes and Radiation. Order Number DE93000808. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A two seasons field experiment was conducted to study the 
carry over effec, of previous crop on the succeeding crop yield and 
plan nutrient (N and P) availability. The experiment consisted of 
eight treatments were arranged in a randomized block design with 
six resplications. Cropping sequence was studied that was soy- 
bean followed by corn and a continuous corn system. The effect of 
added P to the previous crops on the succeeding crops yield was 
also observed. Labelled fertilizer were used in the experiment to 
measure dinitrogen fixation of two soybean varieties and the 
amount of available nutrient in the soil by using isotopic dilution 
technique. The result obtained showed that corn yield was signifi- 
cantly influenced by cropping sequence, but available nutrient was 
not. Corn grown after soybean produced about 22 percent more 
grain than those of the continuous corn system. The phosphorus 
applied to the first season crops increased significantly the suc- 
ceeding corn yield. The highest amount of accumulation in 
soybean was 81 kg N/h, around 40 percent of the amount was ob- 
tained through fixation. (authors). 19 refs.; 8 tabs. 


34859 (INIS-mf-13357, pp. 603-613) Relative availability of 
crop residue-N in rice cultivation. Sirwando, H; Abdullah, N. Na- 
tional Atomic Energy Agency, Jakarta (Indonesia). 1988. 917p. (In 
Indonesian). (CONF-8612188-: Symposium Ill on applications of 
isotopes and radiation, Jakarta (Indonesia), 16-17 Dec 1986). In 
Proceedings of Symposium Ill on Applications of Isotopes and Ra- 
diation. Order Number DE93000808. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The use of plant residues for soil amendment will reduce the use 
of chemical fertilizers. The experiment to study the uptake of N from 
various plant residues by rice crop. Three kinds of plant residue of 
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soybean labelled with 15-N. Four levels of urea (0, 15, 30, 40 kg 
N/ha) were applied to aluvial soil from Pusakanegara. The factorial 
experiment was conducted in fully randomize design, with plant 
residues as the main treatment, and rate of urea as substreatment. 
The results obtained from this experiment showed that plant dry 
weight, N content of grain, straw, and the whole plant of Atomita | 
rice treated with soybean strow seens to be higher than those 
treated with the straw of rice or corn. (author). 6 refs.; 7 tabs. 


34860 (INIS-mf-13357, pp. 615-622) Measurement of N up- 
take efficiency at various age of tea plant using isotope 
technique. Wibowo, Z.S.; Rachmiati, Y. National Atomic Energy 
, Jakarta (Indonesia). 1988. 917p. (in Indonesian). (CONF- 
8612188-: Symposium Ill on applications of isotopes and 
radiation, Jakarta (Indonesia), 16-17 Dec 1986). In Proceedings of 
Symposium Iil on Applications of isotopes and Radiation. Order 
Number DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 
Three months experiment to determine the efficiency of N uptake 


in 1-5, 6-15, 16-30, 31-60 and 60 years old. The experiment used 
urea fertilizer enriched by 2% 15-N atom, excess. Urea of the rate 


tea plant increased significantly after two weeks upto five 

weeks of N application. The efficiency of N uptake accumulated in 

the plucked leaves was the highest in the plant of 6-15 years old. 

The N uptake efficiency of the other groups of plant was nearly 

|. The uptake of N-fertilizer accumulated in pruning materials 

older plant was higher than in the younger one. It proved 

that the absorbed N in the older plant was mostly used for old 
leaves and wood development. (author). 4 refs.; 1 fig.; 3 tabs. 


(INIS-mf—13357, pp. 623-635) The foliar radiophos- 
phorus 32-P application and Its distribution in mungbean plant 
(Phaseolus radiatus L). Sugianto, T; Darussalam, M; Hermana, 
A.F. National Atomic Energy Agency, Jakarta (indonesia). 1988. 
917p. (In Indonesian). (CONF-8612188—: Symposium Ill on appli- 
cations of isotopes and radiation, Jakarta (Indonesia), 16-17 Dec 
1986). In Proceedings of Symposium Ill on Applications of Isotopes 
and Radiation. Order Number DE93000808. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The experiment carried out in greenhouse were intended to in- 
vestigate radiophosphorus 32-P distribution and accumulation in 
mung bean at various plant ages. Radiophosphorus 32-P was ap- 
plied foliarly in the mung bean plant of several weeks (ie. 2, 4, 6, 
8, and 10 weeks) of age. The sampling has been done within 6, 
12, 18, and 24 hours after treatment. The relative phosphorus ac- 
cumulation (%) in various parts of the plant ie. roots, stem, leaves, 
leave stalks, flower stalk, pods, and pod stalk was determined. The 
design used in the experiment was the randomized block design 
with factorial calculation. The experimental results points out that 
the 32-P was taken up by any plant organ. This highest mean 
value of 4.58%/g sample was observed in the leaves of 2 weeks of 
age; meanwhile the lowest mean value of 0.09%/g sample was ob- 
tained in the pods of 10 weeks of age. (author). 9 refs.; 15 tabs. 


34862 (INIS-mf-13357, pp. 637-649) Influence on 
ammonium-sulphate fertilizer on P-uptake by upland rice. Ab- 
dullah, N; Mitrosuhardjo, M.M. National Atomic Energy Agency, 
Jakarta (indonesia). 1988. 917p. (In Indonesian). (CONF-8612188— 
: Symposium Ili on applications of isotopes and radiation, Jakarta 
(Indonesia), 16-17 Dec 1986). In Proceedings of Symposium Ill on 
Applications of Isotopes and Radiation. Order Number 
DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 

A greenhouse experiment to study the influence of ammonium - 
sulphate fertilizer on P-uptake by Atomita I/1 rice variety on latosol 
soil of Pasar Jumat has been conducted. Factorial experiment con- 
sisting of eight treatments was arrange in a fully randomized 
design. Each treatment was replicated three times. The rate of am- 
monium sulphate fertilizer was equivalent to 0, 30, 60, and 90 kg 
Nha, and TSP at the rate of 90 and 180 kg P/ha. Ammonium sul- 
phate fertilizer with 2% atom 15-N and TSP with specific activity of 
0.2 mCi/g P205 were used in the experiment. The plant was har- 
vested 70 days after planting, It was turned out that ammonium 
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sulphate fertilizer gave a highly significant difference (p=<0.01) of 
dry weight of plant. The rate of TSP did not effect significantly on 
plant dry weight. Ammonium sulphate fertilizer gave highly signifi- 
cant difference on P-uptake. Fertilizer use efficiency was in the 
range of 3.88 - 6.60% for 90 kg P and 2.51 - 4.46% for 180 kg P. 
Fertilizer-N uptake was significantly increased (p=<0.05) with the 
increase of N rate. Rate of fertilizer-N use efficiency was in the 
range of 47-60% of the applied fertilizer. (authors). 4 refs, 9 tabs. 


34863 (INIS-mf-13357, pp. 651-660) The uptake of S from 
four different 35 S labbelied fertilizer by tea plant. Wibowo, 
Z.S.; Abdullah, N.; Wahid, R.A.; Soeminta, B. National Atomic En- 
ergy Agency, Jakarta (Indonesia). 1988. 917p. (In Indonesian). 
(CONF-8612188—: Symposium Ill on applications of isotopes and 
radiation, Jakarta (Indonesia), 16-17 Dec 1986). In Proceedings of 
Symposium Ill on Applications of Isotopes and Radiation. Order 
Number DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 

The uptake of S derived from 35-S-labelled ammonium sulphate, 
potasium sulphate, Kieserit (MgSO4) and Gypsum(CaSO4) of the 
specific activity of 0.1 mCi/g S by tea clone TRI 2025 planted in 
andosols was investigated. Randomized block design was used in 
the experiment. Fertilizers were give once at the rate of 40 kg S/ 
ha. Counting of 35-S samples collected from the youngest and the 
lower leaves were done every week. Results of the experiment 
showed that the uptake patterns of S derived from fertilizers were 
the same for the youngest and the lower leaves. The activity of 
35-S was clearly detected in leaves samples after one week of fer- 
tilizers application and increased continuously upto eight weeks. 
The total activity of 35-S in the plucked leaved derived from ammo- 
nium sulphate, potasium sulphate and Kieserite were little bit 
higher than from gypsum. (authors). 10 refs, 6 figs, 2 tabs. 


34864 (INIS-mf-13357, pp. 661-667) The Improvement of 
wetland rice varieties to earliness short stature and the other 
important characteristics through Induced mutation. Lubis, E. 
National Atomic Energy Agency, Jakarta (Indonesia). 1988. 917p. 
(In Indonesian). (CONF-8612188—: Symposium Ill on applications 
of isotopes and radiation, Jakarta (Indonesia), 16-17 Dec 1986). In 
Proceedings of Symposium Ill on Applications of Isotopes and Ra- 
diation. Order Number DE93000808. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Five wetland rice varieties or promising line such as Semeru, 
Cimandiri, Krueng Aceh, Batang Agam, and IR4432-28-5 were irra- 
diated with gamma ray 60-C at doses 0, 0.3, and 0.4 kGy. Ml 
seeds generetion were planted at Muara, the experimental station 
in the rainy season 1982/1983. After selecting step, one mutant 
from rach varieties were selected in the drying season 1986. All 
mutant have a good performance in the field. Mutant Semeru is 
sorter about ten cm, ealier about seven days than parent and 
reacted moderately to brown planthopper (Nilaparvata lugens) bio- 
type 3. Likewise mutant Cimandiri, which is shorter earlier than 
parent and 1000 grain weight about 27 g. Mutant Kruen Aceh have 
1000 grain weight is higher than parent besides the stem colour 
change become violet and this plan reacted moderately to BPH 3. 
Mutant from Batan Agam reacted resistantly to bacterial leaf blight 
(Xanthomonas oryzae). |R4432-28-5 mutant was got which reacted 
moderately and resistently to BPH 2 and Sumatera Utara biotype. 
All mutant reacted resistantly to tungro virus and amylose content 
are lower than those of the parents. (author). 5 refs, 2 tabs. 


34865 (INIS-mf-13357, pp. 677-694) The improvement of 
rice varieties for major pest and diseases resistance. Sahi, |.; 
Silitonga, T.S. National Atomic Energy Agency, Jakarta (indone- 
sia). 1988. 917p. (In Indonesian). (CONF-8612188—: Symposium III 
on applications of isotopes and radiation, Jakarta (Indonesia), 16- 
17 Dec 1986). In Proceedings of Symposium III on Applications of 
Isotopes and Radiation. Order Number DE93000808. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Since 1971, the rice breeding program in Indonesia has devel- 
oped on intensive program to improve varieties for yield potential, 
resistancy to major pests and diseases, early maturity good grain 
and eating quality. In recent years, the attacks of insects and dis- 
eases are very severe in rice cultivation in Asia. Much of the 
losses were due to acontinuous planting or certain varieties. Be- 
tween 1966 and 1973 tungro occured in epidemic proportions on 
separate occasions in Indonesia, Thailand, Nort East India, 





Bangladesh, and Philippine. Since 1973, investation of brown plan- 
thopper and green leafhopper several damaged rice crop in most 
parts of Indonesia. Presently, rice improvement are directed to 
develop high yielding rice varieties that are resistant to brown plan- 
thopper, ragged stunt virus, blast, green leafhopper, and galimidge. 
Screening for pests and diseases are conducted in the laboratory 
as weil as in the field. The adoption of those improved varieties by 
farmers has contributed greatly in our efforts to attain self suffi- 
ciency in rice production in Indonesia. GH 147 -M-40 krad-Pn-89 
(irradiated Barito) showed resistant to brown planthopper biotype 1 
and 2 and moderately resistant to biotype 3. Napa 40 krad-St-12 
has resistant reaction to blast. (authors). 4 refs, 8 tabs. 


34866 (INIS-mf-13357, pp. 713-722) Induced variation by ir- 
radiation in preto and pearolla rice varieties. Mugiono. National 
Atomic Energy Agency, Jakarta (indonesia). 1988. 917p. (In In- 
donesian). (CONF-8612188-: Symposium Ill on applications of 
isotopes and radiation, Jakarta (Indonesia), 16-17 Dec 1986). In 
Proceedings of Symposium Ill on Applications of Isotopes and Ra- 
diation. Order Number DE93000808. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Seeds of Preto and Perolla varieties were irradiated with 0.2; 
0.3; and 1.4 kGy by 60-Co gamma radiation. Number of irradiated 
seeds for each treatment was 1000 seeds and the moisture con- 
tent of seed was about 12%. The M1 generation was grown in the 
field during wet season 1984/1985 at Pasar Jumat. In the M2 gen- 
eration, population of plants were selected based on 10% selection 
intensity. Plant height, number of productive tiller, panicle length, 
and weight of 1000 seeds of the selected plant were observed. 
The heritability and the genetic advanced of each observed char- 
acter were also estimated. After irradiation, genetic variance of M2 
plants population was height. The heritability value and the genetic 
advanced of observed character were olso height after irradiation. 
(aothor). 10 refs, 4 figs, 2 tabs. 


34867 (INIS-mf-13357, pp. 729-738) Determination of N2- 
Fixation by Azolla pinnata using the 15-N methode. Sisworo, 
E.L.; Rasjid, H.; Sisworo, W.H. National Atomic Energy 


Agency 
Jakarta (Indonesia). 1988. 917p. (in Indonesian). (CONF-8612188— 
: Symposium Ill on applications of isotopes and radiation, Jakarta 
(Indonesia), 16-17 Dec 1986). In Proceedings of Symposium Ill on 


Applications of | and Radiation. Order Number 
DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 

An experiment has been conducted to determine the N2-fixing 
ability of Azolla pinnata using the 15-N method. Data from this ex- 
periment showed that N-dff (N-derived from fertilizer) of Azolla 
pinnata is lower compared to N-dff pf the standard plant Salvinia 
sp. for all the harvest done. This is an important issue and is the 
base for the calculation of the N2-fixing ability of a plant using the 
15-N method. Other data from this experiment also showed that 
the highest N2-fixing ability of Azolla pinnata is between 18-21 
days after Azolla has been planted. Based on the data from this 
experiment, the N2-fixing ability of Azolla pinnata per Ha per days 
is 1.24 kg N. (authors). 5 refs, 2 figs, 4 tabs. 


34868 (INIS-mf-13357, pp. 739-751) Screening of the sev- 
eral soybean mutants for symbiotic nitrogen fixation potential 
with nutrient culture technique. Gandanegara, S. National Atomic 
Energy Agency, Jakarta (Indonesia). 1988. 917p. (In Indonesian). 
(CONF-8612188—-: Symposium Ill on applications of isotopes and 
radiation, Jakarta (indonesia), 16-17 Dec 1986). In Proceedings of 
Symposium Ill on Applications of Isotopes and Radiation. Order 
Number DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 

An experiment has been carried out to screen 8 soybean mutant 
with nutrient culture technique. Nitrogen fixation was measured by 
N isotope dilution technique according to A-value method. Soybean 
mutants no. 64, 65, 5, 10, and 20 had higher nitrogen fixing capa- 
bility then the mother plant, orba variety. N derived from fixation 
parameter (% Ndfa and amount of N fixed) obtained from 15-N 
technique was more suitable parameter or screening N fixing capa- 
bility soybean varieties and mutants. (author). 10 refs, 1 fig, 3 tabs. 


34869 (INIS-mf-13357, pp. 771-776) Regeneration of rice 
shoot on salt-stressed medium by irradiation callus culture. 
Hutabarat, D. National Atomic Energy Agency, Jakarta (Indonesia). 
1988. 917p. (in Indonesian). (CONF-8612188—: Symposium Ill on 
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applications of isotopes and radiation, Jakarta (Indonesia), 16-17 
Dec 1986). In Proceedings of Symposium Ill on Applications of Iso- 
topes and Radiation. Order Number DE93000808. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Young spikelets rice callus were exposed to 0, 20, and 40 Gy of 
gamma-rays. Shoot regeneration were induced on normal differen- 
tiation medium and on 37.5% sea water differentiation medium. 
The frequencies of shoot regeneration were 40% on normal 
medium and 33.3% on seawater medium. A dose of 20 Gy was a 
stimulation dose, shoot regenaration was rice up to 70% on normal 
medium and 55.3 % on seawater medium. A dose of 40 Gy in- 
duced decreasing the average number of shoot regeneration for 


every callus, from 2.1 on dose of 0 Gy became 1.2 on dose of 40 
Gy. (author). 9 refs, 2 tabs. 


34870 (INIS-mf-13357, pp. 753-762) Isolation of protoplast 
from soybean, cowpea, and tobacco and their fusion. Irwan- 
syah. National Atomic Energy Agency, Jakarta (indonesia). 1988. 
917p. (In Indonesian). (CONF-8612188—: Symposium Ill on appli- 
cations of isotopes and radiation, Jakarta (Indonesia), 16-17 Dec 
1986). In Proceedings of Symposium Ill on Applications of Isotopes 
and Radiation. Order Number DE93000808. Source: OST]; NTIS 
(US Sales Only); INIS. 

Protoplast were isolated from leaf and callus. Young leaf of 3-4 
weeks old plant of soybean T219 and A24, A27, C4, E1, and H6 of 
cowpeas strains (strains named by Prof. S. Sakamoto, University 
of Kyoto) were suspended in digestive medium containing cellulase 
*Onuzuka’ R-10, macerozyme R-10, mannitol, CaCl, and 2 (N- 
morpholiino) echane sulfonic acid (MES). For soybean leaf, the 
medium was enriched with driselase and pectolyase Y-23. They 
were incibated in full darkness at 27 degrees Celcius by constant 
shaking at 50 rpm orbitor shaker. Callus wich has been twice re- 
subcultured was suspended in the digestive medium without 
driselase, CaCi2, and MES and incubated in low light intensity by 
constant shaking at 100 rpm in reciprocal water shaker at 30 de- 
grees Celcius. Leaf protoplast were releasaed in 10-14 h, soybean 
and tobacco callus protoplast in 3-4 h, and cowpeas callus proto- 
plast in 4-6 h of incubation. Protoplast were collected by 
centrifugation of 400 x g and a thin layer of the suspension was ir- 
radiated with ultraviolet light. Fusion was induced with PEG 6000 
solution according to Uchimia and fused protoplasts were collected 
by centrifugation at 200 x g. Protoplast were cultured on the 
medium of Ikeda and Uchimia. On both medium leaf protoplast, ir- 
radiated protoplasts and their fused do not regenerate cell wall and 
all cultures died out within four weeks incubation. Cell wall genera- 
tion was observed. Regeneration of cell wall observed progessively 
in mother protoplast from tobacco, cowpea (A27, E1, and H6) and 
fused protoplast of soybean with tobacco, tobacco with cowpea 
(C4, E1, and H6), soybean with cowpea (C4) and between cowpea 
(C4) and cowpea (E1). (author). 25 refs, 4 tabs. 


34871 (INIS-mf-13357, pp. 783-790) Labelling of stripped 
rice steam bore C suppressalias walker with 32-P and stabil 
lasotop rubidium to study dispersal pattern. Sutrisno, S. Na- 
tional Atomic Energy Agency, Jakarta (indonesia). 1988. 917p. (In 
Indonesian). (CONF-8612188-: Symposium Ill on applications of 
isotopes and radiation, Jakarta (Indonesia), 16-17 Dec 1986). In 
Proceedings of Symposium Ill on Applications of Isotopes and Ra- 
diation. Order Number DE93000808. Source: OSTI; NTIS (US 
Sales Only); INIS. 

C. suppresalis moths were labelled with 32-P and stabil isotope 
rubidium by adding those solution in there natural diet to study dis- 
persal pattern. Instead of that the moth as were labelled by dipping 
the pupae five days of age in the 32-P solution. 32-P labelled moth 
were counted with GM counter and solid scintillation counter. While 
the moths wich have been labelled with rubidium were assay e.g. 
by atomic absorption spectrophotometry (aas) and by neutron acti- 
vation analysis udsing multu channel analyzer. By using solid 
scintilation counter the activity of 32-P labelled months were found 
33048 cpm and 53964 cpm of each wich were treated with 50 uCi 
per 50 mi and 100 uCi per 50 mi of 32-P. The highest radioactivity 
of the mothoriginnily fron dipping of pupae for 24 hours in 32-P so- 
lution was 222 cpm by using GM counter with a dose of 115 uCi/ 
ml. This was still too low radioactivity since only around six times 
of background. Labelling with rubidium with a dose of 100 mg/50 
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ml was good enough for labelling of the moths because there ra- 
dioactivity were high enough about nine folds of beckground, the 
radioactivity were 0.27 ug and 0.28 ug respectivelly analized with 
aas and naa. 32-P bioelimination out the moths as much as 50% 
to be found after the moths 7 days of age if they are reared at 17 
celciuc centigrade. If the moths reared at room temperature before 
obtaining the 50% of 32-P bioelimination the moth will die. The 
purpose of this experiments is to obtained the best technique for la- 
belling C. suppressalis to study dispersal. (author). 9 refs, 4 tabs. 


34872 _—(INIS-mf—13357, pp. 791-800) Lethal mutation of in- 
ternal irradiation brown planthopper (Nilaparvita lugens Stal). 
Wahid, R.A. National Atomic Energy Agency, Jakarta (indonesia). 
1988. 917p. (in Indonesian). (CONF-8612188—: Symposium. III on 
applications of isotopes and radiation, Jakarta (Indonesia), 16-17 
Dec 1986). In Proceedings of Symposium Ill on Applications of Iso- 

and Radiation. Order Number DE93000808. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The moulting Vth of BPH nympha were irradiated internally with 
radiophosphorous 32-P 1 uCi/ml, 10 uCi/mi, 50 uCi/mi, 100 uCi/mI, 
and 500 uCi/ml concentrations respectivelly. An observation was 
carried out to determines heredity of hopper sterilities from the 
mating groups of R male x N female, R male x R female, and N 
male x R female. The 32-P concentration below of 50 uCi/ml 
seemed to be the substerile dose, however, the dominant lethal 
mutation has been visually shown by R male x R female F1 mating 
group. The hereditary lines of F1, F2, F3, and F4 of the hopper 
sterilities wich were indicated by the nympha hatch ability have 
some significant correlations (ri= -0.77, r2= -0.92, = -0.93 and 
r4= -0.85). Thus, the resesif lethal mutations visually showed by F3 
and F4 from all of the 100 uCi/ml and 50 uCi/m! treated groups. 
(author). 10 refs, 2 figs, 2 tabs. 


34873 (INIS-mf-13357, pp. 


801-812) Induced sterility of 
sugarcane steam borer Chilo auricilius (dudgeon) by gamma 
radiation. Kusumahadi, K.S.; Hudaya, M.S. National Atomic En- 


ergy Agency, Jakarta (indonesia). 1988. 917p. (In Indonesian). 
(CONF-8612188-: Symposium Ill on applications of isotopes and 
radiation, Jakarta (indonesia), 16-17 Dec 1986). In Proceedings of 
Symposium Ill on Applications of Isotopes and Radiation. Order 
Number DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 

A sery of experiments have been conducted to obtained the opti- 
mum radiation dose for sterilizing the moth of sugarcane stem 
borer. Both male and female pupae of 5 to 6 day-old were irradi- 
ated separetelly by gamma rays from Gammacel-220 irradiator. 
The results shows that gamma rays exposed to pupae stage signif- 
icantly, influenced the pupae viability, morphological alterations, 
longevity, and sterility of moths. The effects of gamma irradiation 
on insect somatic cell clearly seen at the dose of 300 Gy and in- 
crese at doses 400 and 500 Gy. No differences were found in the 
radiation susceptibility of males and females for pupae viability and 
morphological alterations. While for the sterility, male was signifi- 
cantly more resistant than female. The dose of 150 Gy given to a 
male and a female pupae caused moth sterility of 89.97% and 
100% respectively. (authors). 14 refs, 2 figs, 3 tabs. 


34874 (INIS-mf-13357, pp. 813-817) Selection of the 32-P 
application time to rice plant for labelling the gall midge Orse- 
olia oryzae (wood-mason). Sastradihardjo, S.|.; Hamid, N.K. 
National Atomic Energy Agency, Jakarta (Indonesia). 1988. 917p. 
(in Indonesian). (CONF-8612188—: Symposium Ill on applications 
of isotopes and radiation, Jakarta (Indonesia), 16-17 Dec 1986). In 
Proceedings of Symposium Ill on Applications of Isotopes and Ra- 
diation. Order Number DE93000808. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The aim of this investigation is to get labelled insects coith low 
but cormtable its radioactivities. Results of this investigation may 
support the controll techniques of this insects in the field. The dose 
of 140 uCi of 32-P in KH2OP4 solution was applied into 1400 
grams of soil planted with 20 gall midge invested rice plants it was 
found that applications of 32-P at 12, 13, and 14 days after inves- 
tation, yielded sufficient labelling for gall midge. (authors). 5 refs, 1 
tab. 
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Refer also to citation(s) 32848, 32993, 33087, 33501, 34052, 
34058, 34465, 34466, 34467, 34469, 34553, 34560, 34625, 34667, 
34668, 34695, 34699, 34706, 34707, 34708, 34709, 34715, 34716, 
34724, 34760, 34769, 34781, 34801, 34803, 34820, 34828, 35060, 
35328, 35463, 35467, 35479 


34875 (CEA-CONF—10973) Biological radiation effects and 
radioprotection standards. Clerc, H. CEA Centre d’Etudes de 
Bruyeres-le-Chatel, 91 (France). Mar 1991. 44p. (In French). 
(CONF-9109232-: RADECS 91: radiation effects on components 
and systems, Montpellier (France), 9-12 Sep 1991). Order Number 
DE93701215. Source: OSTI; NTIS (US Sales Only); INIS. 

In this report, after recalling the mode of action of ionizing radia- 
tions, the notions of dose, dose equivalents and the values of 
natural irradiation, the author describes the biological radiation 
effects. Then he presents the ICRP recommendations and their ap- 
plications to the french radioprotection system. 


34876 (CNIC—00386) The measurement and calculation on 
some quantities of interaction between +-ray m and 
plant seeds. Tao Zhongwen (Anhui Agricultural Coll., Hefei, AH 
(China)); Xu Mingzhao. China Nuclear Information Centre, Beijing, 
BJ (China). Dec 1989. 14p. (in Chinese). (AAC-AH-0028.). Order 
Number DE93601584. Source: OSTI; NTIS (US Sales Only); INIS. 
About 165 samples of crop seeds including 60 kinds of plants 
have been calculated. The weight percentage constituents of struc- 
tural elements in nine kinds of main crop seeds such as rice, 
wheat etc., and three kinds of seediess reproductive plant groups 
have been summerized. According to the mathematical model (The 
Method of Relative Heat Dose Change, given by the lonization- 
radiation Office of the Academy of Measure Science of China) the - 
photon mass attenuation coefficient (,/p), mass energy-absorption 
coefficient (jen/p) and absorbed dose change coefficient (A) in var- 
ious seeds with different energy of + photons have been calculated 
by a program. The calculated data have been tabulated for use. 


34877 (CNIC—00498) Radiosensitivity study of cultured 
barley (hordeum vulgare). Wang Cailian (Institute for Application 
of Atomic Energy, Zhejiang Academy of Agricultural Science 
(China)); Shen Mei; Xu Gang; Zhao Kongnan; Chen Qiufang. 
China Nuclear Information Centre, Beijing, BJ (China). Jul 1991. 
18p. (In Chinese). (CSNAS—0044.). Order Number DE93601585. 
Source: OSTI; NTIS (US Sales Only); INIS. 

For studying the radioactivity, forty seven varieties of dormant 
barley seeds were irradiated with various doses (0 = 400 Gy) of 
137Cs y-rays. The results showed that the dose-effects relations of 
seedling growth inhibition could be fitted by an equation of F(D) = 
1 - (1 - e-%4p)%, and the dose-effects of cell-nucleus, the fre- 
quency of root tip cell with chromosome aberations and peroxidase 
isoenzyme band could be expressed by a linear regression equa- 
tion Y = A +B - X. The radioactivity of naked barley was much 
higher than of covered barley. According to different radiosensitivi- 
ties the varieties studied could be divided into five types i.e. 
extreme resistant, resistant, intermediate, sensitive, and extreme 
sensitive. The results also showed that there was close relationship 
between the DNA content of cell-nucleus, peroxidase isoenzyme 
zymogram and radioactivity. The radiosensitivty was proportional to 
the DNA content. The volume of cell-nucleus varied inversly as Dso 
of nucleus volume and no obvious correlation with the Dso of 
seedling growth inhibition. 


34878 (CONF-910529-, pp. 130-143) Dosimetry for the ther- 
apeutic application of HMFG-1 MoAb by IP infusion using 
whole body profile counting and serial blood sampling. Heal, 
AN. (Univ. of South Florida, Tampa (United States)); Tyson, 1.B.; 
Madden, J.; Haley, J.A. American Society of Heating, Refrigerating 
and Air-Conditioning Engineers, Inc., Atlanta, GA (United States). 
May 1992. From 5. international radiopharmaceutical dosimetry 
symposium; Oak Ridge, TN (United States); 7-10 May 1991. In 





Fifth international radiopharmaceutical dosimetry symposium. 
625p. Order Number DE92013066. Source: OSTI; NTIS; INIS. 
HMFG1 is an IgGi MoAb raised against a determinant on hu- 
man milk fat globule membrane which is expressed on all epithelial 
cells, but highly expressed on carcinoma of ovary, colon and 
breast. At present this antibody is in a phase 1/2 clinical trial for 
toxicity and efficacy in colorectal and ovarian carcinoma. HMFG‘1 is 
labeled with '°'| and infused intraperitoneally (IP). Initial dosimetry 
was carried out in mice with and without clonic adenocarcinoma 
xenografts by evaluating uptake in tissue samples, whole-body 
counting and MIRD calculations. Based on the mouse dosimetry 
calculations, a human clinical trial was started. An initial test ad- 
ministration of 37-185 MBq was infused IP to evaluate the antibody 
for intraperitoneal distribution and tumor uptake by gamma camera 
imaging; as well as uptake, clearance and dose estimation by 
whole-body profile counting, serial blood samples and MIRD calcu- 
lations. The activity required for therapy was then determined 
based on the dose to the critical organ (bone marrow). Patient 
dosimetry was calculated by two methods: uptake in mouse tissues 
and total activity injected; and activity calculated from blood and 
whole-body profile counting of regional uptake assuming homoge- 
neous distribution of activity throughout organs. There was good 
correlation between dose estimates from mouse data and those 
calculated from patient data. Two problems existed for calculation 
of dose estimates with IP infusion: IP activity overlaps organ activ- 
ity and organs could not be visualized. Estimated therapy radiation 
doses calculated from test infusions ranged from 0.11-0.38 mGy/ 
MBq whole body and 0.22-0.92 mGy/MBg red marrow, but the ac- 
tual therapy doses calculated retrospectively demonstrated these 
values to be overestimated and dependent on disease state, rate of 
peritoneal infusion into blood and HAMA levels for repeat infusion. 


34879 (CONF-910529-, pp. 144-150) Radiation dosimetry of 
®°Y.labeled monocional antibody CO17-1A prepared by the 
site-specific NH2-Bz-DOTA-3A . Washburn, L.C. ” (Oak 
Ridge Associated Universities, TN (United States)); Stubbs, J.B.; 

Lee, Y.C.C.; Sun, T.T.H.; a E.C.; Crook, J.E.; Brechbiel, 
M.W.; Gansow, 0.A.; Steplewski, Z ” “American Society ‘of Heating, 
Refrigerating and Air-Conditioning ‘Engineers, Inc., Atlanta, GA 
(United States). May 1992. DOE Contract AC05-760R00033. From 
5. international radiopharmaceutical dosimetry symposium; Oak 
Ridge, TN (United States); 7-10 May 1991. In Fifth international ra- 
diopharmaceutical dosimetry symposium. 625p. Order Number 
DE92013066. Source: OSTI; NTIS; INIS. 

%°Y-Labeled monoclonal antibody CO17-1A, with specificity for 
colorectal and pancreatic carcinomas, has shown excellent poten- 
tial for radioimmunotherapy. A new bifunctional chelate technique, 
involving site-specific conjugation of 2-p-aminobenzyl-1,4,7,10- 
tetraazacyclododecanetriacetic acid (NH2-Bz-DOTA-3A) to the 
oligosaccharide portion of C017-1A, was recently shown to yield 
%Y-CO17-1A with greater in vivo stability and tumor specificity 
than that produced using DTPA- based bifunctional chelate tech- 
niques. Radiation absorbed dose estimates for normal structures of 
reference man and for mouse tumors of various sizes were 
calculated for ®Y-CO17-1A prepared by the site-specific NH2-Bz- 
DOTA-3A technique, based on timed tissue distribution studies (6, 
24, 48, 72, 120, or 168 hr) in female nude mice bearing SW 948 
human colorectal carcinoma xenografts. Radiation absorbed dose 
estimates for tumor were 50% higher than those obtained in previ- 
ously reported studies with °°Y-CO-17-1A produced by site-specific 
conjugation of any acyclic DTPA ligand, whereas radiation doses 
for normal tissues were similar for the two methods. The absorbed 
dose to the bone marrow, 2.7 mSv/MBq, will limit the dosage in 
MBq or mCi of °°Y-CO17-1A that can safely be administered. 


34880 (CONF-910529-, pp. 113-129) Pharmacokinetics and 
dosimetry of the radiolodine-labeled monoclonal antibodies C- 
215 and C-245 studied in two patients with adenocarcinoma. 
Aronsson, E.F. (Univ. of Goeteborg (Sweden)); Gretarsdottir, J.; 
Jacobsson, L.; Holmberg, S.; Hafstroem, L.; Mattsson, S.; Karis- 
son, B.; Lindhoim, L. American Society of Heating, Refrigerating 
and Air-Conditioning Engineers, Inc., Atlanta, GA (United States). 
May 1992. From 5. international radiopharmaceutical dosimetry 
symposium; Oak Ridge, TN (United States); 7-10 May 1991. In 
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Fifth international radiopharmaceutical dosimetry symposium. 
625p. Order Number DE92013066. Source: OSTI; NTIS; INIS. 

The pharmacokinetics of two 'S"| or 125] labeled monoclonal anti- 
bodies have been studied several times in two patients with 
adenocarcinoma. After i.v. or ip. administration, gamma camera 
imaging and tissue collection were performed. The pharmacokinet- 
ics was dependent on the administration route and probably also 
on the amount of antibody or on earlier antibody administrations. 
Estimated absorbed dose to tumor for one of the patients would be 
17 Gy after administration of 30 GBq 'S"! for therapy. The mean 
absorbed dose in whole body would be 5 mGy after an injection of 
500 MBq ‘2°! for diagnosis. 


34881 (CONF-910529-, pp. 220-228) Dose transformation 
factors for indian physiques of different age groups. Jain, S.C. 
(Inst. of Nuclear Medicine and Allied Sciences, Delhi (India)); 
Mehta, S.C.; Reddy, A.R.; Nagaratnam, A. American Society of 
Heating, Refrigerating and Air-Conditioning Engineers, Inc., Atlanta, 
GA (United States). May 1992. From 5. international radiopharma- 

ceutical dosimetry symposium; Oak Ridge, TN (United States); 

7-10 May 1991. In Fifth international radiopharmaceutical dosimetry 
symposium. 625p. Order Number DE92013066. Source: OST]; 

NTIS; INIS. 

The weight and size of the body as well as the specific organ 
masses were compiled from the limited data available from post- 
mortem records of 990 cases, out of which 117 cases belong to 
age group 1-17 years of both sex. Only six important organs, 
namely, brain, heart, kidney, lung, liver and spleen have been con- 
sidered for the purpose of formulating an Indian Reference Man, 
Woman and Child for radiation protection purposes. These data 
have been compared with ICRP reference values. The specific ab- 
sorbed fraction for age groups -1 year, -5 year, -10 year, -15 year 
and adult male have been computed for arriving at radiation dose 
to these organs in the case where source and target are the same. 
The transformation method of Yamaguchi using MIRD adult values 
has been used for this purpose. When the source and target 
organs are different, the trunk dimensions of the adult male neces- 
sary for computing the transformation factors have been taken from 
a different source based upon 1,636 cases. These transformation 
factors have been compared with the corresponding ICRP Refer- 
ence Man values with photon energies ranging from 30 keV to 364 
keV. The ed dose transformation factors suggest a variation 
of radiation dose to the Indian adult male by 10-30% in some spe- 
cific cases. 


34882 (CONF-910529-, pp. 352-365) Evaluation of factors 
affecting SPECT derived data for lon in 

Jabir, A.M. (Univ. of Miami, FL (United States)); Serafini, AN.; 
Rivera, N.; Sfakianakis, G.N.; Chandarlapaty, S. American Society 
of Heating, Refrigerating and Air-Conditioning Engineers, Inc., 
Atlanta, GA (United States). May 1992. From 5. international radio- 
pharmaceutical dosimetry symposium; Oak Ridge, TN (United 
States); 7-10 May 1991. In Fifth international radiopharmaceutical 
dosimetry symposium. 625p. Order Number DE92013066. Source: 
OSTI; NTIS; INIS. 

For the application of radioimmunotherapy a set of parameters 
such as time- activity curves, the amount of activity concentrated in 
the tumor and knowledge of the mathematical models for absorbed 
dose calculations are required. Applications of nuclear medicine 
imaging techniques such as the single photon emission computed 
tomography (SPECT) technique may improve the quantitation of 
regional deposition of antibody labelled radionuclides. Limitations of 
SPECT may somehow influence the accuracy of the quantitation. 
Some of the limitations may result from configuration of sources. 
Understanding of these limitations will hopefully improve apprecia- 
tion of the in vivo estimation of absorbed doses. In this paper, the 
authors present results based on phantom work which evaluates 
the effect of radiation that originates from neighboring tissues or 
organs on the quantitation of dose in the target organ. Also pre- 
sented are results to show the effect of cumulated activity on 
estimation of volume by SPECT generated data. Results indicate 
dependence of the reconstructed counts on spatial configuration of 
sources and that volume estimation is a function of activity avail- 
able in the tissue. 
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34883 (CONF-910529-, pp. 589-599) The use of autoradio- 
graphic data for estimating tumor cell dose in alpha 
immunotherapy. Shyr, L.J. (Lovelace Biomedical and Environmen- 
tal Research Inst., Albuquerque, NM (United States)); Diel, J.H.; 
Chang, |.Y.; Guilmette, R.A. American Society of Heating, Refriger- 
ating and Air-Conditioning Engineers, Inc., Atlanta, GA (United 
States). May 1992. DOE Contract AC04-76EV01013. From 5. inter- 
national radiopharmaceutical dosimetry symposium; Oak Ridge, TN 
(United States); 7-10 May 1991. In Fifth international radiopharma- 
ceutical dosimetry symposium. 625p. Order Number DE92013066. 
Source: OSTI; NTIS; INIS. 

Interest is growing in the use of radiolabeled immunoconjugates 
for tumor treatment, and alpha-emitting nuclides have been pro- 
posed as potential labels. Information on the dose to neoplastic 
and normal cells delivered by radiolabeled antibodies is particularly 
needed for designing an effective treatment scheme. Observations 
from autoradiography suggest that the radioactivity in tumors may 
be distributed inhomogeneously. Thus, it is highly desirable to 
develop methods for estimating local doses from nonuniformly dis- 
tributed alpha sources. The authors developed a technique for 
estimating local dose rates from nonrandomly distributed alpha 
sources as observed on autoradiographs of histological lung sec- 
tions taken from dogs exposed to *°®PuO » aerosols. In this paper, 
they modified their theoretical approach for use with tissues from 
alpha immunotherapy. The modified technique used the concentra- 
tions of alpha sources and cells as well as the spatial relationship 
between sources and cells as observed on autoradiographs to con- 
struct a three-dimensional spatial relationship between cells and 
alpha sources for dose calculation. Sample calculations were per- 
formed for both randomly and nonrandomly distributed alpha 
sources of 2'2Bj. The results suggested that for a dose range of 1- 
2 Gy used in alpha immunotherapy, tumor cell dose in some cases 
could be reasonably estimated by using a limited number of ran- 
dom sections. The uncertainty associated with an estimated cell 
dose distribution was also analyzed. 


34884 (CONF-9209191—1-Extd.Abst.) Collection, validation, 
and description of data for the Oak Ridge nuclear industry 
mortality study. Watkins, J. (Oak Ridge Associated Universities, 
Inc., TN (United States)); Reagan, J.; Cragle, D.; West, C.; Tanker- 
sley, W.; Frome, E.; Watson, J. Oak Ridge Associated Universities, 
Inc., TN (United States). [1992]. 2p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-760R00033. From 
9. international symposium on epidemiology in occupational health; 
Cincinnati, OH (United States); 22-25 Sep 1992. Order Number 
DE92041024. Source: OSTI; NTIS; INIS; GPO Dep. 

Extended abstract. 

In response to the continuing controversy over the long-term 
health effects of protracted occupational exposure to low levels of 
ionizing radiation, a mortality study was initiated pooling data for all 
workers hired before December 31, 1982, and employed for at 
least 30 days by one of the three DOE facilities in Oak Ridge, Ten- 
nessee. Topics of discussion will include issues involving the 
collection and validation of this large, complex data set and char- 
acteristics of demographic and exposure data for the study cohort. 


34885 (DOE/ER/61236-T1) [Somatic mutations in nuclear 
and mitochondrial DNA]: Progress . University of South- 
ern California, Los Angeles, CA (United States). [1992]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO3-91ER61236. Order Number DE92040559. Source: 
OSTI; NTIS; GPO Dep. 

The study is concerned the design of new assays that may de- 
tect rare somatic mutations in nuclear and mitochondrial DNA, 
which may increase upon exposure to mutagens, and thus become 
a marker of human exposure to such mutagens. Two assays for 
somatic mutation were presented, one for mitochondrial DNA dele- 
tions which was developed by the author, and one for deletions of 
the ADA gene which resides in the nucleus. 


34886 (DOE/ER/61256-1) Role of x-ray-induced transcripts 
in adaptive responses following x-rays: Progress report, year 
1. Boothman, D.A. Michigan Univ., Ann Arbor, MI (United States). 
[1992]. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-91ER61256. Order Number 
DE92040814. Source: OSTI; NTIS; INIS; GPO Dep. 
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Potentially lethal damage repair (PLDR) and sublethal damage 
repair, may be the same manifestations of a series of common en- 
zymatic steps. PLDR, has two distinct phases based upon DNA 
lesion repair and survival recovery studies. The first phase of 
PLDR occurs very quickly (t;:2-20 mins) to increase the survival 


of X-irradiated cells by mending the vast array of DNA lesions cre- 
ated by ionizing radiation. The second slower phase of PLDR 
proceeds much later (i.e., >1—2 hrs) following X-irradiation, during 
which the remaining double-stranded DNA breaks are completely 
repaired. This second phase of repair closely corresponds to the 
restructuring of gross chromosomal damage, and can be partially 
blocked in some human cells by inhibiting protein synthesis. This 
slower phase of PLDR correlated with a rapid decline in X-ray- 
induced transformation of normal cells. The fast component of 
PLDR may be due to constitutively synthesized DNA ligases, topoi- 
somerases, or polymerases, which act immediately to repair 
damaged, DNA. In contrast, the slow phase of PLDR in human 
cells may require the induction of specific genes and gene prod- 
uct’s involved in the repair of potentially lethal or carcinogenic DNA 
lesions. Induced gene products (i.e., proteins) specifically synthe- 
sized in response to physiological doses of ionizing radiation in 
radioresistant human melanoma (U1-Mel) cells, and in a variety of 
other human normal and cancer-prone cells, were identified using 
two-dimensional gel electrophoresis. We identified and partially 
characterized ten proteins synthesized by U1-Mel cells. The syn- 
thesis of eight of these proteins were specifically induced by 
ionizing radiation and two proteins were repressed Neither heat 
shock, UV-irradiation, nor bifunctional alkylating agent treatments 
resulted in the induction of these proteins. The expression of one 
protein, XIP269, correlated very well with PLDR capacity. 


34887 (ECN-RX-91-092) The effects of graded doses of 1 
MeV fission neutrons or X-rays on the murine hematopoietic 
stroma. Meijne, E.I.M. (Netherlands Energy Research Foundation 
(ECN), Petten (Netherlands)); Huiskamp, R.; Ploemacher, R.E.; 
Vos, O. Netherlands Energy Research Foundation (ECN), Petten 
(Netherlands). Oct 1991. 26p. Order Number DE93601597. 
Source: OSTI; NTIS; INIS. 

To be published in Radiation Research. 

The acute radiosensitivity in-vivo of the murine hematopoietic 
stroma for 1 MeV fission neutrons or 300 kVp X-rays was deter- 
mined. Two different assays were used: (1) and in vitro clonogenic 
assay for fibro-blast precursor cells (CFU-F) and (2) subcutaneous 
grafting of femora or spleens. The number of stem cells (CFU-S) 
or precursor cells (CFU-C), which repopulated the subcutaneous 
implants, was used to measure the ability of the stroma to support 
hemopoiesis. The CFU-F were the most radiosensitive and the sur- 
vival curves after neutron and X-irradiation were characterized by 
Do values of 0.75 and 2.45 Gy, respectively. For regeneration of 
CFU-S and CFU-C in sub-cutaneous implanted femora Dp values 
of 0.92 and 0.84 Gy after neutron and 2.78 and 2.61 Gy after X- 
irradiation were found. The regeneration of CFU-S and CFU-C in 
sub-cutaneous implanted spleens was highly radioresistant as evi- 
denced by Do values of 2.29 and 1.49 Gy for survival curves 
obtained after neutron irradiation, and Dp values of 6.34 and 4.85 
Gy after X-irradiation. The fission neutron RBE for all the cell popu- 
lations was close to 3 and varied from 2.77 to 3.28, indicating that 
stromal cells are relatively more sensitive to neutron irradiation 
than hemopoietic cells. (author). 38 refs.; 5 figs.; 2 tabs. 

34888 (ETDE-IT-92-72) In vivo control of tumor growth by 
lonidamine and radiations: Influence of timing and sequence 
of drug administration and irradiation treatment. Cividalli, A.; 
Gentile, F.P.; Alonzi, A.; Benassi, M.; Mauro, F.; Floridi, A. ENEA, 
Casaccia (Italy). Area Energia Ambiente e Salute. 1991. 21p. Order 
Number DE93712158. Source: OSTI; NTIS (US Sales Only); INIS. 

It has been weil established that Lonidamine (LND) affects tu- 
mour growth and enhances the effect of X-ray both in vitro and in 
vivo. In this paper, experiments in vivo with modalities, similar to 
those employed in the treatment of human cancers, are carried 
out. The experiments were undertaken to evaluate: the influence of 
the timing of administration on the antitumour effect of LND; to es- 
tablish how long the drug should be administered for the optimal 
effect; the best schedule of treatment when associated with radia- 
tions. The antitumor effectiveness of ,LND is strictly time-related, 





because when administered from the day of transplant a significant 
decrease in tumour takes occurs, whereas, if the treatment begins 
when the tumours become palpable (i.e. after about 2 weeks), 
there is only a growth delay that increases with drug concentration. 
Moreover, because of the peculiar mechanism of action, LND to 
exert the antineoplastic effect must be always present since if the 
treatment is interrupted the growth rate becomes similar to that of 
untreated tumours. Finally, the maximal response from the associa- 
tion of LND with X-ray is elicited when the drug is given after 
irradiation treatment. 


34889 (INIS-BR-2924, pp. 18) Inhibitory action of the bio 
fertilizer VAIRO, obtained from anaerobic fermentation of 
bovine manure, on germination of several plant 
pathogenic fungi. Castro, C.M. de (Universidade Federal Rural do 
Rio de Janeiro, RJ (Brazil). Dept. de Biologia Vegetal); Akiba, F.; 
Santos, A.C.V. dos. Empresa Brasileira de Pesquisa Agropecuaria, 
Jaguariuna, SP (Brazil). Centro Nacional de Pesquisa de Defesa 
da Agricultura. 1991. 3p. (in Portuguese). (CONF-9110405-: 4. 
Brazilian meeting on biological control of plant diseases, Campinas 
(Brazil), 8-10 Oct 1991). In Proceedings of the 4. Brazilian Meeting 
on Biological Control of Plant Diseases. | Order Number 
DE93000804. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. FUNGV/ultraviolet radiation; 
FERTILIZERS; FUNGI; GROWTH; INHIBITION 


34890 (INIS-JP—005, pp. 36-40) Food chain and radioactiv- 
ity: Migration of iodine-129 to rice plant. Ohmomo, Y. (institute 
for Environmental Sciences, Rokkasho, Aomori (Japan)); Mura- 
matsu, Y.; Uchida, S.; Sumiya, M. Japan Atomic Energy Research 
Inst., Tokyo (Japan). 1991. 462p. (CONF-910359-: 3. international 
symposium on advanced nuclear energy research: global, environ- 
ment and nuclear energy, Mito (Japan), 13-15 Mar 1991). In 
Proceedings of the third international symposium on advanced nu- 
clear energy research: Global environment and nuclear energy. 
Order Number DE92514989. Source: OSTI; NTIS; INIS. 

Laboratory experiments on the transfer factors of 12°! from envi- 
ronment to rice plant were carried out in the following two systems 
: (1) atmosphere-to-rice plant (deposition) and (2) soil-to-rice plant 
(root uptake). Mass normalized deposition velocity (Vd) and grain 
number normalized deposition velocity (Vs) of gaseous inorganic 
iodine (Iz) on unhulled rice were 0.1 cm®g-'s—' and 0.4 cm® (100 
grain)—'s~', respectively. The distribution ratios of the deposited 
iodine between unhulled rice and brown rice, and between brown 
rice and polished rice were about 100:4 and 100:40, respectively. 
The deposition velocities of organic iodine, which is in many cases 
dominant in the atmosphere, were also studied. Both Vp and V, of 
organic iodine were nearly one percent of those of inorganic one. 
Distribution pattern of organic iodine between unhulled rice and 
brown rice was much different from that of inorganic one. The soil- 
plant transfer factors for polished rice and for brown rice on a dry 
weight basis at the time of harvest were 0.002 and 0.006, respec- 
tively. It was observed that concentration of radioiodine in the soil 
solution increased with the plant growth, though the soil-water dis- 
tribution coefficient (Kd) of the soil used in the experiment was very 
high (more than 1000). This was attributed to the reduced 
condition in the soil caused by the effects of root and/or micro- 
organisms. It was observed that iodine was released into the air 
from rice plant as an organic form. (author). 


34891 (INIS-JP-005, pp. 96-99) Evaluation of effective dose 
equivalent from environmental gamma rays. Saito, K. (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Re- 
search Establishment); Tsutsumi, M.; Moriuchi, S.; Petoussi, N.; 
Zankl, M.; Veit, R.; Jacob, P.; Drexler, G. Japan Atomic Energy 
Research Inst., Tokyo (Japan). 1991. 462p. (CONF-910359-—: 3. in- 
ternational symposium on advanced nuclear energy research: 
global, environment and nuclear energy, Mito (Japan), 13-15 Mar 
1991). In Proceedings of the third international symposium on ad- 
vanced nuclear energy research: Global environment and nuclear 
energy. Order Number DE92514989. Source: OSTI; NTIS; INIS. 
Organ doses and effective dose equivalents for environmental 
gamma rays were calculated using human phantoms and Monte 
Carlo methods accounting rigorously the environmental gamma ray 
fields. It was suggested that body weight is the dominant factor to 
determine organ doses. The weight function expressing organ 
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doses was introduced. Using this function, the variation in organ 
doses due to several physical factors were investigated. A detector 
having gamma-ray response similar to that of human bodies has 
been developed using a Nal(TI) scintillator. (author). 


34892 (INIS-JP-005, pp. 100-103) Characteristics of radia- 
tlon dose rate distribution in living environment. Nagaoka, T. 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment); Saito, K.; Tsutsumi, M.; Sakamoto, R.; 
Moriuchi. Japan Atomic Energy Research Inst., Tokyo (Japan). 
1991. 462p. (CONF-910359-—: 3. international symposium on ad- 
vanced nuclear energy research: global, environment and nuclear 
energy, Mito (Japan), 13-15 Mar 1991). In Proceedings of the third 
international symposium on advanced nuclear energy research: 
Global environment and nuclear energy. Order Number 
DE92514989. Source: OSTI; NTIS; INIS. 

Natural radiation survey has been performed to characterize the 
gamma and cosmic ray dose rate distribution in living environment. 
Various places/environments which we encounter in our daily life 
were measured with high precision dose rate meter equipped with 
a pulse height spectrum-to-dose rate converter and a 7.6 cm diam- 
eter spherical Nal (TI) scintillation detector. Several aspects of 
dose rate distribution have been found through these data; typical 
and interesting examples are as follows. (1) Gamma ray dose 
rates were measured inside and outside wooden houses in snowy 
season and in snowless season to see the effect of snow cover to 
the diminution of terrestrial gamma ray dose rate. The snow cover 
turned to be less effective inside a house than outside for the 
diminution of gamma ray dose rate. (2) Gamma ray dose rates 
were measured in a 2-storied concrete residence during its 
construction. The dose rate increased with progressing the con- 
struction, which implies that the indoor gamma ray dose rate 
depends not only on the building material but also on the building 
structure, that is the solid angle to the natural gamma ray sources 
such as the floor, ceiling and walls. (3) Continuous measurement 
was performed while a person made a business trip to Tokyo. Both 
gamma and cosmic ray dose rate showed a marked variation from 
place to place, which was found to be caused by the change of 
environmental conditions such as the nature and geometrical ar- 
rangement of the surrounding materials. Based on these data it 
was known that the gamma ray dose rate generally shows upward 
tendency and the cosmic ray dose rate downward in artificial envi- 
ronment compared with natural environment. (author). 


34893 (INIS-mf-13325) Radiation environment in Bulgaria 
after the Chernobyl accident. Meditsinska Akademiya, Sofia (Bul- 
garia). Nauchen Inst. po Rentgenologiya i Radiobiologiya. 1990 
115p. (in Bulgarian). (CONF-8909484—: Scientific-practical confer- 
ence of the Institute for Nuclear Medicine, Radiobiology and 
Radiation Hygiene, Vidin (Bulgaria), 21-23 Sep 1989). Order Num- 
ber DE93601757. Source: OSTI; NTIS (US Sales Only); INIS. 

Collection of scientific papers. 

The collection contains the full texts of all scientific contributions 
read on the conference. All these reports have been inputted to 
INIS. The topics covered include radioactive contamination of the 
environment, food products, Bulgarian population, safety standards, 
health hazards, genetic radiation effects, risk estimation, the neces- 
sity of iodine prophilaxis and some problems of occupational 
exposure of the personnel of the Kozloduj NPP. 


34894 (INIS-mf-13325, pp. 86-90) Grounds of lodine pro- 
phylaxis for pregnants (experimental study). Nikolova, M. 
(Meditsinska Akademiya, Sofia (Bulgaria). Nauchen Inst. po 
Rentgenologiya i Radiobiologiya); Bajrakova, A.; Kiradzhieva, G.; 
Zakharieva, B. Meditsinska Akademiya, Sofia (Bulgaria). Nauchen 
Inst. po Rentgenologiya i Radiobiologiya. 1990. 115p. (in Bulgar- 
ian). (CONF-8909484—:  Scientific-practical conference of the 
Institute for Nuclear Medicine, Radiobiology and Radiation Hy- 
giene, Vidin (Bulgaria), 21-23 Sep 1989). In Radiation environment 
in Bulgaria after the Chemobyl accident. Order Number 
DE93601757. Source: OSTI; NTIS (US Sales Only); INIS. 

Collection of scientific papers. 

Pregnant rats with | and Ill phases of development of the 
hypophysis-hypotalamus-tyreoid system (first half of the pregnancy 
and beginning of the postnatal development) have been studied. 
The results of the dissection of the pregnant animals and the 
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changes in the body weight of the fetuses show the embryotoxic 
effect of KI, applied fivefold in doses blocking the thyroid of the 
mother. After treating with KI in the beginning of the lactation pe- 
riod (through the mother milk) a trend is observed for faster growth 
of experimental animals. The radioimmunological analysis of Ts, T4 
and TRH carried out after the ablactation, shows no deviation in 
comparison with the intact controls. The results are of significance 
for the iodine prophilaxis for risk groups of fetuses and newborns 
during radiation accidents. 4 tabs., 2 refs. 


34895 (INIS-mf-13325, pp. 93-97) Mammary gland cancer 
in a man after occupational irradiation. Bliznakov, V. (Meditsin- 
ska Akademiya, Sofia (Bulgaria). Nauchen Inst. po Rentgenologiya 
i Radiobiologiya); Mikhajlov, M.; Ivanova, P.; Nacheva, V.; 
Bakalova, M.; Nuryan, L.; Chukurianov, B. Meditsinska Akademiya, 
Sofia (Bulgaria). Nauchen Inst. po Rentgenologiya i Radiobiologiya. 
1990. 115p. (in Bulgarian). (CONF-8909484—: Scientific-practical 
conference of the Institute for Nuclear Medicine, Radiobiology and 
Radiation Hygiene, Vidin (Bulgaria), 21-23 Sep 1989). In Radiation 
environment in Bulgaria after the Chernobyl accident. Order Num- 
ber DE93601757. Source: OSTI; NTIS (US Sales Only); INIS. 

Collection of scientific papers. 

A case of occupational irradiation is presented - a surgeon ex- 
posed to X-ray irradiation since 1949. In 1955 as a result of 
over-irradiation he had developed radiation disease and local radia- 
tion burn of Ill degree. In 1971 he was treated for endovesical 
proliferation of benign tumor in the bladder. A wide spectrum of 
cardiovascular, respiratory and coeliac pathological states was di- 
agnosed. In 1985 due to malignant degeneration a sigmotomy and 
polypectomy, partial resection of the colon descending and resec- 
tion of the prostate and of a part of the bladder were performed. In 
1987 hypacusis due to otosclerosis and atherosclerosis cerebri, in 
1988 -leucokeratosis labii superioris, thyroid cancer, invasive ductal 
carcinoma without metastases in the regional limph nodes were di- 
agnosed. The dose received as a result of the chronic fractionated 
and acute external irradiation with X-ray in the breast area is eval- 
uated as 3.5 - 3.9 Gy. The case is considered as a late radiation 
effect due to occupational exposure. 5 refs. 


34896 (INIS-mf-13325, pp. 98-102) Study of nonspecific im- 
mune reactivity of personnel of uranium industry and Kozioduj 
NPP. Shtereva, V. (Meditsinska Akademiya, Sofia (Bulgaria). 
Nauchen Inst. po Rentgenologiya i Radiobiologiya); Kiradzhiev, G.; 
Bliznakov, V.; Ivanov, Z. Meditsinska Akademiya, Sofia (Bulgaria). 
Nauchen inst. po Rentgenologiya i Radiobiologiya. 1990. 115p. (in 
Bulgarian). (CONF-8909484—: Scientific-practical conference of the 
Institute for Nuclear Medicine, Radiobiology and Radiation Hy- 
giene, Vidin (Bulgaria), 21-23 Sep 1989). In Radiation environment 
in Bulgaria after the Chemobyl accident. Order Number 
DE93601757. Source: OSTI; NTIS (US Sales Only); INIS. 

Collection of scientific papers. 

The study includes 178 persons working in Kozloduj NPP (in the 
zone of strong regime) and 100 underground uranium miners di- 
vided into four groups according to the length of their service. The 
immune status is evaluated by the method of Smetana for determi- 
nation of nucleolar coefficient (NC) in lymphocytes of peripheral 
blood, distribution of the three morphological kinds of nucleoles 
and correlation of uninuclear and multinuclear lymphocytes. An in- 
crease of NC with the length of service is observed - gradual for 
the NPP personnel and unsteady for the uranium workers. The in- 
crease in the percentage of compact nucleoles is independent from 
the length of service of the NPP personnel. For uranium workers 
this index increases sharply even in the group of shortest length of 
service and keeps increasing with the service. The same depen- 
dence is established also for the multinucleolar lymphocytes. The 
results are interpreted as one-directed changes of the nonspecific 
cellular immune reactivity in a sense of suppression. In NPP per- 
sonnel after the initial decrease of the immune protection in the 
first years the changes retain without tendency for restoration of 
the same level. The state of depression of the cellular immune re- 
activity is stronger expressed in the uranium miners and extend 
with the increase of the length of service. 2 tabs., 10 refs. 


34897 = (INIS-mf-13325, pp. 48-55) lodine 131 content In thy- 
roid of Bulgarians after Chernobyl. Dose burden and radiation 
hazard. Khristova, M. (Meditsinska Akademiya, Sofia (Bulgaria). 


376 ERA Vol. 17, No. 12 


Nauchen Inst. po Rentgenologiya i Radiobiologiya); Vasilev, G.; 
Paskalev, Z.; Velikov, V.; Bajrakova, A.; Doncheva, B.; Benova, D.; 
Shtereva, V. Meditsinska Akademiya, Sofia (Bulgaria). Nauchen 
Inst. po Rentgenologiya i Radiobiologiya. 1990. 115p. (In Bulgar- 
ian). (CONF-8909484—:  Scientific-practical conference of the 
Institute for Nuclear Medicine, Radiobiology and Radiation Hy- 
giene, Vidin (Bulgaria), 21-23 Sep 1989). In Radiation environment 
in Bulgaria after the Chemobyl accident. Order Number 
DE93601757. Source: OSTI; NTIS (US Sales Only); INIS. 

Collection of scientific papers. 

The study covers above 5000 inhabitants of Sofia city, its sub- 
urbs and regions badly contaminated or connected with nuclear 
energy facilities. The measurement has been made by one-channel 
analyzer 20046 and scintillation counter VA-S-986 (minimal 
measured activi 50+27 Bq, counting efficiency 0.32 
pulses.min—'.Bq-", total error for individual thyroid 22%). The dy- 
namics of '°"|-content change in thyroid is studied for four age 
groups in the course of 35 days. The maximal 'S'l-content in all 
age groups is registered for the period 24 - 28 May. The average 
values for the persons from the most badly affected region are sig- 
nificantly higher than those for the persons from Sofia and its 
suburbs. The iodine prophylaxis (with 5% Ki, 100-200 mg/day for 
7-10 days), realized in a small group (about 100 persons) shows 
distinct safety effect with safety index values for different age 
groups from 64% to 84%. The average values of doses absorbed 
by thyroid indicate that the children below 6 years have received 
the highest dose burden (7.7+3.3 mGy), and the persons above 
30 - the lowest (2.4+1.7). The calculated total radiation cancer risk 
for the whole Bulgarian population is 13,22 new cases with lethal 
outcome and 264,1 cases with unlethal outcome, which corre- 
sponds to 2.6% above the value of spontaneous frequency of 
thyroid neoplasms registered in this country. 2 figs., 3 tabs. 


34898 (INIS-mf-13325, pp. 75-79) About the genetic risk of 
irradiation of the Bulgarian population after the Chernobyl ac- 
cident. Bajrakova, A. (Meditsinska Akademiya, Sofia (Bulgaria). 
Nauchen Inst. po Rentgenologiya i Radiobiologiya); Vyglenov, A. 
Meditsinska .Akademiya, Sofia (Bulgaria). Nauchen Inst. po 
Rentgenologiya i Radiobiologiya. 1990. 115p. (in Bulgarian). 
(CONF-8909484—: Scientific-practical conference of the Institute for 
Nuclear Medicine, Radiobiology and Radiation Hygiene, Vidin (Bul- 
garia), 21-23 Sep 1989). In Radiation environment in Bulgaria after 
the Chemoby/ accident. Order Number DE93601757. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Collection of scientific papers. 

Forecasts are given for the most unfavourable variant of popula- 
tion’s irradiation - irradiation of the whole population with maximal 
theoretically determined doses. It is calculated by the method of 
double dose that it could be expected, for instance, 1500 new 
carriers of autosome dominant and sex-dependent hereditary dis- 
eases; the expected effect is negligible, if the average values of 
irradiation of the Bulgarian reference man are taken into considera- 
tion. By means of the direct method the number of expected new 
carriers of dominant doses in first generation is found to be of the 
same order. This genetic risk is negligibly low in comparison with 
the genetic effect, which is currently burdening the human popula- 
tion. 2 tabs., 3 refs. 


34899 (INIS-mf-13325, pp. 41-47) Some considerations 
about dose burden of the Bulgarian population after internal 
and external irradiation for the period May 1986 - May 1987. 
Milosiavov, V. (Meditsinska Akademiya, Sofia (Bulgaria). Nauchen 
Inst. po Rentgenologiya i Radiobiologiya). Meditsinska Akademiya, 
Sofia (Bulgaria). Nauchen Inst. po Rentgenologiya i Radiobiologiya. 
1990. 115p. (In Bulgarian). (CONF-8909484—: Scientific-practical 
conference of the Institute for Nuclear Medicine, Radiobiology and 
Radiation Hygiene, Vidin (Bulgaria), 21-23 Sep 1989). In Radiation 
environment in Bulgaria after the Chernobyl accident. Order Num- 
ber DE93601757. Source: OSTI; NTIS (US Sales Only); INIS. 

Collection of scientific papers. 

The main antagonistic factors of contamination after Chernobyl 
are discussed: of transfer, of accumulation and of decay. The 
evolution of the total accumulated activity (TAA), reduced to a par- 
ticular date, e.g. to 11 May 1986, shows comparatively constant 
level with sensible pulsations, which have been followed up till the 





end of May 1986. The absolute values of TAA decrease according 
to a curve close to exponential. The trend to homogenization of 
contamination is detected, possibly based on entropy laws. Conse- 
quences of this homogenization are a total contamination and a 
strong decrease in extremes of radionuclide concentration accord- 
ing to laws close to exponential for every object observed. Two 
basic ways of impact and penetration into the human body are 
considered: (1) by external irradiation or intake through food; (2) 
by inhalation. They realise the dose burden in essentially different 
manner and for different periods: external irradiation (gamma back- 
ground) - about 0.5 months; iodine-internal irradiation (for thyroid) - 
about 1.5 months; cesium-internal irradiation - about 1 year. The 
protective measures are most effective in the first hours after the 
radiation accident and this determines the necessity of creation of 
a national system providing early announcement of radiation acci- 
dents and suggesting the required safety measures. 1 tab., 4 refs. 


34900 (INIS-mf-13325, pp. 10-14) An attempt for assess- 
ment of inhalatory intake of radionuclides in population of 
Sofia as a result of atmospheric transfer after Chernobyl. Zla- 
tanova, R. (Meditsinska Akademiya, Sofia (Bulgaria). Nauchen Inst. 
po Rentgenologiya i Radiobiologiya); Badulin, V.; Petkov, T.; 
Shopov, N. Meditsinska Akademiya, Sofia (Bulgaria). Nauchen Inst. 
po Rentgenologiya i Radiobiologiya. 1990. 115p. (in Bulgarian). 
(CONF-8909484—: Scientific-practical conference of the Institute for 
Nuclear Medicine, Radiobiology and Radiation Hygiene, Vidin (Bul- 
garia), 21-23 Sep 1989). In Radiation environment in Bulgaria after 
the Chernobyl accident. Order Number DE93601757. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Collection of scientific papers. 

The investigation is based on data for absolute value of the spe- 
cific volume activity of technogenic radionuclides in the surface air 
for the period of their distribution (30 April - 2 May 1986). The 
quantity of each radionuclide taken through the respiratory tract 
has been measured at presumably the most unfavorable condi- 
tions: equal indoor and outdoor contamination, radioactive aerosols 
with characteristics determining their maximal retention in the respi- 
ratory tract and average concentrations for every radionuclide 
equal to absolute ones in the course of a day. The integral inhaled 
activity runs up to 1.3 kBq for children up to 1 year (i group); 5.0 
kBq for for children up to 10 years (Il group) and 7.7 kBq for adults 
exercising easy manual labour (Ill group). The effective equivalent 
dose caused by internal irradiation through the respiratory tract is 
found to be 0.11, 0.10 amd 0.09 mSv respectively for the |, Il and 
Ill age groups. Those doses represent about 20% of the value reg- 
ulated for the whole population. 2 tabs., 5 refs. 


34901 (INIS-mf-13325, pp. 56-62) Irradiation of Bulgarian 
population as a result of contamination after May 1986. Evaiu- 
ations and forecasts. Vasilev, G. (Meditsinska Akademiya, Sofia 
(Bulgaria). Nauchen Inst. po Rentgenologiya i Radiobiologiya); 
Khristova, M.; Filev, G.; Stoilova, S.; Miloslavov, V.; Tsenova, T.; 
Doncheva, B. Meditsinska Akademiya, Sofia (Bulgaria). Nauchen 
Inst. po Rentgenologiya i Radiobiologiya. 1990. 115p. (In Bulgar- 
ian). (CONF-8909484—:  Scientific-practical conference of the 
Institute for Nuclear Medicine, Radiobiology and Radiation Hy- 
giene, Vidin (Bulgaria), 21-23 Sep 1989). In Radiation environment 
in Bulgaria after the Chernobyl accident. Order Number 
DE93601757. Source: OSTI; NTIS (US Sales Only); INIS. 

Collection of scientific papers 

The effective equivalent doses (EED) for the Bulgarian standard 
man are shown for the first year after the Chernobyl accident - 
1.03 mSv for children and 1.65 mSv for adults (1987), and accord- 
ingly 0.069 mSv and 0.58 mSv after the correction in 1989. About 
70% of irradiation has been received in the first days, weeks and 
months after the accident (external gamma irradiation and internal 
intake of iodine 131). The average annual EED for a Bulgarian 
standard man after the first year is 0.06 mSv/y. The expected total 
collective EED for the Bulgarian ao for the period of 50 
years is 35.10° man.Sv, and 15.10° man.Sv are realized during 
the first year after the accident. The cancer risk with lethal and un- 
lethal outcome - 441 and accordingly 816 new cases in the course 
of 50 years, and genetic risk - 79000 lost human-days yearly in the 
course of the next 100 years. In comparison with the irradiation 
from the global radioactive fallouts the accident irradiation of the 
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Bulgarian population is far too serious, without the irradiation from 
other sources of over-background irradiation, e.g., X-ray diagnosis. 
3 tabs., 4 refs. 


34902 (INIS-mf-13325, pp. 63-67) Development of "Tempo- 
rary standards for maximum permissible content of ™Cs and 
137Cs in food products intended for population feeding’ (April 
1987). Badulin, V. (Meditsinska Akademiya, Sofia (Bulgaria). 
Nauchen Inst. po Rentgenologiya i Radiobiologiya); Petkov, T.; 
Shopov, N.; Ziatanova, R. Meditsinska Akademiya, Sofia (Bul- 
garia). Nauchen Inst. po Rentgenologiya i Radiobiologiya. 1990. 
115p. (In Bulgarian). (CONF-8909484—: Scientific-practical confer- 
ence of the Institute for Nuclear Medicine, Radiobiology and 
Radiation Hygiene, Vidin (Bulgaria), 21-23 Sep 1989). In Radiation 
environment in Bulgaria after the Chemobyl accident. Order Num- 
ber DE93601757. Source: OSTI; NTIS (US Sales Only); INIS. 

Collection of scientific papers. 

After the Chernobyl accident a control over the radiation content 
in food products was established in Bulgaria. A mathematical 
model was developed for control level elaboration for the late 
phase of the accident when the main contamination factors were 
%4Cs and '57Cs. The effective equivalent dose (EED) absorbed by 
internal irradiation with contaminated food was determined. The 
individual body features, way of feeding and the extent of contami- 
nation of the food products are taken into consideration. The model 
is presented in a matrice form. The task of standartization consists 
in creating of such matrices of the control levels for radionuclide 
contents in different food products, in which the corresponding ele- 
ments of EED to be equal or smaller of the elements of the 
matrices for corresponding dose limits of EED. Simplifying assump- 
tions are made and some limiting conditions are determined 
calculation of the dose coefficient at 26 April 1987, dividing of the 
whole population into 9 groups according to the age and the inten- 
sity of the physical labour, splitting of the food products in 18 
classes, ration of feeding according to recomendation of the Min- 
istry of Health (1980), supplemented by extrapolation for the group 
under 1 year, dose limit for all groups 2 mCw/y etc. The approxi- 
mate solution is made by the help of software DOSA for 
multichannel analyzer IIV-90. The control levels determined in this 
way are given; they correspond to the annual dose from external 
irradiation when food products in the range of 1-4 mSw to 2.4 mSw 
have been consumed. 3 refs. 


34903 (INIS-mf—13325, pp. 68-74) Health impact of lonizing 
and nonionizing factors, acting solely and in combination, on 
the Bulgarian population - problems after the Chernobyl acci- 
dent. Paskalev, Z. (Meditsinska Akademiya, Sofia (Bulgaria). 
Nauchen Inst. po Rentgenologiya i Radiobiologiya). Meditsinska 
Akademiya, Sofia (Bulgaria). Nauchen Inst. po Rentgenologiya i 
Radiobiologiya. 1990. 115p. (in Bulgarian). (CONF-8909484—: 
Scientific-practical conference of the Institute for Nuclear Medicine, 
Radiobiology and Radiation Hygiene, Vidin (Bulgaria), 21-23 Sep 
1989). In Radiation environment in Bulgaria after the Chemobyl ac- 
cident. Order Number DE93601757. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Collection of scientific papers. 

The reliability of the correlation between the air contamination 
(with Mn, As, Siz, Pb, dust, SoH, hydrocyanic acid, hydrosulfuric 
acid, phenol) in some industrial regions of Bulgaria and the popula- 
tion morbidity according to nosologic units is determined. The risk 
of lethal cancer is determined and compared with the risk values of 
the radiation factor after Chernobyl alone. The study is based on 
data from observation of many years and analysis of the contami- 
nation degree of the evironmental objects with chemical 
substances. The analysis shows the impossibility to detect, register 


and investigate the morbidity cases caused by the radiation factor 
alone. 5 tabs., 1 fig. 


34904 = (INIS-mf-13325, pp. 103-108) Study of the excretion 
of catecholamines in the Kozloduj NPP personnel. Bliznakov, 
V. (Meditsinska Akademiya, Sofia (Bulgaria). Nauchen Inst. po 
Rentgenologiya i Radiobiologiya); Topalova, M. Meditsinska 
Akademiya, Sofia (Bulgaria). Nauchen Inst. po Rentgenologiya i 
Radiobiologiya. 1990. 115p. (in Bulgarian). (CONF-8909484—: 
Scientific-practical conference of the Institute for Nuclear Medicine, 
Radiobiology and Radiation Hygiene, Vidin (Bulgaria), 21-23 Sep 
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1989). In Radiation environment in Bulgaria after the Chernobyl ac- 
cident. Order Number DE93601757. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Collection of scientific papers. 

The changes in catecholamine excretion are determined in 
dynamics in 9 persons from the reactor hall, having received cu- 
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DOSES 


34919 (INIS-mf-13345, pp. 95) Indoor behaviour and char- 


acteristics of radon progeny. Porstendoerfer, J. (Goettingen Univ. 
(Germany). lsotopenlaboratorium fuer Biologische und Medizinische 
Forschung); Reineking, A. Commission of the European Communi- 


ties, Brussels (Belgium); USDOE Office of Energy Research, 
Washington, DC (United States). Office of Health and Environmen- 
tal Research; International Atomic Energy Agency, Vienna 
(Austria); Salzburg Univ. (Austria). Inst. fuer Aligemeine Biologie, 
Biochemie und Biophysik. 1991. 222p. (CONF-910905-: 5. interna- 
tional symposium on the natural radiation environment, Salzburg 
(Austria), 22-28 Sep 1991). In Fifth international symposium on the 
natural radiation environment (NRE - V). Book of abstracts. Order 
Number DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. HOUSES/radon 222; ADSORPTION; AEROSOLS; 
DAUGHTER PRODUCTS; DESORPTION; DISTRIBUTION; 
HOUSES; SIZE 


34920 (INIS-mf—13345, pp. 96) Measurements of radon 
progeny activity on typical indoor surfaces. Knutson, E.O. (U.S. 
Dept. of Energy Environmental Measurements Laboratory, NY 
(United States)); Gogolak, C.V.; Scofield, P.; Klemic, G. Commis- 
sion of the European Communities, Brussels (Belgium); USDOE 
Office of Energy Research, Washington, DC (United States). Office 
of Health and Environmental Research; International Atomic En- 
ergy Agency, Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer 
Aligemeine Biologie, Biochemie und Biophysik. 1991. 222p. 
(CONF-910905-—: 5. international symposium on the natural radia- 
tion environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
international symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. HOUSES/radon 222; DAUGHTER PRODUCTS; 
HOUSES; MEASURING METHODS; SURFACES 


34921 (INIS-mf-13345, pp. 97) Characterisation of airborne 
radon daughters in high level concentration houses. Rannou, 
A. (Laboratoire de Radioprotection dans les Mines, CEA/IPSN BP 
6 Fontenay aux Roses Cedex (France)); Robe, M.C.; Tymen, G. 
Commission of the European Communities, Brussels (Belgium); 
USDOE Office of Energy Research, Washington, DC (United 
States). Office of Health and Environmental Research; International 
Atomic Energy Agency, Vienna (Austria); Salzburg Univ. (Austria). 
Inst. fuer Allgemeine Biologie, Biochemie und Biophysik. 1991. 


ERA Vol. 17, No. 12 379 





56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5601 Radiation Effects 


222p. (CONF-910905—: 5. international symposium on the natural 
radiation environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
international symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. FRANCE/houses; ADSORPTION; AEROSOLS; 
DAUGHTER PRODUCTS; DISTRIBUTION; FRANCE; HOUSES; 
RADON 222; SIZE 


34922 (INIS-mf—-13345, pp. 98) Characterisation of indoor 
airborne radioactivity. Solomon, S.B. (Australian Radiation Lab., 
Melbourne (Australia)); Tianshan, R. Commission of the European 
Communities, Brussels (Belgium); USDOE Office of Energy Re- 
search, Washington, DC (United States). Office of Health and 
Environmental Research; International Atomic Energy Agency, 
Vienna (Austria); Salzburg Univ. (Austria). inst. fuer Allgemeine Bi- 
ologie, Biochemie und Biophysik. 1991. 222p. (CONF-910905-: 5. 
international symposium on the natural radiation environment, 
Salzburg (Austria), 22-28 Sep 1991). In Fifth international sympo- 
sium on the natural radiation environment (NRE - V). Book of 
abstracts. Order Number DE93601410. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. HOUSES/radon 222; AEROSOLS; ALPHA PARTI- 
CLES; DAUGHTER PRODUCTS; DISTRIBUTION; HOUSES; 
HUMAN POPULATIONS; RADIATION DOSES; SIZE 


34823 (INIS-mf-13345, pp. 99) Measurement of activity- 
weighted size distributions of radon products in 
normally occupied homes. Hopke, P.K. (Clarkson Coll. of Tech., 
Potsdam, NY (United States). Dept. of Chemistry); Wasiolek, P.; 
Montassier, N.; Cavallo, A.; Gadsby, K.; Socolow, R. Commission 
of the European Communities, Brussels (Belgium); USDOE Office 
of Energy Research, Washington, DC (United States). Office of 
Health and Environmental Research; International Atomic Energy 
Agency, Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Alige- 
meine Biologie, Biochemie und Biophysik. 1991. 222p. 
(CONF-910905—: 5. international symposium on the natural radia- 
tion environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
international symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number. DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. HOUSES/radon 222; AEROSOLS; DAUGHTER 
PRODUCTS; DISTRIBUTION; HOUSES; HUMAN POPULATIONS; 
POLONIUM 218; RADIATION DOSES; SIZE; TOBACCO SMOKES 


34924 (INIS-mf-13345, pp. 36) Public radiation exposure 
due to radon transport from a uranium mine. Akber, R.A. (Of- 
fice of the Supervising Scientist for the Alligator Rivers Region, 
Sydney (Australia)); Johnston, A.; Pfitzner, J. Commission of the 
European Communities, Brussels (Belgium); USDOE Office of En- 
ergy Research, Washington, DC (United States). Office of Health 
and Environmental Research; International Atomic Energy Agency, 
Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Allgemeine Bi- 
ologie, Biochemie und Biophysik. 1991. 222p. (CONF-910905—: 5. 
international symposium on the natural radiation environment, 
Salzburg (Austria), 22-28 Sep 1991). In Fifth international sympo- 
sium on the natural radiation environment (NRE - V). Book of 
abstracts. Order Number DE93601410. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. HUMAN POPULATIONS/radiation doses; URA- 
NIUM MINES/radiation hazards; AUSTRALIA; TRANSPORT; 
RADON; PUBLIC HEALTH; RADIOACTIVE EFFLUENTS 


34925 (INIS-mf-13345, pp. 188) A dose rate model predict- 
Ing radon-induced lung cancer risk In rats. Hofmann, W. 
(Salzburg Univ. (Austria). Inst. fuer Allgemeine Biologie, Biochemie 
und Biophysik); Lettner, H.; Crawford-Brown, D.J. Commission of 
the European Communities, Brussels (Belgium); USDOE Office of 
Energy Research, Washington, DC (United States). Office of 
Health and Environmental Research; International Atomic Energy 
Agency, Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Alige- 
meine Biologie, Biochemie und Biophysik. 1991. 222p. 
(CONF-910905—: 5. international symposium on the natural radia- 
tion environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
international symposium on the natural radiation environment (NRE 


380 ERA Vol. 17, No. 12 


- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. LUNGS/carcinomas; RATS/radon 222; CAR- 
CINOGENESIS; DAUGHTER PRODUCTS; DOSE RATES; 
INHALATION; LUNGS; CARCINOMAS; MATHEMATICAL MOD- 
ELS; RADIATION DOSES; RATS 


34926 (INIS-mf-13345, pp. 186) Low-level dose induced 
chromosome aberrations in human blood lymphocytes. Pohi- 
Rueling, J. (Salzburg Univ. (Austria). Inst. fuer Allgemeine Biologie, 
Biochemie und Biophysik). Commission of the European Communi- 
ties, Brussels (Belgium); USDOE Office of Energy Research, 
Washington, DC (United States). Office of Health and Environmen- 
tal Research; International Atomic Energy Agency, Vienna 
(Austria); Salzburg Univ. (Austria). Inst. fuer Allgemeine Biologie, 
Biochemie und Biophysik. 1991. 222p. (CONF-910905-: 5. interna- 
tional symposium on the natural radiation environment, Salzburg 
(Austria), 22-28 Sep 1991). In Fifth international symposium on the 
natural radiation environment (NRE - V). Book of abstracts. Order 
Number DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. MAN/lymphocytes; CHROMOSOMAL ABERRA- 
TIONS; DOSE-RESPONSE RELATIONSHIPS; LOW DOSE 
IRRADIATION; MAN; LYMPHOCYTES 


34927 (INIS-mf—13345, pp. 189) Environmental radon and 
cancer risk. Haque, A.K.M. (South Bank Polytechnic, London 
(UK)); Kirk, A. Commission of the European Communities, Brussels 
(Belgium); USDOE Office of Energy Research, Washington, DC 
(United States). Office of Health and Environmental Research; In- 
ternational Atomic Energy Agency, Vienna (Austria); Salzburg Univ. 
(Austria). Inst. fuer Aligemeine Biologie, Biochemie und Biophysik. 
1991. 222p. (CONF-910905-—: 5. international symposium on the 
natural radiation environment, Salzburg (Austria), 22-28 Sep 1991). 
In Fifth international symposium on the natural radiation environ- 
ment (NRE - V). Book of abstracts. Order Number DE93601410. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. HOUSES/radon 222; HOUSES; HUMAN POPU- 
LATIONS; LEUKEMIA; RISK ASSESSMENT 


34928 (INIS-mf—13345, pp. 190) The German radon project- 
feasibility of methods and first results. Goetze, H.J. (Wuppertal 
Univ. (Gesamthochschule) (Germany)); Kreienbrock, L.; Wichmann, 
H.E.; Gerken, M.; Heinrich, J.; Kreuzer, M. Commission of the Eu- 
ropean Communities, Brussels (Belgium); USDOE Office of Energy 
Research, Washington, DC (United States). Office of Health and 
Environmental Research; International Atomic Energy Agency, 
Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Allgemeine Bi- 
ologie, Biochemie und Biophysik. 1991. 222p. (CONF-910905-—: 5. 
international symposium on the natural radiation environment, 
Salzburg (Austria), 22-28 Sep 1991). In Fifth international sympo- 
sium on the natural radiation environment (NRE - V). Book of 
abstracts. Order Number DE93601410. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. HOUSES/radon 222; LUNGS/carcinomas; 
HOUSES; LUNGS; CARCINOMAS; OCCUPATIONAL EXPOSURE; 
RISK ASSESSMENT; TOBACCO SMOKES 


34929 (INIS-mf-13345, pp. 191) Radon and lung cancer: 
protocol and procedures of ‘the multi-center studies in the 
Ardennes-Eifel region, Brittany and the Massif Central region. 
Poffijn, A. (RUGent (Belgium)); Tirmarche, M.; Kreienbrock, L.; 
Kayser, P.; Darby, S. Commission of the European Communities, 
Brussels (Belgium); USDOE Office of Energy Research, Washing- 
ton, DC (United States). Office of Health and Environmental 
Research; International Atomic Energy Agency, Vienna (Austria); 
Salzburg Univ. (Austria). Inst. fuer Allgemeine Biologie, Biochemie 
und Biophysik. 1991. 222p. (CONF-910905-—: 5. international sym- 
posium on the natural radiation environment, Salzburg (Austria), 
22-28 Sep 1991). In Fifth international symposium on the natural 
radiation environment (NRE - V). Book of abstracts. Order Num- 
ber DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. LUNGS/carcinomas; EPIDEMIOLOGY; LUNGS; 
CARCINOMAS; RADON 222; RISK ASSESSMENT; TOBACCO 
SMOKES 





34930 (INIS-mf-13345, pp. 192) An analysis of childhood 
leukaemia and natural radiation in Britain. Muirhead, C.R. (Na- 
tional Radiological Protection Board, Chilton (United Kingdom)); 
Butland, B.K.; Green, B.M.R.; Draper, G.J. Commission of the Eu- 
ropean Communities, Brussels (Belgium); USDOE Office of Energy 
Research, Washington, DC (United States). Office of Health and 
Environmental Research; International Atomic Energy Agency, 
Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Allgemeine Bi- 
ologie, Biochemie und Biophysik. 1991. 222p. (CONF-910905—: 5. 
international symposium on the natural radiation environment, 
Salzburg (Austria), 22-28 Sep 1991). In Fifth international sympo- 
sium on the natural radiation environment (NRE - V). Book of 
abstracts. Order Number DE93601410. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. CHILDREN/eukemia; CHILDREN/lymphomas; 
CHILDREN; LEUKEMIA; LYMPHOMAS; EPIDEMIOLOGY; NATU- 
RAL RADIOACTIVITY; RADON 222; UNITED KINGDOM 


34931 (INIS-mf-13345, pp. 193) A new NAS-NRC report: 
com radon dosimetry in mines and homes. Eliett, W.H. 
(Board on Radiation Effects Research, National Academy of 
Sciences-National Research Council, Washington D.C. (United 
States)); Cooper, R.D.; Samet, J.M. Commission of the European 
Communities, Brussels (Belgium); USDOE Office of Energy Re- 
search, Washington, DC (United States). Office of Health and 
Environmental Research; International Atomic Energy Agency, 
Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Aligemeine Bi- 
ologie, Biochemie und Biophysik. 1991. 222p. (CONF-910905—: 5. 
international symposium on the natural radiation environment, 
Salzburg (Austria), 22-28 Sep 1991). In Fifth international sympo- 
sium on the natural radiation environment (NRE - V). Book of 
abstracts. Order Number DE93601410. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. HOUSES/radiation hazards; MINES/radiation haz- 
ards; RADON 222/dosimetry,; AEROSOLS; CARCINOMAS; 


COMPARATIVE EVALUATIONS; DISTRIBUTION; HOUSES; HU- 
MAN POPULATIONS; LUNGS; MINES; RADIATION DOSES; 


DOSIMETRY; RISK ASSESSMENT; SIZE; TOBACCO SMOKES; 
INDOOR AIR POLLUTION 


34932 (INIS-mf-13345, pp. 197) Biological effect of expo- 
sure to chemical! and radiotoxic pollutants in the process of 
nitrate fertilizer production. Sentija, K. (institut za Medicinska, 
Zagreb (Yugoslavia)); Horvat, D.; Bauman, A. Commission of the 
European Communities, Brussels (Belgium); USDOE Office of En- 
ergy Research, Washington, DC (United States). Office of Health 
and Environmental Research; International Atomic Energy Agency, 
Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Allgemeine Bi- 
ologie, Biochemie und Biophysik. 1991. 222p. (CONF-910905—: 5. 
international symposium on the natural radiation environment, 
Salzburg (Austria), 22-28 Sep 1991). In Fifth international sympo- 
sium on the natural radiation environment (NRE - V). Book of 
abstracts. Order Number DE93601410. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. FERTILIZERS/production; CHROMOSOMAL 
ABERRATIONS; FERTILIZERS; PRODUCTION; LEAD 210; 
LYMPHOCYTES; NITRATES; OCCUPATIONAL EXPOSURE; PER- 
SONNEL; POLLUTANTS; RADIOACTIVE WASTES; URINE 


34933 (INIS-mf-13345, pp. 198) Personal and collective 
risk due to natural and artificial environmental radioactivity in 
Greece. Kritidis, P. (Inst. of Nuclear Technology and Radiation Pro- 
tection, NCSR ‘Demokritos’, Athens (Greece)); Kollas, J.G. 
Commission of the European Communities, Brussels (Belgium); 
USDOE Office of Energy Research, Washington, DC (United 
States). Office of Health and Environmental Research; International 
Atomic Energy Agency, Vienna (Austria); Salzburg Univ. (Austria). 
Inst. fuer Allgemeine Biologie, Biochemie und Biophysik. 1991. 
222p. (CONF-910905—: 5. international symposium on the natural 
radiation environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
international symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. NATURAL RADIOACTIVITY/risk assessment; 
REACTOR ACCIDENTS/risk assessment; BALNEOLOGY; 


56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5601 Radiation Effects 


CHERNOBYLSK-4 REACTOR; COMPARATIVE EVALUATIONS; 
RADON 222 


34934 (INIS-mf-13345, pp. 187) Experimental, statistical 
and biological models of radon carcinogenesis. Cross, F.T. 
(Pacific Northwest Lab., Richland, Washington (United States)). 
Commission of the European Communities, Brussels (Belgium); 
USDOE Office of Energy Research, Washington, DC (United 
States). Office of Health and Environmental Research; international 
Atomic Energy Agency, Vienna (Austria); Salzburg Univ. (Austria). 
Inst. fuer Allgemeine Bi Biochemie und Biophysik. 1991. 
222p. (CONF-910905-—: 5. international symposium on the natural 
radiation environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
intemational symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. ANIMALS/carci nesis; MAN/ nesis; 
ANIMALS; CARCINOGENESIS; COMPARATIVE EVALUATIONS; 
DUSTS; MAN; RADON 222; STATISTICAL MODELS; TOBACCO 
SMOKES 


34935 (INIS-mf-13345, pp. 195) The penetration of ultrafine 
218Po thr 


‘ough human nasal and oral cast replicate models. 
Hopke, P.K. (Dept. of Chemistry, Clarkson University, Potsdam, 
NY (United States)); Montassier, N.; Karpen-Hayes, K.; Swift, D.L. 
Commission of the European Communities, Brussels (Belgium); 
USDOE Office of Energy Research, Washington, DC (United 
States). Office of Health and Environmental Research; International 
Atomic Energy Agency, Vienna (Austria); Salzburg Univ. (Austria). 
Inst. fuer Al Biochemie und Biophysik. 1991. 
222p. (CONF-910905-—: 5. international symposium on the natural 
radiation environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
intemational symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. NOSE/polonium 218; ORAL CAVITY/polonium 
218; DOSIMETRY; MAN; NOSE; RADIONUCLIDE KINETICS; 
RADON 222; SIMULATION 


34936 (INIS-mf-13345, pp. 196) Measurements of simulated 
lung deposition of radon daughters. Jonassen, N. (Technical 
Univ. of Denmark, Lyngby (Denmark). Lab. of Applied Physics 3); 
Jensen, B. Commission of the European Communities, Brussels 
(Belgium); USDOE Office of Energy Research, Washington, DC 
(United States). Office of Health and Environmental Research; In- 
ternational Atomic Energy Agency, Vienna (Austria); Salzburg Univ. 
(Austria). Inst. fuer Allgemeine Biologie, Biochemie und Biophysik. 
1991. 222p. (CONF-910905—: 5. international s jum on the 
natural radiation environment, Salzburg (Austria), 22-28 Sep 1991). 
In Fifth international symposium on the natural radiation environ- 
ment (NRE - V). Book of abstracts. Order Number DE93601410. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. LUNGS/radon 222; AEROSOLS; BREATH; 
DAUGHTER PRODUCTS; DEPOSITION; LUNGS; MAN; SIMULA- 
TION 


34937 (INIS-mf-13345, pp. 199) Local Auger electron 
dosimetry of K-40. Paschoa, A.S. (Comissao Nacional de Energia 
Nuclear, Rio de Janeiro (Brazil)); Nogueira, C.A.; Lourenco, M.C.; 
Malamut, C.; Wrenn, M.E. Commission of the European Communi- 
ties, Brussels (Belgium); USDOE Office of Energy Research, 
Washington, DC (United States). Office of Health and Environmen- 
tal Research; International Atomic Energy Agency, Vienna 
(Austria); Salzburg Univ. (Austria). Inst. fuer Allgemeine Biologie, 
Biochemie und Biophysik. 1991. 222p. (CONF-910905-—: 5. interna- 
tional symposium on the natural radiation environment, Salzburg 
(Austria), 22-28 Sep 1991). In Fifth international symposium on the 
natural radiation environment (NRE - V). Book of abstracts. Order 
Number DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. MAN/cesium 137; MAN/ jum 40; AUGER 
EFFECT; DOSIMETRY; ELECTRONS; LOCAL RADIATION EF- 
FECTS; MAN 


34938 —_(INIS-mf~13345, pp. 174) Use of a finite difference 


code for the prediction of the ability of subficor ventilation 
strategies to reduce indoor radon concentrations. Cohilis, P. 


ERA Vol. 17, No. 12 381 





56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5601 Radiation Effects 


(Belgian Building Research Inst., Brussels (Belgium)); Wouters, P.; 
L’Heureux, D. Commission of the European Communities, Brussels 
(Belgium); USDOE Office of Energy Research, Washington, DC 
(United States). Office of Health and Environmental Research; In- 
ternational Atomic Energy Agency, Vienna (Austria); Salzburg Univ. 
(Austria). Inst. fuer Allgemeine Biologie, Biochemie und Biophysik. 
1991. 222p. (CONF-910905—: 5. international symposium on the 
natural radiation environment, Salzburg (Austria), 22-28 Sep 1991). 
In Fifth intemational symposium on the natural radiation environ- 
ment (NRE - V). Book of abstracts. Order Number DE93601410. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. HOUSES/radon 222; COMPUTER CODES; 
HOUSES; MITIGATION; RADIATION DOSES; VENTILATION 


34939 (INIS-mf-13345, pp. 104) Measurements of thoron 
and thoron progeny indoors In Sweden. Mjoenes, L. (Swedish 
Radiation Protection Institute, Stockholm (Sweden)); Falk, R.; Mel- 
lander, H.; Nyblom, L. Commission of the European Communities, 
Brussels (Belgium); USDOE Office of Energy Research, Washing- 
ton, DC (United States). Office of Health and Environmental 
Research; International Atomic Energy Agency, Vienna (Austria); 
Salzburg Univ. (Austria). Inst. fuer Allgemeine Biologie, Biochemie 
und Biophysik. 1991. 222p. (CONF-910905-: 5. international sym- 
posium on the natural radiation environment, Salzburg (Austria), 
22-28 Sep 1991). In Fifth international symposium on the natural 
radiation environment (NRE - V). Book of abstracts. Order Num- 
ber DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. BUILDINGS/radon 220; BUILDINGS; DAUGHTER 
PRODUCTS 


34940 (INIS-mf—13345, pp. 107) Thoron decay product con- 
centrations in UK homes. Cliff, K.D. (National Radiological 
Protection Board, Chilton (United Kingdom)); Green, B.M.R.; Miles, 
J.C.H.; Mawle, A. Commission of the European Communities, 
Brussels (Belgium); USDOE Office of Energy Research, Washing- 
ton, DC (United States). Office of Health and Environmental 
Research; International Atomic Energy Agency, Vienna (Austria); 
Salzburg Univ. (Austria). Inst. fuer Allgemeine Biologie, Biochemie 


und Biophysik. 1991. 222p. (CONF-910905-—: 5. international sym- 
posium on the natural radiation environment, Salzburg (Austria), 
22-28 Sep 1991). In Fifth international symposium on the natural 
radiation environment (NRE - V). Book of abstracts. Order Num- 
ber DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. HOUSES/radon 220; DAUGHTER PRODUCTS; 
HOUSES; UNITED KINGDOM 


34941 (INIS-mf-13345, pp. 110) Radon dynamics in 
Swedish dwellings. Hubbard, L.M. (Swedish Radiation Protection 
Inst., Stockholm (Sweden)); Hagberg, N.; Enflo, A. Commission of 
the European Communities, Brussels (Belgium); USDOE Office of 
Energy Research, Washington, DC (United States). Office of 
Health and Environmental Research; International Atomic Energy 
Agency, Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Alige- 
meine Biologie, Biochemie und Biophysik. 1991. 222p. 
(CONF-910905—: 5. international symposium on the natural radia- 
tion environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
international symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. HOUSES/radon 222; HOUSES; MATHEMATICAL 
MODELS; RADIONUCLIDE MIGRATION; SEASONAL VARIA- 
TIONS; SOILS; SWEDEN; TIME DEPENDENCE 


34942 (INIS-mf-13345, pp. 112) Radon-activity due to 
books In university library. Singh, L. (Dept. of Physics, Guru 
Nanak Dev Univ., Amritsar (India)); Singh, J.; Singh, S.; Virk, H.S. 
Commission of the European Communities, Brussels (Belgium); 
USDOE Office of Energy Research, Washington, DC (United 
States). Office of Health and Environmental Research; International 
Atomic Energy Agency, Vienna (Austria); Salzburg Univ. (Austria). 
Inst. fuer Allgemeine Biologie, Biochemie und Biophysik. 1991. 
222p. (CONF-910905—: 5. international symposium on the natural 
radiation environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
international symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 


382 ERA Vol. 17, No. 12 


Abstract only. BUILDINGS/radon 222; PAPER/radon 222; 
BUILDINGS; PAPER 


34943 (INIS-mf-13345, pp. 114) Investigation of sources 
and radon entry in houses for a radon diagnostic. Rannou, A. 
(Laboratoire de Radioprotection dans les Mines, CEA/IPSN BP 6 
Fontenay aux Roses Cedex (France)); Robe, M.C.; Tymen, G. 
Commission of the European Communities, Brussels (Belgium); 
USDOE Office of Energy Research, Washington, DC (United 
States). Office of Health and Environmental Research; International 
Atomic Energy Agency, Vienna (Austria); Salzburg Univ. (Austria). 
Inst. fuer Aligemeine Biologie, Biochemie und Biophysik. 1991. 
222p. (CONF-910905-—: 5. international symposium on the natural 
radiation environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
international symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. HOUSES/radon 220; HOUSES; RADIONUCLIDE 
MIGRATION 


34944 (INIS-mf-13345, pp. 119) Radon entry from soll into 
a simple test structure. Andersen, C.E. (Risoe National Lab., 
Roskilde (Denmark)); Sogaard-Hansen, J.; Majborn, B. Commis- 
sion of the European Communities, Brussels (Belgium); USDOE 
Office of Energy Research, Washington, DC (United States). Office 
of Health and Environmental Research; International Atomic En- 
ergy Agency, Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer 
Aligemeine Biologie, Biochemie und Biophysik. 1991. 222p. 
(CONF-910905—: 5. international symposium on the natural radia- 
tion environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
international symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. HOUSES/radon 222; HOUSES; RADIONUCLIDE 
MIGRATION 


34945 (INIS-mf-13345, pp. 120) Comprehensive considere- 
tion on simultaneous measurements of hourly concentrations 
of Rn-222, Its progeny and others, Indoors as well as out- 
doors. Siro Abe (National Inst. of Radiological Sciences (Japan)); 
Michiko Abe; Kazunobu Fujitaka; Hiroshi Kojima. Commission of 
the European Communities, Brussels (Belgium); USDOE Office of 
Energy Research, Washington, DC (United States). Office of 
Health and Environmental Research; International Atomic Energy 
Agency, Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Allge- 
meine Biologie, Biochemie und Biophysik. 1991. 222p. 
(CONF-910905-—: 5. international symposium on the natural radia- 
tion environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
international symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. EARTH ATMOSPHERE/radon 222; HOUSES/ 
radon 222; AEROSOLS; DAUGHTER PRODUCTS; HOUSES; ME- 
TEOROLOGY; SEASONAL VARIATIONS; TIME DEPENDENCE 


34946 (INIS-mf-13345, pp. 124) Modeling radon entry into 
basement houses with non-native fill and aggregate layers. 
Mosley, R.B. (U.S. Environmental Protection Agency, Air and En- 
ergy Engineering Laboratory, Research Triangle Park, North 
Carolina (United States)). Commission of the European Communi- 
ties, Brussels (Belgium); USDOE Office of Energy Research, 
Washington, DC (United States). Office of Health and Environmen- 
tal Research; International Atomic Energy Agency, Vienna 
(Austria); Salzburg Univ. (Austria). Inst. fuer Allgemeine Biologie, 
Biochemie und Biophysik. 1991. 222p. (CONF-910905-—: 5. interna- 
tional symposium on the natural radiation environment, Salzburg 
(Austria), 22-28 Sep 1991). In Fifth international symposium on the 
natural radiation environment (NRE - V). Book of abstracts. Order 
Number DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. HOUSES/radon 222; ANALYTICAL SOLUTION; 
HOUSES; LAYERS; MATHEMATICAL MODELS; RADIONUCLIDE 
MIGRATION; SOILS; VENTILATION 


34947 (INIS-mf-13345, pp. 125) Contribution of radon flows 
and radon sources to the radon concentration in a dwelling. 
Stoop, P. (Rijksuniversiteit Groningen (Netherlands). Kernfysisch 





Versneller Inst.); Meijer, R.J.; Put, L.W. Commission of the Euro- 
pean Communities, Brussels (Belgium); USDOE Office of Energy 
Research, Washington, DC (United States). Office of Health and 
Environmental Research; International Atomic Energy Agency, 
Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Allgemeine Bi- 
ologie, Biochemie und Biophysik. 1991. 222p. (CONF-910905-: 5. 
international sy jum on the natural radiation environment, 
Salzburg (Austria), 22-28 Sep 1991). In Fifth international sympo- 
sium on the natural radiation environment (NRE - V). Book of 
abstracts. Order Number DE93601410. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. HOUSES/radon 222; AIR FLOW; HOUSES; 
PRESSURE GRADIENTS 


34948 (INIS-mf-13345, pp. 126) An experimental and theo- 
retical examination of radon transport and entry at two small 
basement structures. Sextro, R.G. (Lawrence Berkeley Lab., CA 
(United States)); Fisk, W.J.; Wollenberg, H.A. Commission of the 
European Communities, Brussels (Belgium); USDOE Office of En- 
ergy Research, Washington, DC (United States). Office of Health 
and Environmental Research; International Atomic Energy Agency, 
Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Allgemeine Bi- 
ologie, Biochemie und Biophysik. 1991. 222p. (CONF-910905-: 5. 
international symposium on the natural radiation environment, 
Salzburg (Austria), 22-28 Sep 1991). In Fifth international sympo- 
sium on the natural radiation environment (NRE - V). Book of 
abstracts. Order Number DE93601410. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. HOUSES/radon 222; CONVECTION; HOUSES; 
MATHEMATICAL MODELS; MEASURING METHODS; SOILS 


34949 (INIS-mf-13345, pp. 127) Seasonal variations of 
radon concentrations in single-family houses with different 
substructures. Majborn, B. (Risoe National Lab., Roskikde (Den- 
mark)). Commission of the European Communities, Brussels 
(Belgium); USDOE Office of Energy Research, Washington, DC 
(United States). Office of Health and Environmental Research; In- 
ternational Atomic Energy Agency, Vienna (Austria); Salzburg Univ. 
(Austria). Inst. fuer Allgemeine Biologie, Biochemie und Biophysik. 
1991. 222p. (CONF-910905—: 5. international symposium on the 
natural radiation environment, Salzburg (Austria), 22-28 Sep 1991). 
In Fifth international symposium on the natural radiation environ- 
ment (NRE - V). Book of abstracts. Order Number DE93601410. 
Source: OSTI; NTIS (US Sales Only); INIS. 

a only. HOUSES/radon 222; HOUSES; SEASONAL VARI- 
ATIONS 


34950 
radon exhalation and the relation between free 
and bound exhalation rate. Aldenkamp, F.J. (Rijksuniversiteit 
Groningen (Netherlands). Kernfysisch Versneller Inst.); Meijer, R.J. 
de; Put, L.W.; Stoop, P. Commission of the European Communi- 
ties, Brussels (Belgium); USDOE Office of Energy Research, 
Washington, DC (United States). Office of Health and Environmen- 
tal Research; International Atomic Energy Agency, Vienna 
(Austria); Salzburg Univ. (Austria). Inst. fuer Allgemeine Biologie, 
Biochemie und Biophysik. 1991. 222p. (CONF-910905-—: 5. interna- 
tional s jum on the natural radiation environment, Salzburg 
(Austria), 22-28 Sep 1991). In Fifth international symposium on the 
natural radiation environment (NRE - V). Book of abstracts. Order 
Number DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. BUILDING MATERIALS/radon 222; MEASURING 
METHODS 


34951 (INIS-mf-13345, pp. 129) French contribution to the 
radon 222 assessment in the environment. Robe, M.C. (Labora- 
toire de Radioprotection dans les Mines, CEA/IPSN BP 6 Fontenay 
aux Roses cedex France (France)); Rannou, A. Commission of the 
European Communities, Brussels (Belgium); USDOE Office of En- 
ergy Research, Washington, DC (United States). Office of Health 
and Environmental Research; International Atomic Energy Agency, 
Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Aligemeine Bi- 
ologie, Biochemie und Biophysik. 1991. 222p. (CONF-910905-: 5. 
international symposium on the natural radiation environment, 
Salzburg (Austria), 22-28 Sep 1991). In Fifth international sympo- 
sium on the natural radiation environment (NRE - V). Book of 


(INIS-mf-13345, pp. 128) An assessment of in-situ 
measurements, 


56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5601 Radiation Effects 


abstracts. Order Number DE93601410. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. ENVIRONMENT/radon 222; 
MOSPHERE; ENVIRONMENT; FRANCE; 
VARIATIONS; HOUSES 


EARTH AT- 
GEOGRAPHICAL 


34952 (INIS-mf-—13345, pp. 131) National residential radon 
survey. Marcinowski, F. (Environmental Protection Agency, Wash- 
ington, DC (United States). Office of Radiation Programs). 
Commission of the European Communities, Brussels (Belgium); 
USDOE Office of Energy Research, Washington, DC (United 
States). Office of Health and Environmental Research; International 
Atomic Energy Agency, Vienna (Austria); Salzburg Univ. (Austria). 
Inst. fuer Allgemeine Biologie, Biochemie und Biophysik. 1991. 
222p. (CONF-910905—: 5. international symposium on the natural 
radiation environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
intemational symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 
Abstract only. BUILDINGS/radon 222; BUILDINGS; USA 


34953 (INIS-mf-13345, pp. 132) Characterization of high 
risk houses in Japan due to the enhanced level of indoor 
radon and thoron concentration. Masahiro Doi (National Inst. of 
Radiological Sciences, Safety Analysis Unit (Japan)); Sadayoshi 
Kobayashi; Kenzo Fujimoto. Commission of the European Commu- 
nities, Brussels (Belgium); USDOE Office of Energy Research, 
Washington, DC (United States). Office of Health and Environmen- 
tal Research; International Atomic Energy Agency, Vienna 
(Austria); Salzburg Univ. (Austria). Inst. fuer Aligemeine Biologie, 
Biochemie und Biophysik. 1991. 222p. (CONF-910905-: 5. interna- 
tional symposium on the natural radiation environment, Salzburg 
(Austria), 22-28 Sep 1991). In Fifth international symposium on the 
natural radiation environmen (NRE - V). Book of abstracts. Order 
Number DES3601410. Source: OSTI; NTIS (US Sales Only); INIS. 
Abstract only. HOUSES/radon 220; HOUSES/radon 222; CARCI- 
NOMAS; HOUSES; JAPAN; LUNGS; RISK ASSESSMENT 


34954 (INIS-mf—13345, pp. 134) Summer-vs-winter varie- 
tions of radon concentrations indoors at Thessaloniki, Greece. 
Papastefanou, C. (Thessaloniki Univ. (Greece). Dept. of Nuclear 
Physics); Stoulos, S.; loannidou, A.; Manolopoulou, M.; Charalam- 
bous, S. Commission of the European Communities, Brussels 
(Belgium); USDOE Office of Energy Research, Washington, DC 
(United States). Office of Health and Environmental Research; In- 
ternational Atomic Energy Agency, Vienna (Austria); Salzburg Univ. 
(Austria). Inst. fuer Aligemeine Biologie, Biochemie und Biophysik. 
1991. 222p. (CONF-910905—: 5. international s ium on the 
natural radiation environment, Salzburg (Austria), 22-28 Sep 1991). 
In Fifth intemational symposium on the natural radiation environ- 
ment (NRE - V). Book of abstracts. Order Number DE93601410. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. HOUSES/radon 222; GREECE; HOUSES; SEA- 
SONAL VARIATIONS 
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N.; Oezcinar, B. Commission of the European Communities, Brus- 
sels (Belgium); USDOE Office of Energy Research, Washington, 
DC (United States). Office of Health and Environmental Research; 
International Atomic Energy Agency, Vienna (Austria); Salzburg 
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natural radiation environment, Salzburg (Austria), 22-28 Sep 1991). 
In Fifth international symposium on the natural radiation environ- 
ment (NRE - V). Book of abstracts. Order Number DE93601410. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. BUILDINGS/radon 222; BUILDINGS; DAUGHTER 
PRODUCTS; GAMMA RADIATION 


34962 (INIS-mf-13345, pp. 150) Radon in Norwegian 
dwellings. Strand, T. (National Inst. of Radiation Hygiene, Osteras 
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lessa, G.; Baldassini, P.G.; Battella, C.; Porcu, |. Commission of 
the European Communities, Brussels (Belgium); USDOE Office of 
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ties, Brussels (Belgium); USDOE Office of Energy Research, 
Washington, DC (United States). Office of Health and Environmen- 
tal Research; International Atomic Energy Agency, Vienna 
(Austria); Salzburg Univ. (Austria). Inst. fuer Allgemeine Biologie, 
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tional symposium on the natural radiation environment, Salzburg 
(Austria), 22-28 Sep 1991). In Fifth international symposium on the 
natural radiation environment (NRE - V). Book of abstracts. Order 
Number DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. BUILDINGS/radon 220; BUILDINGS/radon 222; 
BUILDINGS; DAUGHTER PRODUCTS 


34977 (INIS-mf-13345, pp. 170) The distribution of lifetime 
cumulative exposures to radon for Callfornia residents. Liu (in- 
door Air Quality Program, Air and Industrial Hygiene Laboratory, 
California Dept. of Health Services, Berkeley, CA (United States)); 
Kai-Shen; Yu-Lin Chang; Hayward, S.B.; Gadgil, A.; Nero, A.V. 
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USDOE Office of Energy Research, Washington, DC (United 
States). Office of Health and Environmental Research; International 
Atomic Energy Agency, Vienna (Austria); Salzburg Univ. (Austria). 
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Abstract only. HOUSES/radon 222; DAUGHTER PRODUCTS; 
HOUSES; SEASONAL VARIATIONS; VENTILATION 


34981 (INIS-mf-13345, pp. 177) A Mediterraneum test- 
house: radon measurements prior, during and after 
renovation. Tommasino, L. (ENEA, Rome (Italy)); Torri, G.; Pier- 
mattei, S.; Susanna, A.; Flores, B.; Feroce, C.; Blasi, M.; Riccardi, 
M. Commission of the European Communities, Brussels (Belgium); 
USDOE Office of Energy Research, Washington, DC (United 
States). Office of Health and Environmental Research; International 
Atomic Energy Agency, Vienna (Austria); Salzburg Univ. (Austria). 
Inst. fuer Aligemeine Biologie, Biochemie und Biophysik. 1991. 
222p. (CONF-910905-—: 5. international symposium on the natural 
radiation environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
international symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 


Abstract only. HOUSES/radon 222; HOUSES; ITALY; MITIGA- 
TION 


34982 (INIS-mf—13345, pp. 178) Detalled behavior of indoor 
radon daughters focused on the effectiveness of air cleaning. 
Kojima, H. (Science Univ. of Tokyo (Japan)); Abe, S.; Fujitaka, K. 
Commission of the European Communities, Brussels (Belgium); 
USDOE Office of Energy Research, Washington, DC (United 
States). Office of Health and Environmental Research; International 
Atomic Energy Agency, Vienna (Austria); Salzburg Univ. (Austria). 
Inst. fuer Allgemeine Biologie, Biochemie und Biophysik. 1991. 
222p. (CONF-910905-—: 5. international symposium on the natural 
radiation environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
international symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. HOUSES/radon 222; AIR CLEANING; DAUGH- 
TER PRODUCTS; HOUSES; LUNGS; MATHEMATICAL MODELS; 
RADIATION DOSES; VENTILATION 





34983 (INIS-mf—13345, pp. 182) Cost-effectiveness of in- 
door radon mitigation. Letourneau, E.G. (Health and Welfare 
(Canada)); Zielinski, J.; Rafiquzzanian, M.; Krewski, D.; McGregor, 
R. Commission of the European Communities, Brussels (Belgium); 
USDOE Office of Energy Research, Washington, DC (United 
States). Office of Health and Environmental Research; International 
Atomic Energy Agency, Vienna (Austria); Salzburg Univ. (Austria). 
Inst. fuer Allgemeine Biologie, Biochemie und Biophysik. 1991. 
222p. (CONF-910905—: 5. international symposium on the natural 
radiation environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
international symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. HOUSES/radon 222; COST BENEFIT ANALYSIS; 
HOUSES; MITIGATION 


34984 (INIS-mf-13345, pp. 183) Domestic radon remedies. 
Green, B.M.R. (National Radiological Protection Board, Chilton 
(United Kingdom)); Cliff, K.D.; Lomas, P.R. Commission of the Eu- 
ropean Communities, Brussels (Belgium); USDOE Office of Energy 
Research, Washington, DC (United States). Office of Health and 
Environmental Research; International Atomic Energy Agency, 
Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Allgemeine Bi- 
ologie, Biochemie und Biophysik. 1991. 222p. (CONF-910905-—: 5. 
international symposium on the natural radiation environment, 
Salzburg (Austria), 22-28 Sep 1991). In Fifth international sympo- 
sium on the natural radiation environment (NRE - V). Book of 
abstracts. Order Number DE93601410. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. HOUSES/radon 222; COST BENEFIT ANALYSIS; 
HOUSES; MITIGATION 


34985  (INIS-mf-13345, pp. 185) Radon daughter dosimetry 
In the dog lung. Harley, PAH. (New York Univ., NY (United 
States). School of Medicine); Meyers, O.A.; Robbins, E.S. Com- 
mission of the European Communities, Brussels (Belgium); 


USDOE Office of Energy Research, Washington, DC (United 


States). Office of Health and Environmental Research; International 
Atomic Energy Agency, Vienna (Austria); Salzburg Univ. (Austria). 
Inst. fuer Allgemeine Biologie, Biochemie und Biophysik. 1991. 
222p. (CONF-910905-—: 5. international symposium on the natural 
radiation environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
international symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract BEAGLES/lungs; ALPHA DOSIMETRY; 
BEAGLES; LUNGS; RADON 222; THREE-DIMENSIONAL CALCU- 
LATIONS 


34986 (INIS-mf—13345, pp. 194) Elevated indoor — 
to radon and external gamma radiation in carbon 
dwellings and associated health effects. Wang, Z. (Lab. ~ron 
dustrial Hygiene, Ministry of Public Health, (China)); Ren, T.; 
Zhang, S.; Wang, Q.; Chen, Y.; Qin, S.; Steinhausier, F.; Hofmann, 
W.; Pohl-Rulling, J. Commission of the European Communities, 
Brussels (Belgium); USDOE Office of Energy Research, Washing- 
ton, DC (United States). Office of Health and Environmental 
Research; International Atomic Energy Agency, Vienna (Austria); 
Salzburg Univ. (Austria). Inst. fuer Allgemeine Biologie, Biochemie 
und Biophysik. 1991. 222p. (CONF-910905-—: 5. international sym- 
posium on the natural radiation environment, Salzburg (Austria), 
22-28 Sep 1991). In Fifth international symposium on the natural 
radiation environment (NRE - V). Book of abstracts. Order Num- 
ber DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. HOUSES/radiation monitoring; BRICKS; CARCI- 
NOMAS; COAL; EPIDEMIOLOGY; HOUSES; LUNGS; NATURAL 
RADIOACTIVITY; TOBACCO SMOKES; RADON; INDOOR AIR 
POLLUTION; DOSIMETRY 


34987 (INIS-mf-13345, pp. 201) Regional deposition of 
radon decay products in human airways. Falk, R. (Swedish Ra- 
diation Protection Institute (Sweden)); Moere, H.; Nyblom, L.; 
Oestergren, |. Commission of the European Communities, Brussels 
(Belgium); USDOE Office of Energy Research, Washington, DC 
(United States). Office of Health and Environmental Research; In- 
ternational Atomic Energy Agency, Vienna (Austria); Salzburg Univ. 
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(Austria). Inst. fuer Aligemeine Biologie, Biochemie und Biophysik. 
1991. 222p. (CONF-910905-—: 5. international symposium on the 
natural radiation environment, Salzburg (Austria), 22-28 Sep 1991). 
In Fifth international symposium on the natural radiation environ- 
ment (NRE - V). Book of abstracts. Order Number DE93601410. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. MAN/respiratory system; AEROSOLS; DAUGH- 
TER PRODUCTS; DEPOSITION; MAN; RADON 222; SPATIAL 
DISTRIBUTION 


34988 (INIS-mf-13345, pp. 202) Radon progeny deposition 
in the nasal and bronchial regions of the respiratory tract. 
George, A.C. (U.S. Dept. of Energy, Environmental Measurements 
Laboratory , New York (United States)); Knutson, E.0.; Tu, K.W. 
Commission of the European Communities, Brussels (Belgium); 
USDOE Office of Energy Research, Washington, DC (United 
States). Office of Health and Environmental Research; International 
Atomic Energy Agency, Vienna (Austria); Salzburg Univ. (Austria). 
Inst. fuer Al Biochemie und Biophysik. 1991. 
222p. (CONF-910905—: 5. international sy im on the natural 
radiation environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
international symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. MAN/respiratory system; AEROSOLS; DEPOSI- 
TION; MAN; RADON 222; SPATIAL DISTRIBUTION 


34989 (INIS-mf-13345, pp. 203) A case-control study of 
odin tune cen tneeneingin dd tn tena Deri, Z. 
(Public Health and Epidemiological inst. County Borsod, Miskolc 
(iungery)); Takacs, S.; Csige, |.; Hunyadi, |. Commission of the 

European Communities, Brussels ' (Belgium): USDOE Office of En- 
ergy Research, Washington, DC (United States). Office of Health 
and Environmental Research; International Atomic Energy Agency, 
Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Aligemeine Bi- 
ologie, Biochemie und Biophysik. 1991. 222p. (CONF-910905-—: 5. 
international s' i on the natural radiation environment, 
Salzburg (Austria), 22-28 Sep 1991). In Fifth international sympo- 
sium on the natural radiation environment (NRE - V). Book of 
abstracts. Order Number DE93601410. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. HOUSES/radon 222; CARCINOMAS; EPIDEMIOL- 
OGY; HOUSES; HUNGARY; LUNGS 


34990 (INIS-mf-13345, pp. 204) The problem of radon un- 
der the point of view of the radiation protection. Cigna, A.A. 
(ENEA, Saluggia VC (Italy)). Commission of the European Commu- 
nities, Brussels (Belgium); USDOE Office of Energy Research, 
Washington, DC (United States). Office of Health and Environmen- 
tal Research; International Atomic Energy Agency, Vienna 
(Austria); Salzburg Univ. (Austria). Inst. fuer Allgemeine Biologie, 
Biochemie und Biophysik. 1991. 222p. (CONF-910905-—: 5. interna- 
tional symposium on the natural radiation environment, Salzburg 
(Austria), 22-28 Sep 1991). In Fifth international symposium on the 
natural radiation environment (NRE - V). Book of abstracts. Order 
Number DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 
Abstract . HOUSES/radon 222; CARCINOMAS; 
DOSE-RESPONSE RELATIONSHIPS; EPIDEMIOLOGY; EXTRAP- 
OLATION; HOUSES; LOW DOSE IRRADIATION; LUNGS 


34991 (INIS-mf-13345, pp. 205) U.S. Department of Energy 
/Commission of the European Communities: risk assessment 
panel report. Rose, S.L. (U.S. Dept. of Energy (United States)); 
Sinnaeve, J. Commission of the European Communities, Brussels 
(Belgium); USDOE Office of Energy Research, Washington, DC 
(United States). Office of Health and Environmental Research; In- 
ternational Atomic Energy Agency, Vienna (Austria); Salzburg Univ. 
(Austria). Inst. fuer Allgemeine Biologie, Biochemie und Biophysik. 
1991. 222p. (CONF-910905-—: 5. international symposium on the 
natural radiation environment, Salzburg (Austria), 22-28 Sep 1991). 
In Fifth intemational symposium on the natural radiation environ- 
ment (NRE - V). Book of abstracts. Order Number DE93601410. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. RADON 222/risk assessment; EUROPEAN COM- 
MUNITIES; RESEARCH PROGRAMS; US DOE 


ERA Vol. 17, No. 12 387 





56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5601 Radiation Effects 


34992 = (INIS-mf-13345, pp. 200) Microdosimetry of inhaled 
radon progeny. Hofmann, W. (Salzburg Univ. (Austria)); Menache, 
M.G.; Crawford-Brown, D.J.; Caswell, R.S.; Coyne, J.J. Commis- 
sion of the European Communities, Brussels (Belgium); USDOE 
Office of Energy Research, Washington, DC (United States). Office 
of Health and Environmental Research; International Atomic En- 
ergy Agency, Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer 
Aligemeine Biologie, Biochemie und Biophysik. 1991. 222p. 
(CONF-910905-: 5. international symposium on the natural radia- 
tion environment, Salzburg (Austria), 22-28 Sep 1991). In Fifth 
intemational symposium on the natural radiation environment (NRE 
- V). Book of abstracts. Order Number DE93601410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. BRONCHi/radon 222; BIOLOGICAL RADIATION 
EFFECTS; BRONCHI; DAUGHTER PRODUCTS; DOSIMETRY; 
EPITHELIUM; LOCAL RADIATION EFFECTS; MAN; MATHEMATI- 
CAL MODELS 


34993 (INIS-mf-13345, pp. 207) Natural and anthropogenic 
radioactivity In coastal regions of UK. McDonald, P. (Scottish 
Universities Research and Reactor Centre, Glasgow (United King- 
dom)); Cook, G.T.; Baxter, M.S. Commission of the European 
Communities, Brussels (Belgium); USDOE Office of Energy Re- 
search, Washington, DC (United States). Office of Health and 
Environmental Research; International Atomic Energy Agency, 
Vienna (Austria); Salzburg Univ. (Austria). Inst. fuer Allgemeine Bi- 
ologie, Biochemie und Biophysik. 1991. 222p. (CONF-910905-: 5. 
international symposium on the natural radiation environment, 
Salzburg (Austria), 22-28 Sep 1991). In Fifth international sympo- 
sium on the natural radiation environment (NRE - V). Book of 
abstracts. Order Number DE93601410. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. UNITED KINGDOM/shores; COMPARATIVE 
EVALUATIONS; CONTAMINATION; INDUSTRY; NATURAL RA- 
DIOACTIVITY; SELLAFIELD REPROCESSING PLANT; SHORES 


34994 §(INIS-mf—13345, pp. 210) Oenorm S 5200: radioactiv- 
ty in buliding materials; a regulation in Austria for limitation 
of natural radioactivity in bullding materials. Steger, F. (Oester- 
reichisches Forschungszentrum Seibersdorf GmbH (Austria)); 
Kunsch, B.; Buchner, |. Commission of the European Communities, 
Brussels (Belgium); USDOE Office of Energy Research, Washing- 
ton, DC (United States). Office of Health and Environmental 
Research; International Atomic Energy Agency, Vienna (Austria); 
Salzburg Univ. (Austria). Inst. fuer Allgemeine Biologie, Biochemie 
und Biophysik. 1991. 222p. (CONF-910905-: 5. international sym- 
posium on the natural radiation environment, Salzburg (Austria), 
22-28 Sep 1991). In Fifth international symposium on the natural 
radiation environment (NRE - V). Book of abstracts. Order Num- 
ber DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 
Abstract only. BUILDING MATERIALS/natural radioactivity; CALI- 
BRATION; HOUSES; LEGAL ASPECTS; MEASURING METHODS 


34995 (INIS-mf-13345, pp. 216) The Influence of fly ash 
containing construction materials on elevated levels of indoor 
radon. Stegnar, P. ('J. Stefan’ Inst., Univ. of Ljubljana (Yu- 
gosiavia)); Vaupotic, J.; Peternel, M.; Canc, B.; Sutej, T.; Miklavzic, 
U.; Kobal, |. Commission of the European Communities, Brussels 
(Belgium); USDOE Office of Energy Research, Washington, DC 
(United States). Office of Health and Environmental Research; In- 
ternational Atomic Energy Agency, Vienna (Austria); Salzburg Univ. 
(Austria). Inst. fuer Allgemeine Biologie, Biochemie und Biophysik. 
1991. 222p. (CONF-910905-: 5. international symposium on the 
natural radiation environment, Salzburg (Austria), 22-28 Sep 1991). 
In Fifth international symposium on the natural radiation environ- 
ment (NRE - V). Book of abstracts. Order Number DE93601410. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. BUILDING MATERIALS/gamma radiation; BUILD- 
ING MATERIALS/radon 222; FLY ASH; HOUSES 


34996 (INIS-mf-13345, pp. 218) Investigations of natural ra- 
dicactivity of bullding materials and raw materials for their 
production. Adigamov, B.Y. (inst. of Technology, Belgorod (Rus- 
sian Federation)); Panteleyev, D.M.; Syomushev, M.I.; Solovetsky, 
Y.1.; Taletsky, Y.V. Commission of the European Communities, 
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Brussels (Belgium); USDOE Office of Energy Research, Washing- 
ton, DC (United States). Office of Health and Environmental 
Research; International Atomic Energy Agency, Vienna (Austria); 
Salzburg Univ. (Austria). Inst. fuer Allgemeine Biologie, Biochemie 
und Biophysik. 1991. 222p. (CONF-910905-—: 5. international sym- 
posium on the natural radiation environment, Salzburg (Austria), 
22-28 Sep 1991). In Fifth international symposium on the natural 
radiation environment (NRE - V). Book of abstracts. Order Num- 
ber DE93601410. Source: OSTI; NTIS (US Sales Only); INIS. 
Abstract only. BUILDING MATERIALS/natural radioactivity 


34997 (INIS-mf-13347, pp. 46) Potential co-carcinogens in 
the uranium mine environment: Part 2: Potential interactions 
among workplace contaminants. Chambers, D.B. (Senes Con- 
sultants, Willowdale, ON (Canada)); Adkins, C.A.; Marchant, R.E. 
Canadian Nuclear Association, Toronto, ON (Canada). 1984. 53p. 
(CONF-8410501-: Intemational conference on occupational radia- 
tion safety in mining, Toronto (Canada), 14-18 Oct 1984). In 
Abstracts of the International Conference on Occupational Radia- 
tion Safety in Mining. Order Number DE92643901. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Abstract only. URANIUM MINES/air quality; AEROSOLS; CAR- 
CINOGENS; CARCINOMAS; DUSTS; EXHAUST GASES; LUNGS; 
MINERS 


34998 = (INIS-mf—13347, pp. 17) Biologically significant prop- 
erties of refined uranium ore. Eidson, A.F. (Lovelace Foundation 
for Medical Education and Research, Albuquerque, NM (United 
States). Inhalation Toxicology Research Inst.); Damon, E.G. Cana- 
dian Nuclear Association, Toronto, ON (Canada). 1984. 53p. 
(CONF-8410501—: Intemational conference on occupational radia- 
tion safety in mining, Toronto (Canada), 14-18 Oct 1984). In 
Abstracts of the International Conference on Occupational Radia- 
tion Safety in Mining. Order Number DE92643901. Source: OST]; 
NTIS (US Sales Only); INIS. 

Abstract only. URANIUM ORES/biological effects; URANIUM 
OXIDES U308/retention; ADU; AEROSOLS; AIR; DISSOLUTION; 
FEED MATERIALS PLANTS; INHALATION; LUNGS; QUANTITY 
RATIO; RETENTION 


34999 (INIS-mf—13347, pp. 18) Comparison of uranium re- 
tention in dogs exposed by inhalation to two yellowcake 
forms. Damon, E.G. (Lovelace Foundation for Medical Education 
and Research, Albuquerque, NM (United States). Inhalation Toxi- 
cology Research Inst.); Eidson, A.F. Canadian Nuclear Association, 
Toronto, ON (Canada). 1984. 5383p. (CONF-8410501-: International 
conference on occupational radiation safety in mining, Toronto 
(Canada), 14-18 Oct 1984). In Abstracts of the International Con- 
ference on Occupational Radiation Safety in Mining. Order 
Number DE92643901. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. ADU/retention; URANIUM OXIDES U308 
retention; ADU; RETENTION; AEROSOLS; DOGS; INHALATION; 
LUNGS; TISSUES; BIOLOGICAL HALF-LIFE 


35000 (INIS-mf-13347, pp. 28) Applications of passive 
radon dosimeters in mining areas. Urban, M. (Kern- 
forschungszentrum Karlsruhe GmbH (Germany)); Schmitz, J. 
Canadian Nuclear Association, Toronto, ON (Canada). 1984. 53p. 
(CONF-8410501-—: International conference on occupational radia- 
tion safety in mining, Toronto (Canada), 14-18 Oct 1984). In 
Abstracts of the International Conference on Occupational Radia- 
tion Safety in Mining. Order Number DE92643901. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Abstract only. MINERS/personnel dosimetry; RADON 222/ 
dosimetry; URANIUM MINES/dosimetry; DAUGHTER PRODUCTS; 
MINERS; DOSIMETRY 


35001 (INIS-mf-13347, pp. 37) A review of the dosimetry 
from inhalation of long lived alpha activity In ore dust. John- 
son, J.R. (Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs.). Canadian Nuclear Associa- 
tion, Toronto, ON (Canada). 1984. 53p. (CONF-8410501-: 
International conference on occupational radiation safety in mining, 
Toronto (Canada), 14-18 Oct 1984). In Abstracts of the International 
Conference on Occupational Radiation Safety in Mining. Order 
Number DE92643901. Source: OSTI; NTIS (US Sales Only); INIS. 





Abstract only. URANIUM ORES/alpha dosimetry; DOSE LIMITS; 
DUSTS; URANIUM MINES; INHALATION 


35002 (INIS-mf-13347, pp. 39) Measurement and dosimetry 
of long-lived alpha ont in uranium mine atm 
Harley, N.H. (New York Univ., NY (United States). Medical Center): 
Fisenne, |.M. Canadian Nuclear Association, Toronto, ON 
(Canada). 1984. 53p. (CONF-8410501-—: International conference 
on occupational radiation safety in mining, Toronto (Canada), 14-18 
Oct 1984). in Abstracts of the International Conference on Occupa- 
tional Radiation Safety in Mining. Order Number DE92643901. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. URANIUM MINES/radiation monitoring; AIR; AL- 
PHA DOSIMETRY; PARTICLE SIZE; DOSIMETRY; URANIUM 
ORES; INDOOR AIR POLLUTION 


35003 (INIS-mf-13347, pp. 40) 1983: one year of individual 


in French mines. Bernhard, S. (CEA Centre d’Etudes 
Nucleaires de Fontenay-aux-Roses, 92 (France)); Pineau, J.F.; 
Rannou, A.; Zettwoog, P. Canadian Nuclear Association, Toronto, 
ON (Canada). 1984. 53p. (CONF-8410501-: International confer- 
ence on occupational radiation safety in mining, Toronto (Canada), 
14-18 Oct 1984). In Abstracts of the International Conference on 
Occupational Radiation Safety in Mining. Order Number 
DE92643901. Source: OSTI; NTIS (US Sales Only); INIS. 
Abstract only. MINERS/personnel i ; ALPHA DOSIME- 
TRY; DOSEMETERS; FRANCE; POLONIUM 212; POLONIUM 
213; RADON 222; URANIUM MINES; MINERS 


35004 (INIS-mf-13347, PP. 40-41) Large-scale a 
alpha dosimetry in Canadian uranium 
cliities. Duport, P.J. (Atomic Energy Control Board, Ottawa, ON 
(Canada)); Ching, S. Canadian Nuclear Association, Toronto, ON 
(Canada). 1984. 53p. (CONF-8410501-: International conference 
on occupational radiation safety in mining, Toronto (Canada), 14-18 
Oct 1984). In Abstracts of the International Conference on Occupa- 
tional Radiation Safety in Mining. Order Number DE92643901. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. FEED MATERIALS PLANTS/personnel dosimetry; 
URANIUM MINES/personnel dosimetry; ALPHA DOSIMETRY; 
CANADA; DOSEMETERS 


35005 (INIS-mf-13347, pp. 42-43) Techniques for multivarl- 
ate statistical analysis of data for uranium miners. 
Phillips, M.R. (Western Australian Inst. of Tech., South Bentley 
(Australia)); Harrison-Stewart, A.; Auty, R. Canadian Nuclear Asso- 
ciation, Toronto, ON (Canada). 1984. 53p. (CONF-8410501-—: 
International conference on occupational radiation safety in mining, 
Toronto (Canada), 14-18 Oct 1984). In Abstracts of the International 
Conference on Occupational Radiation Safety in Mining. Order 
Number DE92643901. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. MINERS/personne! dosimetry; DATA ANALYSIS; 
MINERS; SAMPLING; URANIUM MINES; MULTIVARIATE ANALY- 
SIS 


(INIS-mf-13357, pp. 237-247) Dose rate monitoring 
in center for the application of Isotopes and radiation and its 


surounding. Hasan, Y.; Ismono, A. National Atomic Energy 

jency, Jakarta (indonesia). 1988. 917p. (in Indonesian). (CONF- 
8612188-: Symposium Ill on applications of isotopes and 
radiation, Jakarta (Indonesia), 16-17 Dec 1986). In Proceedings of 
Symposium Ill on Applications of Isotopes and Radiation. Order 
Number DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 

Three types of 60-Co irradiator were built in centre of the appli- 
cation of isotopes and radiation (PAIR) i.e Gama Cell Unit with its 
sources shielded in Pb container, Multipurpose Panoramic irradiator 
(IRPASENA) and Latex irradiator (IRKA). Their total activities are 
7.37 PBq. For radiatior workers and member of publics safeties, 
dose rate monitoring were carried out in the working areas and en- 
vironment within 500 m radius from IRKA. monitoring results 
showed that the dose increases in working areas and environment 
of the facilities within 200 m radius, were caused of IRPASENA 
sources. The highest dose were found in the control panel room 0.2 
mFy/hour in the facilities environment 0.03 mR/hour. The dose were 
in the safety condition. It was clarified by the evaluation of personal 
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monitoring (TLD and film) for radiation workers around the irradia- 
tor, in the period of 1980 to 1985. (author). 3 refs, 5 figs, 5 tabs. 


35007 (INIS-mf-13357, pp. 389-398) Effect of internal radia- 
tion 1.1] on leucocyte and erythrocyte of albino wistar mice. 
Darussalam, M.; Kooswinarsiningsih, M.A. National Atomic Energy 
Agency, Jakarta (Indonesia). 1988. 917p. (In Indonesian). (CONF- 
8612188-: Symposium Ill on applications of isotopes and 
radiation, Jakarta (indonesia), 16-17 Dec 1986). In Proceedings of 
Symposium Ill on Applications of Isotopes and Radiation. Order 
Number DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 

The hemopoiesis tissues is one of the most radiosensitive tissue 
in the body. The aim of this investigation is to know the effects of 
short period internal radiation 131-1 on erithrocyte and leucocyte fe- 
male albino Wistar mice. Two groups of adult female Wistar mice 
were used in this investigation. In the first group each mice was 
treated per oral with Na-131-l having radioactivity aqual to 2.05 
mCi. No treatment was applied in the second group which was use 
as control. Five replication were used. The blood samples were 
collected from the tail in every 7 days up till 35 days after the treat- 
ment. Number of blood cells was counted according to Neubauer 
count chamber method. It was significantly found that the leucocyte 
increased and the erithrocyte decreased in the treated group. It 
seemed that recovery accured 21 days after the treatment. (au- 
thor). 20 refs, 2 figs, 2 tabs. 


35008 INIS-mf—13357, pp. 399-406) The role of mammary 
gland on ' "uptake by necnetal of wistar mice. Darussalam, 
M.; Soedijono, I.; Ilyas, R. National Atomic Energy Agency, Jakarta 
(Indonesia). 1988. 917p. {in Indonesian). (CONF-8612188-: Sym- 
posium Ill on applications of isotopes and radiation, Jakarta 
(Indonesia), 16-17 Dec 1986). In Proceedings of Symposium Ill on 
Applications of Isotopes and Radiation Order Number 
DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 

The aim of this investigation was to know the role of mammary 
gland of Wistar mice in transfering lodine (I) to neonatal that fit in 
the role of | itself, and the degree of neonate need to |. Twenty four 
albino Wistar mouse post natal, were divided into 4 groups of six 
mouse for each, based on the interval observation. Each mice was 
given per oral 0.25 mi Na131-1 with the activity of 300 uCi. The ob- 
servation were pointed to tissues and organs such as: blood, liver, 
kidney, digestion cannal, tiroid gland, lymphe, mammary gland and 
urine; where as for neonatal: blood, kidney, cannal, and 
the tiroid gland. The resuls show thet the high 131-1 repentions 
were bound on tiroid gland (between 5.72 and 21.76 %) and on 
mammary gland (batween 9.30 and 21.90 %) of Wistar mice at lac- 
tation period in line with the increasing of mammary gland function 
and increasing the need of iodine for neonatal. In uptake of 131-! 
the thyroid gland of neonatal seemed superior compared to tissue 
or other neonatal organs. (author). 5 refs, 2 figs, 4 tabs. 


35009 (INIS-mf-13357, pp. 417-422) Ultraviolet responsed 
in DNA-8132, rec-43 bacillus subtiles strains. irwansyah. Na- 
tional Atomic Energy Agency, Jakarta (indonesia). 1988. 917p. (In 
Indonesian). (CONF-8612188-: Symposium Ill on applications of 
isotopes and radiation, Jakarta (Indonesia), 16-17 Dec 1986). In 
Proceedings of Symposium Ill on Applications of Isotopes and Ra- 
diation. Order Number DE93000808. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Four stains of B. subtilis N!G1237 (wild), NIG 1236(DNA-8132 
mutation), NIG1235 (DNA-8132, rec-43 double mutation), and 
NIG1234 (rec-43 mutation) were irradiated with ultraviole light. The 
observations were based on their sensitivities, mutations and their 
abilities to produce SPO2 phage. In the wild type and DNA-8132 
mutation, survival, mutation frequency, and the production of 
phage SPO2 were higher. In the persent of the rec-43 mutation 
(double mutant) exhibit the ability of bacteria to grow, mutate, and 
produce phage becomes very low. These results suggest that the 
rac-43 gene product blocks the activity of DNA-8132 gene product 
which is known to play role directly in chromosome replication and 
repair in suppresing the mutator activity of bacteria and in activitat- 
ing phage repressor. (author). 12 refs, 3 figs. 


35010 (INIS-mf-13357, pp. 431-439) The resistance of 
salmonella typhirilum on gamma irradiation. Harsoyo; Andini, 
L.S. National Atomic Energy Agency, Jakarta (Indonesia). 1988. 
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917p. (In Indonesian). (CONF-8612188—-: Symposium Ill on appli- 
cations of isotopes and radiation, Jakarta (indonesia), 16-17 Dec 
1986). In Proceedings of Symposium Ill on Applications of Isotopes 
and Radiation. Order Number DE93000808. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This research intended to investigate the registance of S. ty- 
phimurium on the gamma irradiation, temperature and pH in the 
cell suspension of 10 exp. 8 and homogenants sludge medium. 
The resistance of bacteria S. typhimurium in cells suspension of 10 
exp. 8 was irradiated with gamma ray (60-Co) at the doses of 0; 
0.15; 0.30; and 0.45 kGy. The dose rate was 1.00 kGy/h, in the 
gamma cell 220 irradiator and then the suspension was plated on 
the media, which have pH from 6, 7, and 8. Then incubated at 
temperature of 30, 37 and 42 Celcius centigrade for 2 x 24 hours. 
The resistance of bacteria S. typhimorium in 10% sludge ho- 
mogenate in TGY broth was iradiated with gamma ray at doses of 
0; 0.5; 1.0; 1.5; 2.0; and 2.5 kGy with dose rate of 0.95 kGy/h. Af- 
ter irradiation the bacteria was incubated for 24 hours at room 
temperature (28 +/- 2) Celcius centigrade then innoculate on SS, 
Mac Conkey, and XLD media. After 2 x 24 hours grows on petri 
dishes, the growth of colonies were observed and total bacterial 
counts per mi was calculated. The results showed irradiation and 
pH media gave significant decrease in the total bacterial count. Ir- 
radiation doses of 0.45 kGy reduced the total number of bacterial 
counts by 5 log cycles with the pH variation from 6 - 8 while the re- 
sults in the sludge homogenete showed that the media give no 
significant effect on the ground capabilities of S. typhimorium. (au- 
thor). 7 refs, 4 figs, 4 tabs. 


35011 (INIS-mf-13357, pp. 461-471) Effects of different 
growth medium on leaching of law grade uranium ore using 
thiobecillus in a semi field experiment. Suwadji, E. National 
Atomic Energy Agency, Jakarta (indonesia). 1988. 917p. (In In- 
donesian). (CONF-8612188—-: Symposium Ill on applications of 
isotopes and radiation, Jakarta (Indonesia), 16-17 Dec 1986). In 
Proceedings of Symposium Ill on Applications of Isotopes and Ra- 
diation. Order Number DE93000808. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Bacterial leaching was carried out to leach uranium tailings from 
Remaja Kalimantan U ore. Nine hundreds mi of T. ferrooxidans F 
402 inocuium was used in density of 9 exp.3 bacteria/ml. Some 
growth medium were used i.e. Silverman or 9 K medium, sulfuric 
acid Ph 1.5 and 2.0; and NaClO3 as oxydizing agent. Twenty tons 
of U ore was mounted on a Heat leaching experiment. T. ferooxi- 
dans F 402 was able to grow satisfactorily in the semi field 
experiment. In leaching solution, composed of 9 K compounds, 
bacteria grew well indicated in the number of bacteria in the solu- 
tion, the oxidation of Fe2+ =====> Fe3+ caised increase in redox 


Fe3+. The mixture of 4 kg NaClO3 and 1/5 dose of 9 K com- 
pounds resulted in slow oxidation. (author). 11 refs, 3 figs, 5 tabs. 


35012 (INIS-mf-13357, pp. 407-416) The percentage of 


female white rat that Injected with '*'-1. Danius, J. Na- 
tional Atomic Energy Agency, Jakarta (Indonesia). 1988. 917p. (in 
Indonesian). (CONF-8612188—: Symposium Ill on applications of 
isotopes and radiation, Jakarta (Indonesia), 16-17 Dec 1986). In 
Proceedings of Symposium Ill on Applications of Isotopes and Ra- 
diation. Order Number DE93000808. Source: OSTI; NTIS (US 
Sales Only); INIS. 

To identify the differences in number of pregnant white rats re- 
lated to radioiodine response, adult female white rat (2-3 months 
old) were exposed to various single and ractionated (divided into 
two) doses of 131-1] (Na 131-l). Injected quantities (t1) ranged from 
0 to 12.0 uCi per gram body-weight (g bwt.), depending on the 
group of female rats. The female rats were devided into 3 groups 
and injected intraperitoneally (ip.) before (SbK=A) and after 
(SsK=B) mating (t2), with single dose of 131-1 0, 3.0, 6.0, 9.0, and 
12.0 uCi/g bwt. and for fractioned doses 2 x 1.5, 2 x 3.0, 2 x 4.5, 
and 2 x 6.0 uCi/g bwt. respectively and in 8 days interval. Gener- 
ally the percentage of pregnancy was decreased with increased 
dose of 131-l. The same dose of 131-i, such as threshold dose, 
was more effective when administered to the femal rat before than 
after mating, either single or fractionated doses. The threshold 
dose of 131-| which decreased the number of pregnant rat was 
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estimated between 9.0-12.0 uCi/g bwt., either with single or frac- 
tionated doses, and for decreasing the number of offspring was 
between 6.0-9.0 uCi/g bwt. for single dose and between 2x1.5 - 
2x3.0 uCi/g bwt. for fractionated doses. The number of pregnant rat 
decreased (highly significant, P<0.01) in rat treated with 12.0 and 
2 x 6.0 uCi/g bwt when compared to controls. The difference in the 
average number of the control offspring was highly significant 
(P<=0.01) compared with that of trated ones (9.0, 12.0, 2 x 3.0, 2 
x 4.5, and 2 x 6.0 uCi/g bwt.). (author). 11 refs, 2 figs, 3 tabs. 


35013 (INIS-mf-13357, pp. 503-512) Prelimanary study on 
the effects of gamma rays growth anad deve of shal- 
lots (alllum ascalonicum L). Soedomo, R.P. National Atomic 
Energy Agency, Jakarta (Indonesia). 1988. 917p. (In Indonesian). 
(CONF-8612188-: Symposium Ill on applications of isotopes and 
radiation, Jakarta (indonesia), 16-17 Dec 1986). In Proceedings of 
Symposium Ill on Applications of Isotopes and Radiation. Order 
Number DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 

Gamma irradiation to bulbs of shallots at 2.5 Gy, 5.0 Gy, and 7.5 
Gy resulted in physiological damages reflecting in growth inhibition, 
reduction of the number of flowers, and bulbs production. Those 
effects were increasing in proportion to the doses of irradiation. 
(author). 5 refs.; 9 figs.; 2 tabs. 


35014 (INIS-mf-13357, pp. 763-769) The estimation genetl- 
cally effective call numbers of panicle formation of seratus 
malam anda cisadane rice varieties. Dwimahyani, |.; Suyono, G. 
National Atomic Energy Agency, Jakarta (indonesia). 1988. 917p. 
(In Indonesian). (CONF-8612188-: Symposium Ill on applications 
of isotopes and radiation, Jakarta (Indonesia), 16-17 Dec 1986). In 
Proceedings of Symposium Ill on Applications of Isotopes and Ra- 
diation. Order Number DE93000808. Source: OSTI; NTIS (US 
Sales Only); INIS. 

An experiment has been carried out to estimate the genetically 
effective cell numbers on panicle formation of 2 rice varieties. 
Seeds of Seratus Malam were irradiated with gamma rays 60-Co 
with doses 0.2; 0.3; 0.4; 0.5 kGy, while Cisadane obtained doses 
0.1; 0.2; 0.3; 0.4; and 0.5 kGy. Seeds then planted as M1 genera- 
tion. Panicle form this M1 generation were observed and appeared 
as Albania and Xantha. Form this observation segregation ratio 
could be determined. It was showed that Cisadane was more sen- 
sitive than Seratus Malam variety. The genetically effective Cell 
Numbers value at low dose was 3 for both varieties. At high dose, 
the genetically effective cell numbers values was 2 for Seratus 
Malam and 1 for Cisadane varieties. Result indicate that high dose 
of irradiation could kill cell and therefore reduce effective cell num- 
bers on panicle formation. (Authors). 6 refs, 3 tabs. 


35015 (INIS-mf-13357, pp. 777-781) Shoot regeneration of 
callus culture from irradiated sheed of piper nigrum L by 
gamma rays. Ishak; Hutabarat, D. National Atomic Energy 
Agency, Jakarta (Indonesia). 1988. 917p. (In Indonesian). (CONF- 
8612188-: Symposium Ill on applications of isotopes and 
radiation, Jakarta (Indonesia), 16-17 Dec 1986). In Proceedings of 
Symposium Ill on Applications of Isotopes and Radiation. Order 
Number DE93000808. Source: OSTI; NTIS (US Sales Only); INIS. 

Shoot regeneration was obtained from callus that induced by ir- 
radiated seed with 25 and 50 Gy of gamma-rays and then on M.S. 
medium containing NAA 1 ppm and 2-ip 0.5 ppm. Irradiated seed 
with a dose of 25 Gy produced normal root and failed to produce 
shoot, but rice callus. Irradiated seed with a dose of 50 Gy 
pruduce callus only. Shoot differentiation occured after the callus 
were cultured on M.S., medium containing 2-ip 1 ppm and Kinetin 
2.5 ppm. (authors). 9 refs, 3 figs. 


35016 (JAERI-M-92-101) Experimental assessment of cos- 
mic ray lonizing component at ground level by means of HPGe 
and Nalk(Tl) spectrometry. Jun, Jae-Shik (Chungnam National 
Univ., Taejon (Korea, Republic of)); Nagaoka, Toshi; Moriuchi, 
Shigeru. Japan Atomic Energy Research Inst., Tokyo (Japan). Jul 
1992. 32p. Order Number DE93715529. Source: OSTI; NTIS; INIS. 

Experimental assessment of cosmic ray ionizing component at 
ground level has been carried out by use of high purity germanium 
(HPGe) and Nal(TI) scintillation spectrometry systems, and empiri- 
cal equations connecting dose rate obtained by an ionization 





chamber to corresponding count rate measured by the spectrome- 
ters in the energy region of 3 to 100 MeV were derived. A 
spherical ionization chamber of 14 litre in volume was used simul- 
taneously with a 3"¢ spherical Nal(Tl) and GAMMA-X HPGe 
detectors in order to make distinction between the dose rate of 
gamma ray below 3 MeV and that of cosmic ray ionizing compo- 
nent detected in higher energy region. Various cosmic ray dose 
rates and corresponding count rates were made available by 
applying shielding effect of a multi-storied building, including mea- 
surements at outdoor flat and a mountain top. As a result Y = 
30.25 Xq + 1.42 and Y = 19.83 Xy + 1.32 were derived, where Y 
is dose rate due to cosmic ray ionization in nGy -h—', and Xg and 
Xy are corresponding count rates in cps measured by HPGe and 
Nal(Tl) spectrometers, respectively, in the region of 3 to 100 MeV. 
And it appeared that 93 to 95 % of total spectrometirc counts were 
summed up in the energy region below 40 MeV of the cosmic ray 
spectra measured by both detector systems. Dual-valued slope of 
overall attenuation of cosmic ray ionization intensity was also found 
with a reflection point at penetrating depth equivalent of about 
1600 kg -m-? on the basis of power law model. (author). 


35017 (KEK-PROC-91-14, pp. 74-79) Calibration proce- 
dures in whole-body counting for estimation of t 
potassium by simulation instead of phantoms. Tobe, Hideyuki 
(Tokyo Univ. (Japan). Faculty of Education); Togo, Masami. Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Dec 
1991. (In Japanese). (CONF-9007240—: 1. EGS4 user’s meeting in 
Japan, Tsukuba (Japan), 22-23 Jul 1990). In Proceedings of the 
first EGS4 user's meeting in Japan. 118p. Order Number 
DE92799118. Source: OSTI; NTIS; INIS. 

The purpose of this study is to develop calibration procedures by 

simulation code on the computer system instead of phantoms. 
Total-body potassium, mainly distributed in muscle mass, has been 
estimated by the Whole-body counter of the University of Tokyo. 
The subjects were counted with a plastic scintillation detector sys- 
tem for 10 minutes. It has high sensitivity, but its energy resolution 
is inevitably low. We used human-shaped water- and potassium- 
phantoms of five different sizes for calibration. There are 
considerable differences between physique of the subjects and 
shape and dimensions of phantoms. Physique varies from individ- 
ual to individual and from time to time even in one individual, 
particularly in growth. So, we have been developing calibration pro- 
cedures by the simulation. The EGS-4 simulation code was used. 
Countings given by the actual whole-body countings of potassium 
phantoms were used to evaluate the validity of the simulation 
code. Homogeneous potassium solution was assumed to be in the 
phantoms, and efficiency rates and energy spectra were assessed. 
Geometrical efficiency well agreed with actually observed one, 
which implies that the simulation procedures are able to provide re- 
liable results. (author). 
35018 (KEK-PROC-91-14, pp. 80-83) Calculations of 
bremsstrahlung energy spectrum and dose distributions for 
radiation therapy by EGS4. Fukumura, Akifumi (National Inst. of 
Radiological Sciences, Chiba (Japan)); Hiraoka, Takeshi; Hoshino, 
Kazuo; Takeshita, Mitsue; Kawashima, Katsuhiro. National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Dec 1991. (in 
Japanese). (CONF-9007240-: 1. EGS4 user’s meeting in Japan, 
Tsukuba (Japan), 22-23 Jul 1990). In Proceedings of the first 
EGS4 users meeting in Japan. 118p. Order Number 
DE92799118. Source: OSTI; NTIS; INIS. 

Using the EGS4 Monte Carlo code we tried to calculate the dose 
distributions in both homogeneous water phantom and layered het- 
erogeneous phantom for cobalt-60 gamma rays and 10 MV X-rays. 
To calculate dose distributions for 10 MV X-rays we also simulated 
the shower in the treatment machine head and got bremsstrahlung 
spectrum. The agreements between calculated and measured 


depth dose curves are almost good within statistical errors. (au- 
thor). 


35019 (NUREG/CR-4409-Vol.4) Data base on dose reduc- 
tion research projects for nuclear power : Volume 4. 
Khan, T.A. (Brookhaven National Lab., Upton, NY (United States)); 
Vulin, D.S.; Liang, H.; Baum, J.W. Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Div. of Regulatory 
Applications; Brookhaven National Lab., Upton, NY (United States). 
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Aug 1992. 219p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(BNL-NUREG-51934-Vol.4). Source: OSTI; NTIS; INIS; GPO. 

This is the fourth volume in a series of reports that provide infor- 
mation on dose reduction research and health physics technology 
for nuclear power plants. The information is taken from a data 
base maintained by Brookhaven National Laboratory's ALARA 
Center for the Nuclear Regulatory Commission. This report 
presents information on 118 new or updated projects, covering a 
wide range of activities. Projects including steam generator degra- 
dation, decontamination, robotics, improvement in reactor 
materials, and inspection techniques, among others, are described 
in the research section of the report. The section on health physics 
technology includes some simple and very cost-effective projects to 
reduce radiation exposures. Included in this volume is a detailed 
description of how to access the BNL data bases which store this 
information. All project abstracts from this report, as well as many 
other useful documents, can be accessed, with permission, 
through our on-line system, ACE. A computer equipped with a mo- 
dem, or a fax machine is all that is required to connect to ACE. 
Many features of ACE, including software, hardware, and commu- 
nications specifics, are explained in this report. 


35020 (ORNL/TM—12160) DNA Radiation Environments 
Program - Spring 1990 2-meter box experiments and analyses. 
Santoro, R.T (Oak Ridge National Lab., TN (United States)); 
Whitaker, S._Y. Oak Ridge National Lab., TN (United States). Sep 
1992. 55p. Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE92041229. Source: OSTI; NTIS; GPO Dep. 

This report summarizes the Spring 1990 2-m Box Experiments 
performed at the Army Pulse Radiation Facility (APRF) at Ab- 
erdeen Proving Ground, Maryland. These studies were sponsored 
by the Defense Nuclear Agency (DNA) under the Radiation Envi- 
ronments Program to obtain measured data for benchmarking the 
Adjoint Monte Carlo Code System, MASH, Version 1.0. MASH was 
developed as the Department of Defense and NATO code system 
for calculating neutron and gamma-ray radiation fields and shield- 
ing protection factors for armored vehicles and military structures 
against nuclear weapon radiation. In the experiments, neutron and 
gamma-ray dose and reduction factors were measured in the free- 
field and as a function of position on an anthropomorphic phantom 
that was placed outside and inside the steel-walled 2-m box. The 
data were acquired at a distance of 400-m from the APRF reactor. 
The measurements were performed by APRF, Bubble Technology 
Industries, the Defence Research Establishment Ottawa, Establish- 
ment Technique Central de l’Armement, and Harry Diamond 
Laboratory. Calculations were carried out by the Oak Ridge 
National Laboratory and Science Applications International Corpo- 
ration. The purpose of these experiments was to measure the 
neutron and gamma-ray dose as a function of detector location on 
the phantom for cases when the phantom was standing in the free- 
field and inside of the box. Neutron measurements were made 
using a BD-IOOR bubble detector and gamma-ray measurements 
were made using thermoluminescent detectors (TLD). Calculated 
and measured data were compared in terms of the C/M ratio. DNA 
mandated that C/M values of +20% define the acceptable limits for 
the comparison of the dose and reduction factor data and for quali- 
fying the MASH code in replicating integral parameters. 


35021 (PNL-8291) Demographic, agricultural products, 
and food consumption data for a collective farm in Oranoe 
District, lvankov District, Kiev Region, Ukraine. Ryabov, I.N. 
(AN SSSR, Moscow (Russian Federation). Inst. of Animal Evolu- 
tionary, Morphology and Ecology); Severtsova, A.N.; Davidenko, 
G.M.; Templeton, W.L. Pacific Northwest Lab., Richland, WA 
(United States). Jul 1992. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. Order Num- 
ber DE92040440. Source: OSTI; NTIS; GPO Dep. 

This report provides some demographic, agricultural and food 
consumption data for the collective farms (“Kybisheva,” composed 
of three villages) in the Oranoe Department, District of Ivankov, 
Kiev Region. This area is situated approximately 15 km south of 
the Chernobyl 30-km Exclusion Zone. The levels of '°7Cs are 
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approximately 5—10 curies/km*. This data was collected by the In- 
tegrated Radioecological Expedition to Chernobyl of the Russian 
Academy of Sciences as part of the co-operative studies on envi- 
ronmental radiation dose assessment conducted under the US/ 
USSR Joint C rative Committee on Civilian Nuclear Reactor 
Safety (JCCCNRS) established in 1989. 


35022 (PNL-8299) Quality control program for the Hantord 
External Dosimetry thermoluminescent processing system. 
Baumgartner, W.V.; Endres, A.W.; Reese, S.R. Pacific Northwest 
Lab., Richiand, WA (United States). Sep 1992. 44p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE93000964. Source: OSTI; NTIS; 
GPO Dep. 

The Hanford External Dosimetry Program is operated by Pacific 
Northwest Laboratory for the US Department of Energy (DOE). The 
program records official external occupational radiation doses for alll 
Hanford Site employees and visitors in compliance with DOE Order 
requirements. This report documents the quality control (QC) pro- 
gram for External Dosimetry’s thermoluminescent dosimeter (TLD) 
processing system. The focus of the External Dosimetry Program 
has been (1) to accurately calculate personnel radiation doses, and 
(2) to document the methods used to report doses in order, to meet 
DOE Laboratory Accreditation Program (DOELAP) criteria. The 
purpose of this report is to describe the QC procedures used for 
dosimeters and processing equipment. Use of QC procedures al- 
lows for the prompt correction of unusual data before it is reported. 


35023 (PNWD-—1974-HEDR) Ground-water contribution to 
dose from past Hanford Operations: Hanford Environmental 
Dose Reconstruction Project. Freshiey, M.D.; Thorne, P.D. Pa- 
cific Northwest Lab., Richland, WA (United States). Aug 1992. 
246p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO06-76RL01830. Contract 18620. Order Number 
DE92019889. Source: OSTI; NTIS; INIS; GPO Dep. 

The Hanford Environmental Dose Reconstruction (HEDR) Project 
is being conducted to estimate radiation doses that populations 
and individuals could have received from Hanford Site operations 
from 1944 to the present. Four possible pathways by which ra- 
dionuclides migrating in ground water on the Hanford Site could 
have reached the public have been identified: (1) through contami- 
nated ground water migrating to the Columbia River; (2) through 
wells on or adjacent to the Hanford Site; (3) through wells next to 
the Columbia River downstream of Hanford that draw some or all 
of their water from the river (riparian wells); and (4) through atmo- 
spheric deposition resulting in contamination of a small watershed 
that, in turn, results in contamination of a shallow well or spring by 
transport in the ground water. These four pathways make up the 
“ground-water pathway,” which is the subject of this study. Assess- 
ment of the ground-water pathway was performed by (1) reviewing 
the existing extensive literature on ground water and ground-water 
monitoring at Hanford and (2) performing calculations to estimate 
radionuclide concentrations where no monitoring data were col- 
lected. Radiation doses that would result from exposure to these 
radionuclides were calculated. 


35024 (PNWD-1977-HEDR-Vol.2) Recommendations to the 
Technical Steering Panel regarding approach for estimating 
individual radiation doses resulting from releases of radionu- 
clides to the Columbia River: Volume 2, VOI supporting 
information. Brothers, A.J.; Napier, B.A. Pacific Northwest Lab., 
Richland, WA (United States). Aug 1992. 124p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE92040481. Source: OSTI; NTIS; 
INIS; GPO Dep. 

At the direction of the Technical Steering Panel (TSP) of the Han- 
ford Environmental Dose Reconstruction (HEDR) Project, Battelle 
staff have reviewed and analyzed available data regarding possible 
historical radiation doses to individuals resulting from radionuclide 
releases to the Columbia River. The objective of this review was to 
recommend to the TSP the spatial and temporal scope and level of 
effort on Columbia River work to most effectively extend work per- 
formed in Phase | of the project to meet the project objectives. 
Four stretches of the Columbia River and adjacent Pacific coastal 
waters were defined and investigated for four time periods. Radia- 
tion doses arising from ten potentially major exposure pathways 
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were evaluated for each of the time/location combinations, and 
several alternative methods were defined for estimating the doses 
from each pathway. Preliminary cost estimates were also devel- 
oped for implementing dose estimation activities for each of the 
possible combinations. The number of combinations of the alterna- 
tives is obviously very large. A “value of information” (VOI) decision 
analysis tool was developed and applied to the problem of select- 
ing a few “optimal” sets of alternatives to consider. This VOI 
analysis relies on both available data and the judgement of techni- 
cal experts. Input data and the algorithms used are described. 


35025 (PNWD-1980-02-HEDR) Hanford Environmental 
Dose Reconstruction Project: Monthly report. McMakin, A.H.; 
Cannon, S.D.; Finch, S.M. (comps.). Pacific Northwest Lab., Rich- 
land, WA (United States). Jul 1992. 61p. Sponsored by Department 
of Health and Human Services, Washington, DC (United States). 
DOE Contract ACO6-76RL01830. Contract 18620(BNW)/200-92- 
0503(CDC). Order Number DE92040044. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The objective of the Hanford Environmental Dose Reconstruction 
(HEDR) Project is to estimate the radiation doses that individuals 
and populations could have received from nuclear operations at 
Hanford since 1944. The TSP consists of experts in environmental 
pathways, epidemiology, surface-water transport, ground-water 
transport, statistics, demography, agriculture, meteorology, nuclear 
engineering, radiation dosimetry, and cultural anthropology. In- 
cluded are appointed technical members representing the states of 
Oregon, Washington, and Idaho, a representative of Native Ameri- 
can tribes, and an individual representing the public. The project is 
divided into the following technical tasks. These tasks correspond 
to the path radionuclides followed from release to impact on hu- 
mans (dose estimates): Source terms, environmental transport, 
environmental monitoring data, demography, food consumption, 
and agriculture, and environmental pathways and dose estimates. 
Progress is discussed. 


35026 (PNWD-—1980-03-HEDR) Hanford Environmental 
Dose Reconstruction Project monthly report, August 1992. Mc- 
Makin, A.H.; Cannon, S.D.; Finch, S.M. (comps.). Pacific Northwest 
Lab., Richland, WA (United States). 1992. 60p. Sponsored by US- 
DOE, Washington, DC (United States); Department of Health and 
Human Services, Washington, DC (United States). DOE Contract 
AC06-76RL01830. Contract 200-92-0503(CDC)/18620(BNW). Or- 
der Number DE92040553. Source: OSTI; NTIS; INIS; GPO Dep. 

The objective of the Hanford Environmental Dose Reconstruction 
(HEDR) Project is to estimate the radiation doses that individuals 
and populations could have received from nuclear operations at 
Hanford since 1944. The project is divided into the following techni- 
cal tasks. These tasks correspond to the path radionuclides 
followed from release to impact on humans (dose estimates): 
source terms; environmental transport; environmental monitoring 
data; demography; food consumption; and agriculture; and environ- 
mental pathway and dose estimates. 


35027 (PTB-Dos—20(v.1)) intercomparison for individual 
monitoring. Vol. 1. Physikalisch-Technische Bundesanstalt, 
Braunschweig (Germany). Dosimetrie. Oct 1991. 208p. (CONF- 
8904442-: Research co-ordination meeting: Intercomparison for 
individual monitoring, Vienna (Austria), 24-28 Apr 1989). Order 
Number DE93714643. Source: OSTI; NTIS (US Sales Only); INIS. 

Twenty-one laboratories from 19 countries participated in the In- 
tercomparison. The exposures were conducted in May and June of 
1988, and the dosimeters were returned to the participating labora- 
tories for processing. The results were returned to the IAEA in late 
1988. They were reviewed and compiled at the end of the year. 
The technical background for the CRP is described in the papers 
appearing in Parts 1 and 2 of this report. The results are summa- 
rized in Parts 3 and 4. An important aspect of the programme was 
comparison of the techniques used to evaluate the participants’ 
dosimeters (Part 5). There are a number of technical and philo- 
sophical issues related to implementation of the ICRU operational 
quantities, particularly as they relate to needs of Agency Member 
States (Part 6). Various aspects of the dosimetry system affect the 
accuracy and precision of the overall results (Part 7). The report 
concludes with a Summary and Conclusions in Part 8, and a com- 
plete list of the participants is shown in Part 9. (orig/DG). 





35028 (PTB-Dos-20(v.1), pp. 6-30) Scientific and technical 
aspects of the IAEA intercomparison programme 1988/89 for 
individual monitoring. Ambrosi, P. (Physikalisch-Technische Bun- 
desanstalt, Braunschweig (Germany)); Boehm, J.; Herrmann, D.; 
Kraus, W.; Strachotinsky, C.; Thompson, I.M.G. Physikalisch- 
Technische Bundesanstalt, Braunschweig (Germany). Dosimetrie. 
Oct 1991. (CONF-8904442-: Research co-ordination meeting: In- 
tercomparison for individual monitoring, Vienna (Austria), 24-28 Apr 
1989). In intercomparison for individual monitoring. Vol. 1. 208p 
Order Number DE93714643. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The scientific background of the IAEA dosemeter intercompari- 
son is described together with technical details of the facilities and 
methods used by the three irradiating laboratories, the ASMW, in 
the German Domocratic Republic, Berkeley Nuclear Laboratories in 
the UK, and The Austrian Research Centre, Seibersdorf, Austria. 
Details are also given of the comparison made on the calibration of 
these laboratories prior to the intercomparison, using thermolumi- 
nescence dosemeters from the PTB. (orig.). 


35029 (PTB-Dos—20(v.1), pp. 32-49) Conversion coefficients 
for the ICRU operational quantities In a cubic water phantom 
for the individual monitoring of photons. Grosswendt, B. 
(Physikalisch-Technische Bundesanstalt, Braunschweig (Ger- 
many)). Physikalisch-Technische Bundesanstalt, Braunschweig 
(Germany). Dosimetrie. Oct 1991. (CONF-8904442-: Research co- 
ordination meeting: Intercomparison for individual monitoring, 
Vienna (Austria), 24-28 Apr 1989). In intercomparison for individual 
monitoring. Vol. 1. 208p. Order Number DE93714643. Source: 
OSTI; NTIS (US Sales Only); INIS. 

By means of the Monte Carlo method, the conversion coeffi- 
cients for the ICRU operational radiation protection quantities for 
individual monitoring and photon backscattering coefficients were 
calculated for external parallel photon beams of perpendicular inci- 
dence on one of the side faces of the IAEA cubic water phantom. 
The numberical results are compared with experimental results for 
a variety of different radiation qualities frequently used in calibrat- 
ing dosemeters. The comparison shows a very satisfactory 
agreement between the different data sets. (orig.). 


35030 (PTB-Dos—20(v.1), pp. 50-62) Measurement of con- 
version coefficients for the ICRU operational quantities for 
individual monitoring of photons. Will, W. (National Board for 
Atomic Safsty and Radiation Protection, Berlin (Germany)). 
Physikalisch-Technische Bundesanstalt, Braunschweig (Germany). 
Dosimetrie. Oct 1991. (CONF-8904442-: Research co-ordination 
meeting: Intercomparison for individual monitoring, Vienna (Aus- 
tria), 24-28 Apr 1989). In intercomparison for individual monitoring. 
Vol. 1. 208p. Order Number DE93714643. Source: OSTI; NTIS 
(US Sales Only); INIS. 

As a decisive metrological basis of the IAEA Intercomparison for 
Individual Monitoring using the IAEA cubic water phantom, the con- 
version coefficients between air kerma free in air and the receptor 
related dose quantities of ICRU Report 39 were measured. The 
measurements were made in parallel with ionization chambers and 
TLD for the three sets of X-ray ionization chambers and 
TLD for the three sets of X-ray spectra of ISO Standard 4037 with 
tube voltage between 10 and 250 kV, and for '7Cs and Co 
gamma radiation. The results agreed well with that of comparable 
Monte Carlo calculations. (orig.). 


35031 (PTB-Dos—20(v.1), pp. 64-93) Evaluation of the re- 
sults of the first IAEA coordinated research program on 
intercomparison for individual monitoring. Boehm, J. 
(Physikalisch-Technische Bundesanstalt, Braunschweig (Ger- 
many)); Buchholz, G. Physikalisch-Technische Bundesanstalt, 
Braunschweig (Germany). Dosimetrie. Oct 1991. (CONF-8904442— 
: Research co-ordination meeting: Intercomparison for individual 
monitoring, Vienna (Austria), 24-28 Apr 1989). In Intercomparison 
for individual monitoring. Vol. 1. 208p. Order Number 
DE93714643. Source: OSTI; NTIS (US Sales Only); INIS. 

The method used for evaluating the raw data obtained for 27 TL, 
PL and film dosimetry systems is described. The final results are 
analyzed with respect to the ability of the systems to measure air 
kerma, dose equivalent superficial and dose equivalent penetrating. 
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The ability of the systems to determine the mean photon energy 
and to measure low doses is discussed. (orig.). 


35032 (PTB-Dos-20(v. 1), pp. 94-114) Graphical pre 
sentation of results. Physikalisch-Technische 
Bundesanstalt, Braunschweig (Germany). Dosimetrie. Oct 1991. 
(CONF-8904442—: Research co-ordination meeting: Intercompari- 
son for individual monitoring, Vienna (Austria), 24-28 Apr 1989). In 
Intercomparison for individual monitoring. Vol. 1. 208p. Order 
Number DE93714643. Source: OSTI; NTIS (US Sales Only); INIS. 

The results obtained by 19 participating dosimetry systems are 
presented in this section. Section 3 of the preceding report, “Evalu- 
ation of the Results of the First IAEA Coordinated Research 
Program on intercomparison for Individual Monitoring”, explains the 
format and conventions used for the graphical presentation. The 
system number appearing in the upper left hand corner of each 
page can be used to correlate the dosimeter design information 
found in Table 2 of the preceding report with the results. However, 
care should be used in drawing inferences from this correlation, 
since system performance depends on a number of factors other 
than detector selection and design characteristics. (orig.). 


35033 (PTB-Dos—20(v.1), pp. 116-121) Calibration and eval- 
uation procedures for the NRPB TLD and FILM dosemeters in 
terms of individual dose equivalent quantities H,(10) and 
H,(0.07). Illes, B.; Marshall, T.O. Physikalisch-Technische Bunde- 
sanstalt, Braunschweig (Germany). Dosimetrie. Oct 1991. 
(CONF-8904442-—: Research co-ordination meeting: Intercompari- 
son for individual monitoring, Vienna (Austria), 24-28 Apr 1989). in 
intercomparison for individual monitoring. Vol. 1. 208p. Order 
Number DE93714643. Source: OSTI; NTIS (US Sales Only); INIS. 

Procedures for calibration and evaluation of the NRPB 2 element 
TLD dosemeter and Film dosemeter using the NRPB/AWRE holder 
are described. These procedures include issues of traceability, rou- 
tine quality control, and type testing. (orig.). 


35034 (PTB-Dos-20(v.1), pp. 122-124) Evaluation of TL- 
dosemeters for dosimetry at PSI. Wemii, C. (Paul 
Scherrer Inst., Villigen (Switzerland). Radiation Metrology Section). 
Physikalisch-Technische Bundesanstalt, Braunschweig (Germany). 
Dosimetrie. Oct 1991. (CONF-8904442-: Research co-ordination 
meeting: Inte for individual monitoring, Vienna (Aus- 
tria), 24-28 Apr 1989). in intercomparison for individual monitoring. 
Vol. 1. 208p. Order Number DE93714643. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The TL-dosemeter used at the Paul Scherrer Institute is de- 
scribed. It features two Harshaw TLD-700’s with different filters. An 
Alnor Dosacus reader is used for data acquisition. Calibration is 
performed on the face of a 30x30x15 cm plexiglas phantom. The 
algorithm used for evaluation depends on the apparent dose level, 
with more detailed calculations performed above 0.5 mSv. (orig.). 


35035 (PTB-Dos—20(v.1), pp. 125-132) Evaluation of film 
dosemeters in Czechoslovakia. Trousil, J. Physikalisch- 
Technische Bundesanstalt, Braunschweig (Germany). Dosimetrie. 
Oct 1991. (CONF-8904442-: Research co-ordination meeting: In- 
tercomparison for individual monitoring, Vienna (Austria), 24-28 Apr 
1989). In Intercomparison for individual monitoring. Vol. 1. 208p. 
Order Number DE93714643. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The film badge dosemeter used in Czechoslovakia features a 
holder with 3 Cu filters, a Pb filter, a plastic filter, and an open win- 
dow. Otpical densities under each are measured with a digital 
densitometer. Calibrations are performed using '°’Cs and 45 keV 
X-rays. After calculation of calibration curves using a sophisticated 
computer programme, the dose equivalents, H are calculated. 
(orig.). 


35036 (PTB-Dos—20(v.1), pp. 133-145) Evaluation method 
and intercomparison of a thermoluminescence dosemeter for 
measuring individual dose equivalents. Will, W. Physikalisch- 
Technische Bundesanstalt, Braunschweig (Germany). Dosimetrie. 
Oct 1991. (CONF-8904442-: Research co-ordination meeting: In- 
tercomparison for individual monitoring, Vienna (Austria), 24-28 Apr 
1989). In intercomparison for individual monitoring. Vol. 1. 208p. 
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Order Number DE93714643. Source: OSTI; NTIS (US Sales Only); 
INIS. 

For the IAEA intercomparison of personnel dosemeters the TLD 
badge of SAAS Berlin (GDR) containing three LiF detectors in the 
open window behind filters of 1 mm Al and 0.5 mm Cu was evalu- 
ated be means of filter analysis and compensation method. The 
latter method yielded better accuracy with a coefficient of variation 


for the ICRU operational dose quantities of all intercomparison irra- 
diations of 5 to 6%. (orig.). 


35037 (PTB-Dos—20(v.1), pp. 146-162) Evaluation of the re- 
sults obtained in the IAEA intercomparison programme 1988 
for individual monitoring. Golovachik, V.T. (institute for High En- 
ergy Physics, Protvino (Russia)); Lebedev, V.N.; Sannikov, A.V.; 
Spirov, E.G. Physikalisch-Technische Bundesanstalt, Braunschweig 
(Germany). Dosimetrie. Oct 1991. (CONF-8904442—: Research co- 
ordination meeting: intercomparison for individual monitoring, 
Vienna (Austria), 24-28 Apr 1989). In intercomparison for individual 
monitoring. Vol. 1. 208p. Order Number DE93714643. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The dosemeter used by the Institute for High Energy Physics 
features use of K-20 film for neutrons and IKS TLD for photons 
and charged particles. In practice, the surface dose equivalent H(0) 
is measured. For the intercomparison, 3 types of TLD were used - 
7LiF monocrystals manufactured in Irkutsk (USSR), IKS manufac- 
tured at the Biophysics Institute in Moscow, and AlO3 
monocrystals manufactured in Sverdlovsk (USSR). Response func- 
tions for the LiF and Al,O3; TLD are calculated using a complex 
algorithm. Energies are estimated from ratios of responses for the 
IKS TLD to LiF and IKS to Al,O3. Final evaluations of air kerma 
and dose equivalents were based on the energy corrected LiF re- 
sponse. (orig.). 


35038 (PTB-Dos—20(v.1), pp. 163-170) Calibration and eva- 
lution procedure for individual dose equivalent quantities by 
JAERI film dosimeter. Minami, K. Physikalisch-Technische Bunde- 
sanstalt, Braunschweig (Germany). Dosimetrie. Oct 1991. 


(CONF-8904442-: Research co-ordination meeting: Intercompari- 


son for individual monitoring, Vienna (Austria), 24-28 Apr 1989). In 
Intercomparison for individual monitoring. Vol. 1. 208p. Order 
Number DE93714643. Source: OSTI; NTIS (US Sales Only); INIS. 
The calibration of the JAERI dosimeter is made using an ion 
chamber as a reference instrument. Irradiations were performed on 
the JIS-Water phantom. Conversion factors from ICRP Publication 
51 are used to determine dose equivalent from the kerma mea- 
surements. Evaluation of the dosimeter results is performed with an 
algorithm that uses a linear combination of the apparent doses from 
film densities measured under the Sn and Sn+Pb filters. (orig.). 


35039 (PTB-Dos—20(v.1), pp. 171-173) Callbration and eval- 
uation procedure for the RISO badge. Christensen, P. 
Physikalisch-Technische Bundesanstalt, Braunschweig (Germany). 
Dosimetrie. Oct 1991. (CONF-8904442-: Research co-ordination 
meeting: intercomparison for individual monitoring, Vienna (Aus- 
tria), 24-28 Apr 1989). In intercomparison for individual monitoring. 
Vol. 1. 208p. Order Number DE93714643. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The RISO dosimeter contains 2 thin carbon loaded MgB,0O7: 
Dy(8%) TLDs used to determine H,(0.07) and 3 LiF TLD-700 chip, 
together with a LizB4O7:Mn for measurement of H,(10). Calibration 
is made in terms of air kerma with a ©°Co source. (orig.). 


35040 (PTB-Dos—20(v.1), pp. 174-178) Backscattered radia- 
tion measured by the PTB individual dosimetry system type 
T001. Ambrosi, P. (Physikalisch Technische Bundesanstalt, Braun- 
schweig (Germany)). Physikalisch-Technische Bundesanstalt, 
Braunschweig (Germany). Dosimetrie. Oct 1991. (CONF-8904442— 
: Research co-ordination meeting: intercomparison for individual 
monitoring, Vienna (Austria), 24-28 Apr 1989). In Intercomparison 
for individual monitoring. Vol. 1. 208p. Order Number 
DE93714643. Source: OSTI; NTIS (US. Sales Only); INIS. 

The PTB dosimeter consists of pill-box s , one-element TL 
badges. Calibration is done free in air with '*’7Cs. Because of its 
design, the dosimeter is sensitive to backscatter, with a maximum 
at about 65 keV. For photons with energies between 25 keV and 
1250 keV, the increase of TL indication due to the backscattered 
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radiation has been measured for the badge on the ICRU sphere an 
the IAEA water filled cube. The increase, in genreal, is about 70% 
of that expected from the calculated backscatter factor. (orig.). 


35041 (PTB-Dos—20(v.1), pp. 179-182) Evaluation proce- 
dures with the ENEA personnel dosimeter. Lembo, L. 
Physikalisch-Technische Bundesanstalt, Braunschweig (Germany). 
Dosimetrie. Oct 1991. (CONF-8904442-—: Research co-ordination 
meeting: Intercomparison for individual monitoring, Vienna (Aus- 
tria), 24-28 Apr 1989). In intercomparison for individual monitoring. 
Vol. 1. 208p. Order Number DE93714643. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The ENEA dosimeter is composed of bare and filtered BeO de- 
tectors. A ©°Co source is used for calibration, and irradiations were 
done both free in air and on the surface of a 30 cm cubic phantom 
of plexiglas. A pair of algorithms is used to estimate photon en- 
ergy. Air kerma is determined with a 3rd algorithm that includes an 
energy dependent term. H, and H, can then be calculated from air 
kerma using energy dependent conversion factors. (orig.). 


35042 (PTB-Dos—20(v.1), pp. 183-185) Procedure for the 
calibration and evaluation of dose equivalent estimates for the 
national dosimetry service, Canada. Bradley, R.P. Physikalisch- 
Technische Bundesanstalt, Braunschweig (Germany). Dosimetrie. 
Oct 1991. (CONF-8904442-: Research co-ordination meeting: In- 
tercomparison for individual monitoring, Vienna (Austria), 24-28 Apr 
1989). In Intercomparison for individual monitoring. Vol. 1. 208p. 
Order Number DE93714643. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The Bureau of Radiation and Medical Devices currently provides 
dosimetry services for about 110,000 people. The detectors are 
TLD evaluated using readers of the Chalk River design. 5 mGy of 
137Cs gammas are used for calibration, and the badges are irradi- 
ated free in air. Complex algorithms are used to determine whole 
body dose equivalent and skin dose equivalent. (orig.). 


35043 (PTB-Dos—20(v.1), pp. 186-193) TNO TLD system. 
Julius, H. Physikalisch-Technische Bundesanstalt, Braunschweig 
(Germany). Dosimetrie. Oct 1991. (CONF-8904442—: Research co- 
ordination meeting: Intercomparison for individual monitoring, 
Vienna (Austria), 24-28 Apr 1989). In intercomparison for individual 
monitoring. Vol. 1. 208p. Order Number DE93714643. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The TNO TLD system has 2 TLD-100 detectors and an addi- 
tional carbon loaded LiF pellet used for beta dosimetry. The 
system is calibrated with 2.50 mSv ©°Co. The energy response for 
Hs is flat to within 20% above 20 keV, and for H, it is flat to within 
20% above 25 keV. (orig.). 


35044 (PTB-Dos—20(v.1), pp. 194-203) Participation of the 
Laboratoire d’Exploitation Dosimetrique du Centre d’Etudes 
Nuclealres de Fontenay aux Roses in the IAEA inter- 
comparison program. Bermann, F. Physikalisch-Technische 
Bundesanstalt, Braunschweig (Germany). Dosimetrie. Oct 1991. 
(CONF-8904442-: Research co-ordination meeting: Intercompari- 
son for individual monitoring, Vienna (Austria), 24-28 Apr 1989). In 
Intercomparison for individual monitoring. Vol. 1. 208p. Order 
Number DE93714643. Source: OSTI; NTIS (US Sales Only); INIS. 

The Centre of Nuclear Studies at Fontenay aux Roses used both 
TLD and film dosimeters for the intercomparison. Two ’LiF pellets 
were used in the dosimeter. One is under an open window (cov- 
ered only by the 30 mg cm-? PVC envelope), and the other 
covered with 330 mg cm~ plastic material, including the envelope. 
Six different filters are used in the film dosimeter. Calibration is 
performed free in air using ®°Co. Simple algorithms are used to de- 
termine air kerma and the dose equivalent quantities with the TL 
dosimeter. The film dosimeters are evaluated in two ways to deter- 
mine dose. These techniques are described. (orig.). 


35045 (PTB-Dos—20(v.2)) intercomparison for individual 
monitoring. Vol. 2. Physikalisch-Technische Bundesanstalt, 
Braunschweig (Germany). Dosimetrie. Oct 1991. 134p. (CONF- 
8904442-—: Research co-ordination meeting: Intercomparison for 
individual monitoring, Vienna (Austria), 24-28 Apr 1989). Order 
Number DE93714702. Source: OSTI; NTIS (US Sales Only); INIS. 





Twenty-one laboratories from 19 countries participated in the In- 
tercomparison. The exposures were conducted in May and June of 
1988, and the dosimeters were returned to the participating labora- 
tories for processing. The results were returned to the IAEA in late 
1988. They were reviewed and compiled at the end of the year. 
The technical background for the CRP is described in the papers 
appearing in Parts 1 and 2 of this report. The results are summa- 
rized in Parts 3 and 4. An important aspect of the programme was 
comparison of the techniques used to evaluate the participants’ 
dosimeters (Part 5). There are a number of technical and philo- 
sophical issues related to implementation of the ICRU operational 
quantities, particularly as they relate to needs of Agency Member 
States (Part 6). Various aspects of the dosimetry system affect the 
accuracy and precision of the overall results (Part 7). The report 
concludes with a Summary and Conclusions in Part 8, and a com- 
plete list of the participants is shown in Part 9. (orig/DG). 


35046 (PTB-Dos—20(v.2), pp. 207-216) How necessary are 
the new quantities. Kraus, W. (Staatliches Amt fuer Atomsicherheit 
und Strahlenschutz, Berlin (Germany)). Physikalisch-Technische 
Bundesanstalt, Braunschweig (Germany). Dosimetrie. Oct 1991. 
(CONF-8904442-: Research co-ordination meeting: Intercompari- 
son for individual monitoring, Vienna (Austria), 24-28 Apr 1989). In 
Intercomparison for individual monitoring. Vol. 2. 134p. Order 
Number DE93714702. Source: OSTI; NTIS (US Sales Only); INIS. 

The necessity of the ICRU operational quantities is discussed 
from the point of view of practical, opertional radiation protection, 
on the basis of ICRU report 43. It is clear that, although the new 
quantities have some advantages over previous systems of opera- 
tional quantities, there are some disadvantages as well. The 
decision to adopt these quantities is, therefore, not clear cut. 
(orig.). 
35047 (PTB-Dos—20(v.2), pp. 217-221) Experiences with im- 
lon of the new ICRU quantities. Thompson, |.M.G. 
(Central Electricity Generating Board, Berkeley (United Kingdom). 
Nuclear Labs.). Physikalisch-Technische Bundesanstalt, Braun- 
schweig (Germany). Dosimetrie. Oct 1991. (CONF-8904442-: 
Research co-ordination meeting: Intercomparison for individual 
monitoring, Vienna (Austria), 24-28 Apr 1989). In intercomparison 
for individual monitoring. Vol. 2. 134p. Order Number 
DE93714702. Source: OSTI; NTIS (US Sales Only); INIS. 

This report gives details of the programme undertaken by the 
CEGB in converting 4,500 radiation monitoring instruments to dis- 
play, measurement results in SI units only. Following this 
conversion the instruments were calibrated using the ICRU 39 op- 
erational quantitiy ambient doese equivalent. Information is also 
given on the energy response characteristics of current designs of 
instruments to the ICRU 39 quantities. (orig.). 


(PTB-Dos—20(v.2), pp. 222-226) The Swiss concept 
for the Individual monitoring of external radiation. Wernli, C. 
(Paul Scherrer Institute, Radiation Metrology Section, Villigen 


(Switzerland)). Physikalisch-Technische Bundesanstalt, Braun- 
schweig (Germany). Dosimetrie. Oct 1991. (CONF-8904442-: 
Research co-ordination meeting: intercomparison for individual 
monitoring, Vienna (Austria), 24-28 Apr 1989). In intercomparison 
for individual monitoring. Vol. 2. 134p. Order Number 
DE93714702. Source: OSTI; NTIS (US Sales Only); INIS. 
Over several years the Swiss working group on personnel 
dosimetry was involved in the elaboration of a document on meth- 
ods of dosimetry for external radiation. Much effort was devoted to 
producing a practical and problem oriented recommendation, in- 
cluding detailed descriptions of working procedures. International 
developments were taken into account, especially ICRU Report 39. 
In 1986 a recommendation was issued based on the Swiss ordi- 
nance on approval and operation of dosimetry services. (orig.). 


35049 (PTB-Dos—20(v.2), pp. 228-232) Personnel 

In developing countries - the status and the IAEA effort. Ou- 
vrard, R. Physikalisch-Technische Bundesanstalt, Braunschweig 
(Germany). Dosimetrie. Oct 1991. (CONF-8904442-: Research co- 
ordination meeting: intercomparison for individual monitoring, 
Vienna (Austria), 24-28 Apr 1989). In Intercomparison for individual 
monitoring. Vol. 2. 134p. Order Number DE93714702. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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The Agency has 3 major sources of information on the status of 
personnel dosimetry in its developing Member States. Results of 
(1) an IAEA Radiation Protection Questionnaire, (2) RAdiation Pro- 
tection Advisory Team (RAPAT), missions, and (3) Technical 
Cooperation (TC) projects are reviewed. General results are sum- 
marized, together with the Agency efforts to provide support to 
meet identified needs. (orig.). 


35050 (PTB-Dos—20(v.2), pp. 233-253) The IAEA/RCA inter- 
comparison on personal dosimeters. Minami, K. (Dept. of Health 
Physics, Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan)). Physikalisch-Technische Bundesanstalt, Braunschweig 
(Germany). Dosimetrie. Oct 1991. (CONF-8904442-: Research co- 
ordination meeting: intercomparison for individual monitoring, 
Vienna (Austria), 24-28 Apr 1989). In intercomparison for individual 
monitoring. Vol. 2. 134p. Order Number DE93714702. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The IAEA/RCA had prepared a five-year program to strengthen 
radiation protection. The program was started in 1988. In this pro- 
gram, the IAEA/RCA intercomparison on personal dosimeter and 
workshop is scheuduled for 1990. In this report, the present status 
of personal monitoring in IAEA/RCa countries, the technique of 
standard irradiation of personal dosimeters and workshop are de- 
scribed. (orig.). 


35051 (PTB-Dos-20(v.2), pp. 254-263) Organization of the 
individual monitoring in Brazil. Cunha, P. (instituto de 
Radioprotecao e Dosimetria, Rio de Janeiro (Brazil)). Physikalisch- 
Technische Bundesanstalt, Braunschweig (Germany). Dosimetrie. 
Oct 1991. (CONF-8904442-: Research co-ordination meeting: In- 
tercomparison for individual monitoring, Vienna (Austria), 24-28 Apr 
1989). In Inte ison for individual monitoring. Vol. 2. 134p. 
Order Number DE93714702. Source: OSTI; NTIS (US Sales Only); 
INIS. 

There are about 35,000 workers monitored in Brazil. Most of 
them are employed onhealth and non-nuclear industrial areas. The 
external individual monitoring is done by 10 laboratories accredited 
by the Brazilian Nuclear Energy Commission, CNEN, applying spe- 
cific regulation. The personal date and doses of the monitored 
workers are stored in a data bank. In this paper, future improve- 
ments are also discussed. (orig.). 


35052 (PTB-Dos—20(v.2), pp. 264-271) Quality assurance in 
individual monitoring. Patel, P.H. Physikalisch-Technische Bun- 
desanstatt, Braunschweig (Germany). Dosimetrie. Oct 1991. 
(CONF-8904442-: Research co-ordination meeting: Intercompari- 
son for individual monitoring, Vienna (Austria), 24-28 Apr 1989). In 
Intercomparison for individual monitoring. Vol. 2. 134p. Order 
Number DE93714702. Source: OSTI; NTIS (US Sales Only); INIS. 

Quality assurance in individual monitoring strongly depends on 
the calibration, and the control over processing conditions and per- 
formance of reader units to give better reproducibility. The 
performance tests of dosimetry systems through International Inter- 
comparison programmes is the best check on quality assurance. 
However the experience dictates that a calibration of the doseme- 
ters against radiation sources that are being handled by the group 
of persons monitored assures the best results. (orig.). 


35053 (PTB-Dos—20(v.2), pp. 272-286) Individual monitoring 
in mixed photon-beta fields. Christensen, P. (Risoe National 
Lab., Roskilde (Denmark)). Physikalisch-Technische Bundesanstalt, 
Braunschweig (Germany). Dosimetrie. Oct 1991. (CONF-8904442— 
: Research co-ordination meeting: intercomparison for individual 
monitoring, Vienna (Austria), 24-28 Apr 1989). In intercomparison 
for individual monitoring. Vol. 2. 134p. Order Number 
DE93714702. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper discusses requirements for individual monitoring in 
mixed fields of weakly and strongly penetrating radiation. In partic- 
ular important design criteria of personal dosemeters for obtaining 
satisfactory energy and angular responses for monitoring for 
weakly penetrating radiations are discussed and a short description 
is given of the present situation of personal dosemeters for meet- 
ing the ICRP overall accuracy requirements. (orig.). 
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35054 (PTB-Dos—20(v.2), pp. 287-302) Experience in using 
radiothermoluminescence detectors IKS for personne! irradia- 
tion monitoring at the Serpukhov proton synchrotron. 
Baranenkov, N.N.; Golovachik, V.T; Kustarjov, V.N; Lebedev, V.N.; 
Sannikov, A.V.; Spirov, E.G. Physikalisch-Technische Bunde- 
sanstalt, Braunschweig (Germany). Dosimetrie. Oct 1991. 
(CONF-8904442—: Research co-ordination meeting: Intercompari- 
ye for individual monitoring, Vienna (Austria), 24-28 Apr 1989). In 
ison for individual monitoring. Vol. 2. 134p. Order 
eae DE93714702. Source: OSTI; NTIS (US Sales Only); INIS. 
The results of some investigations carried out with widely 
used radiothermoluminescence detectors based on aluminum- 
phosphorous glass are presented. The detector readings in the 
high-energy radiation fields of the Serpukhov accelerator have 
been studied. The characteristics of a new device IKS-C, worked 
out in collaboration with the Institute for Biophysics of USSR are 
presented. A conclusion is made on a possibility to use IKA for 
personnel radiation monitoring, environmental control and for haz- 
ardous situations at the high energy accelerators. (orig.). 


35055 (PTB-Dos—20(v.2), pp. 303-308) Electronic personal 
dosemeters. Marshall, 1.0. (National Radiological Protection 
Board, Chilton (United Kingdom)). Physikalisch-Technische Bunde- 
sanstalt, Braunschweig (Germany). Dosimetrie. Oct 1991. 
(CONF-8904442-: Research co-ordination meeting: Intercompari- 
son for individual monitoring, Vienna (Austria), 24-28 Apr 1989). In 
intercomparison for individual monitoring. Vol. 2. 134p. Order 
Number DE93714702. Source: OSTI; NTIS (US Sales Only); INIS. 
The changing role of electronic personal dosemeters is dis- 
cussed, and the specification of an electronic personal dosemeter 
suitable for use as a legal dosemeter is presented. The advan- 
tages of this type of dosemeter over the passive types are 
discussed, and the arrangements for its commercial production are 
indicated. (orig.). 
35056 (PTB-Dos—20(v.2), pp. 311-318) Some remarks on ac- 
and precision in individual monitoring. Boehm, J. 
(Ger- 
Physikalisch-Technische Bundesanstalt, Braunschweig 


curacy 
(Physikalisch-Technische Bundesanstalt, Braunschweig 
many)). 


(Germany). Dosimetrie. Oct 1991. (CONF-8904442-—: Research co- 


ordination meeting: intercomparison for individual monitoring, 
Vienna (Austria), 24-28 Apr 1989). In intercomparison for individual 
monitoring. Vol. 2. 134p. Order Number DE93714702. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Basic terms like accuracy, precision, repeatability, dosimetry sys- 
tem, dosemeter, -meter and sensor are reviewed. Requirements for 
overall accuracy in routine individual monitoring are discussed in 
connection with the relevant ICRP recommendations. (orig.). 


5602 Thermal Effects 
Refer also to citation(s) 34780 
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Refer also to citation(s) 32739, 32740, 32741, 32742, 32743, 
32770, 34520, 34582, 34646, 34750 


35057 (CONF-9205215—2) Exposure assessment for epi- 
demiologic study of nuclear workers potentially exposed to 
beryllium. Tankersley, W.G. (Oak Ridge Associated Universities, 
Inc., TN (United States)); Cragle, D.L.; Hicks, N.V.; Googin, J.M.; 
Bean, G.L. Oak Ridge Associated Universities, Inc., TN (United 
States). [1992]. 2p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-760R00033. From American 
industrial hygiene conference and exposition; Boston, MA (United 
States); 30 May - 5 jun 1992. Order Number DE92041025. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Extended abstract. 

In response to increased concern about possible exposure of 
Department of Energy workers to beryllium in the past, a pilot 
study was initiated to determine if an exposed population at Y-12 
could be defined and to test the sensitivity of experimental clinical 
methods for diagnosing beryllium hypersensitivity. 
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35058 (CONF-920815-8) Use of toxicity equivalence 
factors in assessing the hazard of related compounds in occu- 
pational settings and at Sites. Ross, R.H.; Young, 
R.A.; Lu, P.Y. Oak Ridge National Lab., TN (United States). Aug 
1992. 25p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 204. American 
Chemical Society national meeting; Washington, DC (United 
States); 23-28 Aug 1992. Order Number DE92040882. Source: 
OSTI; NTIS; INIS; GPO Dep. 

For certain classes of chemicals, bioassay data are not available 
for most members of the class. In order to provide an estimate of 
toxicity for all chemicals in a class, one approach is to use toxicity 
equivalence factors (TEF). Briefly this involves using bioassay data 
to establish the potency of one member of the class and then us- 
ing information such as short term tests and structure- activity 
relationships to predict the potency of analogues relative to the 
benchmark chemical. The assumption is that all the chemicals in 
the class share the same mechanism of action such that their po- 
tency can be ranked relative to the benchmark chemical. This 
report briefly describes the application of the TEF approach to 
dioxins and polynuclear aromatic hydrocarbons. 


35059  (CONF-9209165-3) Artifacts In ambient toxicity test- 
Ing. Kszos, L.A.; Stewart, AJ. Oak Ridge National Lab., TN 
(United States). [1992]. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 65. 
annual conference of the water environment federation; New Or- 
leans, LA (United States); 23 Sep 1992. Order Number 
DE92040514. Source: OSTI; NTIS; GPO Dep. 

Short-term toxicity tests with fathead minnow (Pimephales 
promelas) larvae and Ceriodaphnia dubia can be used to estimate 
the acute or chronic toxicity of effluents or receiving water. The re- 
sults of effluent toxicity tests may need to be interpreted differently 
from the results of ambient toxicity tests. In this paper we provide 
examples of common artifacts, which can cause either false posi- 
tives or false negatives, that we have encountered when these 
tests are used in ambient assessments. The examples we provide 
are drawn from diverse effluent and ambient water toxicity tests 
conducted at the Oak Ridge National Laboratory from March, 1985 
through November, 1991. Three types of artifacts which have been 
encountered when using these tests in ambient applications are 
explored here. One type involves unusual replicate-specific vari- 
ance in survival of fathead minnow larvae. The second and third 
types of artifacts affect the C. dubia test and appear to be related 
to food availability. 


35060 (DOE/ER/60405—7) Mechanisms of interaction of ra- 
diation with matter: Progress report, July 1, 1991—August 31, 
1992. Geacintov, N.E.; Pope, M. New York Univ., NY (United 
States). Radiation and Solid State Lab. 31 Aug 1992. 41p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-86ER60405. Order Number DE92040841. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This project is concerned with studies of biological activity- 
structure relationships in which the mechanisms of interaction of 
ionizing radiation and benzopyrene (PB) compounds with DNA are 
being investigated and compared. Emphasis is focused on effects 
of DNA conformation on its mechanisms of interaction with ionizing 
radiation, on the influence of structure and stereochemistry of BP 
metabolites on mechanisms of DNA damage, and on influence of 
DNA conformation on interactions between BP metabolites and 
DNA molecules, and the structures of the complexes and adducts 
which are formed. One basic theme of this project is the use of 
photoexcited states of BP and nucleic acids as probes of these in- 
teractions. In part | of this report, recent progress on elucidating 
the structures of selected BP-oligonucleotide model adducts by 
high resolution NMR and gel electrophoresis techniques is summa- 
rized. It is shown that the stereochemical properties of 
benzo[a]pyrene diol epoxide-DNA adducts play a crucial role in 
determining their interactions with certain exonucleases. These re- 
sults provide useful models for deriving a better understanding of 
differences biological activities of BP compounds and the relation- 
ships between mutagenicities and the structure properties of 
BP-DNA adducts. In Part Il of this report, a new time-resolved 
method based on picosecond laser pulse techniques for elucidating 





the electronic levels involved in electron photoemission and elec- 
tron transfer in BP and nucleic acid solids is described. 


35061 (NEI-DK-925) Traffic and health: An account of 
health effects connected with air pollution from traffic. Ege Jo- 
ergensen, C.; Jeppesen, S. Center for Alternativ Samfundsanalyse 
(CASA), Copenhagen (Denmark). Oct 1991 41p. (In Danish). Order 
Number DE93711009. Source: OSTI; NTIS. 

Prepared for Greenpeace. 

The aim was to evaluate to what extent the existing level of pol- 
lutive substances in the outside air in Denmark can have harmful 
effects on public health, especially with regard to children. Special 
attention is paid to sulphur dioxide, nitrogen dioxide, ozone, carbon 
monoxide, flying dust and hydrocarbons which irritate the respira- 
tory system, and their carcinogenic effects. It is stated that 
pollutant concentration is higher in urban areas where cars are the 
most significant source. It is discussed whether current pollution 
limits are stringent enough to ensure public health. It is explained 
how smog is formed and a summary is given of other Danish in- 
vestigations of a similiar nature. The overall health risks connected 
with air pollution levels in Denmark are evaluated. (AB) (33 refs.). 


35062 (PNL-SA-20189) Trends in mercury concentrations 
in the hair of women of Nome, Alaska - Evidence of seafood 
consumption or abiotic absorption?. Lasorsa, B. (Bat- 
telle/Marine Sciences Lab., Sequim, WA (United States)). Pacific 
Northwest Lab., Richland, WA (United States). Jun 1992. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. (CONF-9205230-1: Mercury as a 
global pollutant: toward integration and synthesis, Monterey, CA 
(United States), 31 May - 4 jun 1992). Order Number 
DE92019081. Source: OSTI; NTIS; INIS; GPO Dep. 

Eighty samples of hair from women of child-bearing age from 
Nome, Alaska, and seven control samples from women living in 
Sequim, Washington, were analyzed for mercury concentration by 
segmental analysis in an effort to determine whether seasonal fluc- 
tuations in mercury concentration in the hair samples can be 


correlated to seasonal seafood consumption. Full-length hair 
strands were analyzed in 1.1-cm segments representing 1 month's 
growth using a strong acid digestion and cold vapor atomic fluores- 
cence analysis. It was assumed that the concentration of mercury 
in each segment is an indicator of the mercury body burden during 


the month in which the segment emerged from the scalp. Eighteen 
of the samples show seasonal variability, with five of the controls 
and one Nome resident showing winter highs while all Nome resi- 
dents show summer highs. Twenty-six of the samples show an 
increase in mercury concentration toward the distal end of the 
strand regardless of month of growth. The trend of increasing 
mercury concentrations toward the distal end of the hair strand re- 
gardiess of month of emergence, and the documented presence of 
elevated levels of elemental mercury in the Nome area suggest 
that these elevated levels may actually be due to external contami- 
nation of the hair strands by adsorption and not due to ingestion of 
contaminated foodstuffs such as seafood. 


35063 (RFP-4588) Toxicological dose assessment and 
acute health effect criteria. Stalker, A.C.; White, B. EG and G 
Rocky Flats, Inc., Golden, CO (United States). Rocky Flats Plant. 
[1992]. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC34-90DP62349. (CONF-9208117-5: 
1992 safety analysis workshop, Salt Lake City, UT (United States), 
11-13 Aug 1992). Order Number DE92019362. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The use of hazardous materials requires the means of assessing 
doses from postulated accidental exposures to the hazardous ma- 
terials. Hazardous materials include radiological and toxicological 
substances. Health effects are often divided into either acute (short 
term exposure) or chronic (long-term-exposure)-categories. Dose 
assessments and health effects are used in Hazard Classification, 
Safety Analysis Reports and Unreviewed Safety Question Determi- 
nations. The use of hazardous substances requires a means of 
assessing the potential health effects from exposure. Two types of 
toxicological data exist. The first is measured effects from human 
exposure, either accidentally or studies. The second consists of 
data from toxicity and lethality studies on mammals, often mice or 
rats. Because the data for human exposure is severely limited, an 


56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5604 Other Environmental Pollutant Effects 


approach is needed that uses basic toxicity and lethality data from 
animal studies to estimate acute health effects in humans. The 
proach chosen is the one suggested jointly by the EPA, FEMA, 
and DOT in their “Technical Guidance for Hazards Analysis”, De- 
cember 1987. 


35064 (WSRC-MS-—92-206) Toxic chemical risk acceptance 
criteria. Craig, D.K. (Westinghouse Savannah River Co., Aiken, 
SC (United States)); Davis, J.; Lee, L.; Lein, P.; Omberg, S. West- 
inghouse Savannah River Co., Aiken, SC (United States); 
Westinghouse Electric Corp., Carlsbad, NM (United States). Waste 
Isolation Div. [1992]. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. (CONF- 
9208117-6: 1992 safety analysis workshop, Salt Lake City, UT 
(United States), 11-13 Aug 1992). Order Number DE92019342. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper presents recommendations of a subcommittee of the 
Westinghouse M & 0 Nuclear Facility Safety Committee concerning 
toxic chemical risk acceptance criteria. Two sets of criteria have 
been developed, one for use in the hazard classification of facili- 
ties, and the second for use in comparing risks in DOE non-reactor 
nuclear facility Safety Analysis Reports. The Emergency Response 
Planning Guideline (ERPG) values are intended to provide esti- 
mates of concentration ranges for specific chemicals above which 
exposure would be expected to lead to adverse heath effects of in- 
creasing severity for ERPG-1, -2, and -3s. The subcommittee 
recommends that criteria for hazard class or risk range be based 
on ERPGs for all chemicals. Probability-based Incremental Cancer 
Risk (ICR) criteria are recommended for additional analyses of 
risks from all known or suspected human carcinogens. Criteria are 
given for both on-site and off-site exposure. The subcommittee 
also recommends that the 5-minute peak concentration be com- 
pared with the relevant criterion with no adjustment for exposure 
time. Since ERPGs are available for only a limited number of 
chemicals, the subcommittee has developed a proposed hierarchy 
of concentration limit parameters for the different criteria. 
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35065 (DOE/RA/50219-T22) Investigation of effects of 60- 
Hz electric and magnetic fields on operant and social behavior 
and on the neuroendocrine system of nonhuman primates: 
Neuroendocrine portion of Experiment IV: Quarterly report No. 
38. Rogers, W.R.; Rhodes, J.W. Southwest Research Inst., San 
Antonio, TX (United States). Dept. of Biosciences and Bioengineer- 
ing. 31 Aug 1992. 401p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO2-80RA50219. Order Number 
DE92040955. Source: OSTI; NTIS; GPO Dep. 

This quarterly report covers the neuroendocrine Portion of Exper- 
iment IV. Serum melatonin concentration was measured in 
individual baboons, each implanted with a chronically indwelling ve- 
nous cannula. As in Experiment Ill the system of six automatic 
blood samplers was used to achieve undisturbed, 24 hr per day, 
simultaneous blood sampling from six individual subjects. The ob- 
jective of the neuroendocrine portion of Experiment IV was to 
determine if 30 kV/m electric and 1.0 G magnetic field (E/MF) ex- 
posure produced a 50% decline in nocturnal serum melatonin 
concentration. Other groups of subjects were tested concurrently 
during Experiment IV to assess E/MF effects on group social and 
individual operant behavior. The results of these experiments will 
be covered respectively in the next two quarterly reports. The 
results of Experiment IV, as was the case with the result of Experi- 
ments Ill and IIIA, provide little or no evidence that E/MF exposure, 
under the conditions of these experiments, affects nocturnal serum 
melatonin concentrations of nonhuman primates. Together the neg- 
ative results of Experiments Ill, IIA and IV indicate that day-time 
exposure of primates to slow-onsetoffset, regularly-scheduled E/ 
MF does not produce melatonin suppression, strongly suggesting 
that such exposure would not affect human melatonin either. How- 
ever, before concluding that E/MF exposure in general has no 
effect on primate melatonin, nightime exposure needs to be exam- 
ined, and the possibility, suggested by the Pilot Experiment, that 
fast onset/offset, irregularly-scheduled E/MF can completely sup- 
press melatonin needs to be investigated. 
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35066 (PNL-8309) Evaluation of S-101 course “Supervi- 
sors Orientation to Occupational Safety Compliance in DOE” 
taught in Amarillo, Texas May 19-22, 1992. Wright, T.S. Pacific 
Northwest Lab., Richland, WA (United States). Sep 1992. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE93000414. Source: 
OSTI; NTIS; GPO Dep. 

This report summarizes trainee evaluations for the Safety Train- 
ing Section course, “Supervisors’ Orientation to Occupational 
Safety in DOE”, (S-101) which was conducted May 19-22 at the 
Pantex Plant, in Amarillo, Texas. Section 1.1 and 1.2 of this report 
summarize the quantitative course evaluations that trainees pro- 
vided upon completion of the course. Appendix A provides a 
transcript of the trainees’ written comments. Numeric course rat- 
ings were generally positive and show that the course material and 
instruction were very effective. Written comments supported the 
positive numeric ratings. The course content and knowledge 
gained by the trainees exceeded most of the students’ expecta- 
tions of the course. Results from the final examination showed that 
students gained significant knowledge from the course. 


35067 (PNL-8310) Evaluation of S-101 course “Supervi- 
sors Orientation to Occupational Safety Compliance in DOE” 
taught In Richland, Washington May 5-8, 1992. Wright, T.S. Pa- 
cific Northwest Lab., Richland, WA (United States). Sep 1992. 22p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93000415. Source: 
OSTI; NTIS; GPO Dep. 

This report summarizes trainee evaluations for the Safety Train- 
ing Section course, “Supervisors’ Orientation to Occupational 
Safety in DOE”, (S-101)which was conducted May 5-8 at Hanford, 
in Richland, Washington. Section 1.1 and 1.2 of this report summa- 
rizes the quantitative course evaluations that trainees provided 
upon completion of the course. Appendix A provides a transcript of 


the trainees’ written comments. Numeric course ratings were gener- 
ally positive and show that the course material and instruction were 
very effective. Written comments supported the positive numeric 
ratings. The course content and knowledge gained by the trainees 
exceeded most of the students’ expectations of the course. 


35068 (PNL-8311) Evaluation of P-101 course “Orientation 
to Occupational Safety Compliance in DOE” taught in Liver- 
more, California March 31—April 10, 1992. Colley, D.L. Pacific 
Northwest Lab., Richland, WA (United States). Sep 1992. 23p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93000416. Source: 
OSTI; NTIS; GPO Dep. 

This report summarizes trainee evaluations for the Safety and 
Health Training Section course, “Orientation to Occupational Safety 
Compliance in DOE” (P-101), which was conducted March 31 to 
April 10 at Lawrence Berkeley Laboratory, in Livermore, California. 
Section 1.1 and 1.2 of this report summarize the quantitative 
course evaluations that trainees provided upon completion of the 
course. Appendix A provides a transcript of the trainees’ written 
comments. Numeric course ratings were generally positive and 
show that the course material and instruction were very effective. 
Written comments supported the positive numeric ratings. The 
course content and knowledge gained by the trainees exceeded 
most of the students’ expectations of the course. Results from the 
final examination showed that students gained significant knowl- 
edge from the course. 


35069 (PNL-8312) Evaluation of P-101 course “Orientation 
to occupational safety compliance in DOE” taught In Albu- 
querque, New Mexico, April 28—May 8, 1992. Colley, D.L. Pacific 
Northwest Lab., Richland, WA (United States). Sep 1992. 21p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92041354. Source: 
OSTI; NTIS; GPO Dep. 

This report summarizes trainee evaluations for the Safety Train- 
ing section course, “Orientation to Occupational Safety in DOE”, 
(P-101) which was Section course , conducted April 28 to May 8, 
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1992 at Sandia National Laboratory, in Albuquerque, New Mexico. 
Section 1.1 and 1.2 of this report summarizes the quantitative 
course evaluations that trainees provided upon completion of the 
course. Appendix A provides a transcript of the trainees’ written 
comments. Numeric course ratings were generally positive and 
show that the course material and instruction were very effective. 
Written comments supported the positive numeric ratings. The 
course content and knowledge gained by the trainees exceeded 
most of the students’ expectations of the course. Results from the 
final examination showed that students gained significant knowl- 
edge from the course. 


35070 (PNL-8313) Evaluation of S-101 course “Orientation 
to Occupational Safety Compliance in DOE” taught in Albu- 
querque, New Mexico January 21, 1992—January 24, 1992. 
Wright, T.S. Pacific Northwest Lab., Richland, WA (United States). 
Sep 1992. 17p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE93000417. Source: OSTI; NTIS; GPO 
Dep. 

This report summarizes trainee evaluations for the Safety and 
Health Training Section course, “Supervisors’ Orientation to Occu- 
pational Safety in DOE”, (S-101) which was conducted January 
21-24 at Sandia National Laboratory, in Albuquerque, New Mex- 
ico. Section 1.1 and 1.2 of this report summarize the quantitative 
course evaluations that trainees provided upon completion of the 
course. Appendix A provides a transcript of the trainees’ written 
comments. Numeric course ratings were generally positive and 
show that the course material and instruction were very effective. 
Written comments supported the positive numeric ratings. The 
course content and knowledge gained by the trainees exceeded 
most of the students’ expectations of the course. Results from the 
final examination showed that students gained significant knowl- 
edge from the course. 


35071 (PNL-8315) Evaluation of S-101 course “Supervi- 
sors Orlentation to Occupational Safety Compliance in DOE” 
taught In Livermore, Cailfornia April 21, 1992—April 24, 1992. 
Wright, T.S. Pacific Northwest Lab., Richland, WA (United States). 
Sep 1992. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93000418. Source: OSTI; NTIS; GPO Dep. 

This report summarizes trainee evaluations for the Safety Train- 
ing Section course, “Supervisors’ Orientation to Occupational 
Safety in DOE”, (S-101) which was conducted April 21-24 at San- 
dia National Laboratory, in Livermore, California. Section 1.1 and 
1.2 of this report summarize the quantitative course evaluations 
that trainees provided upon completion of the course. Appendix A 
provides a transcript of the trainees’ written comments. Numeric 
course ratings were generally positive and show that the course 
material and instruction were very effective. Written comments sup- 
ported the positive numeric ratings. The course content and 
knowledge gained by the trainees exceeded most of the students’ 
expectations of the course. Results from the final examination 


showed that students gained significant knowledge from the 
course. 
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35072 (ENEA-RT-AMB-91-05) New accelerometric data 
base. Lombardi, E. ENEA, Casaccia (Italy). Area Energia Ambiente 
e Salute. Mar 1992. 259p. (In Italian). Order Number DE93712136. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The INGSITI laboratory has developed a software tool which 
processes any seismic record (acceleration, velocity and even dis- 
placement) starting from the instrumental data, which may be in 
digital or analog form. If the instrumental data is in analog form, it 





must be converted to digital form before being processed. The pro- 
cessing is made up to the production of corrected-data and 
response spectra. Since the most used seismic data is the acceler- 
ation the above software has been named 'Accelerometric Data 
Bank’. Purpose of this paper is the description of the programs 
which constitute the accelerometric data bank. 


35073 (ETDE/JP-mf-93716254, pp. 9-13) Study of a preci 
sion resistivity analytic method by the deep electromagnetic 
survey.: Reflection response in case of resistivity changing 
continuously. Mitsuhata, Y. (Geological Survey of Japan, Tsukuba 
(Japan)). Geological Survey of Japan, Tsukuba, Ibaraki (Japan). 
Dec 1991. 280p. (In Japanese). In Interim report on the 1990 re- 
search and development results of Sunshine Project.: Research on 
deep geothermal resource exploratin technology. Order Number 
DE93716254. Source: OSTI; NTIS (US Sales Only). 

The sound wave propagration in liquid is mathematically de- 
scribed and it is shown that the reflection response to a sound 
wave incident vertically to the liquid surface is given by the Fourier 
transform of the reflection coefficient when the acoustic impedance 
changes with the depth. On the other hand, it is showm that the re- 
flection response to an electromagnetic wave incident vertically 
from the surface into the ground where the specific resistance 
changes continuously with the depth, is treated with the MT 
method and this is equal to the Laplace transform of the quantity 
corresponding to the reflection coefficient series. In this connection, 
it is shown in the case of the horizontal stratification model that re- 
spective reflection responses can be expressed by the polynomial 
of Z for the sound wave or u for the electromagnetic wave (where 
u and Z are respectively functions of wave frequency and the 
vertical shuttle time). It is also shown that the specific apparent re- 
sistance and the phase which are used in the conventional MT 
method are equivalent to the above mentioned reflection response. 
4 refs., 1 fig. 


35074 (ETDE/JP-mf-93716254, pp. 19-31) Study of a micro- 
earthquake method.: Micro-selsmic activities in the Hohi 


| area (in 1990). Sugihara, M. (Geological Survey of 
Japan, Tsukuba (Japan)); Nishi, Y.; Tosha, T. Geological Survey of 
Japan, Tsukuba, Ibaraki (Japan). Dec 1991. 280p. (In ee. 
In Interim report on the 1990 research and development results 


the Sunshine Project.: Research on deep geothermal resource “4 
ploration technology. Order Number DE93716254. Source: OSTI; 
NTIS (US Sales Only). 

This paper is the report concerning the microseismic activities for 
one year of 1990 generated at the Hohi geothermal area. Pro- 
cessed results of the observed data are provided as the epicenter 
distribution map, the epicenter distribution maps classified by depth 
and the frequency distribution maps of daily generation. The seis- 
mic activities in this year do not have any different features 
compared with those in previous several years (siene 1982) and 
the following features are confirmed: earthquakes which are gener- 
ated at the shallow hypocenters in the Hatchobaru area distribute 
to the NW-SE direction; the concentrated seismic activities are 
confirmed at a little deeper location (5 to 10) Kassengun observa- 
tion point, the Akihata observation point and near Yutsubo; and a 
large earthquake (M 4.1) was generated near the Hatchoubaru 
early in October. The following facts were found from the compari- 
son of analyzed results of the data observed by the seismological 
observation network around this area: this area has larger b value 
than that of peripheral area indicating that the fracture of upper 
crust in this area progresses; and the relation to the seismic activi- 
ties in the peripheral area was clarified. 5 refs., 11 figs. 


35075 (ETDE/JP-mf-93716254, pp. 32-102) Study of a 
micro-earthquake method.: Temporary micro-seismic observa- 
tion system In Geoloical Survey of Japan. Nishi, Y. (Geological 
Survey of Japan, Tsukuba (Japan)); Tosha, T.; Subihara, M. Geo- 
logical Survey of Japan, Tsukuba, Ibaraki (Japan). Dec 1991. 280p. 
(In Japanese). In Interim report on the 1990 research and develop- 
ment results of the Sunshine Project.: Research on deep 
geothermal resource exploration technology. Order Number 
DE93716254. Source: OSTI; NTIS (US Sales Only). 

After the Geological Survey of Japan has studied the temporary 
micro-seismic observation system to be applicable to a geothermal 
area, this paper describes the final conclusion attained up to now. 
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This system consists of main components such as seismometers, 
pre-amplifiers, signal cables, cable connectors, portable type wave- 
form data recorders, and time error meters. Velocity seismometers 
made by Mark Products inc. (USA) were adopted for the seis- 
mometers, and the cable transmission system was adopted for the 
transmission of signal from a per-amplifier to a data recorder. The 
waveform data recorder, which is put in a small waterproof case, is 
operated with DC and can be operated by the remote control using 
telephone line. The time error meters are used to synchronize the 
time between the setting points when the meters are placed on 
multiple points. In this connection, the measured results for 
characteristics obtained by a shaking table for the L-22D-3DL seis- 
mometer should be specially mentioned. 10 refs., 11 figs., 1 tab. 


103-109) Study on 
geotomography.: Underground parameters derived 
from veloctly and amplitude data VSP method. Ominato, 
T. (Geological Survey of Japan, Tsukuba (Japan)); Kuwabara, Y.; 
Kiguchi, T.; Ito, H. Geological Survey of Japan, Tsukuba, Ibaraki 
(Japan). Dec 1991. 280p. (in Japanese). In /nterm report on the 
1990 research and development results of the Sunshine Project.: 
Research on deep geothermal resource exploration technology. 
Order Number DE93716254. Source: OSTI; NTIS (US Sales Only). 

An estimation was made on a number density (v) in under- 
ground fracture and its size (a) from data obtained in a shaft well 
with a depth of 800 m using the VSP method as a result of using 
the following method. In this well, the degree of P-wave amplitude 
decay changes suddenly at a depth of 600 m as a boundary, and 
the fracture density derived from a bore hole viewer has been de- 
creased largely. The reason for the values of Q p—' (a) parameter 
to express (P-wave decay) differing between those obtained at 
depths shallower and deeper then 600 m was hypothesized to 
have been caused from elastic wave scattering because of a 
fracture, and the value for » a © was derived using the Q p—' teeo- 
retical expression by Hudson. On the other hand, the value of v a 
3 was derived in relation with the decrease in the elastic wave ve- 
locity and the crack density dependence of velocity ratio in P-wave 
and S-wave, using the relationship given by O ’ Connel and Budi- 
ansky. The result thus obtained was v = 1 x 10 —* pieces per m ° 
and a = 15 m. 5 refs., 4 figs., 2 tabs. 


35076 (ETDE/JP-mf-93716254, pp. 
fracture 


35077 (ETDE/JP-mf-93716254, pp. 139-147) Simulation of 
fracture formation. Mizugaki, K. (Geological Survey of Japan, 
Tsukuba (Japan)). Geological Survey of Japan, Tsukuba, Ibaraki 
(Japan). Dec 1991. 280p. (in Japanese). In Interim report on the 
1990 research and development results of the Sunshine Project.: 
Research on deep geothermal resource exploration technology. 
Order Number DE98716254. Source: OSTI; NTIS (US Sales Only). 

As a result of the simulation research on the formation process 
of fractures in the geothermal area (by the elasto-plasticity finite el- 
ement method), software of two- and three-dimensional virtual 
basement displacement method was made by 1989FY. In addition, 
the result of revising the details and unifying various formats in 
1990FY is pressented as a file formation of two-dimensional soft- 
ware group and three-dimensional software group and as a relation 
between the program and deta files at the time of conducting the 
simulation, and also the points to be taken notice of in applying the 
virtual basement displacement method to the area to be studied 
are described. Further, pointed out are the problems in applying 
the virtual basement displacement method to the geothermal area 
where the fracture system is generally regarded as important, that 
is, a large scale fracture cannot be represented, the place which 
was once fractured should be indicated as a weak line but it is 
hard to reproduce it. 5 refs., 5figs. 


35078 (KFK-4976) Geochemical modeling. Proceedings. 
Grambow, B. (Technische Univ. Berlin (Germany). Inst. fuer Kern- 
technik); Koss, V. Kernforschungszentrum Karlsruhe GmbH 
(Germany). Inst. fuer Nukleare Entsorgungstechnik. Dec 1991. 
107p. (In German). (CONF-9009272-: 11. International Energy 
Agency (IEA) research and development on fusion materials con- 
ference, Karlsruhe (Germany), 11 Sep 1990). Order Number 
DE93705610. Source: OSTI; NTIS (US Sales Only); INIS. 
Contributions to the workshop ‘Geochemical modeling’ from 19 
to 20 September 1990 at the Karlsruhe Nuclear Research Centre. 
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The report contains the programme and a selection of the lectures 
held at the workshop ’Geochemical modeling’. (BBR). 


66 PHYSICS 
Refer also to citation(s) 34424, 35458 


35079 (INIS-SU-320/A) Mathematical models of near 
space. Tome 2: Proceedings of 2. All-Union conference on 
memory of V.P. Shabanski. Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation); Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-lssledovatel’skij Inst. 
Yadernoj Fiziki. 1991 164p. (in Russian). (CONF-9012130-: 2. all- 
union conference on the mathematical models of near space, 
Moscow (USSR), 1-3 Dec 1990). Order Number DE93000809. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Separate abstracts were prepared for the individual papers in 
this report. 


6611 Classical and Quantum Mechanics 


Refer also to citation(s) 35090, 35125, 35128, 35136, 35177, 
35466, 35473 


35080 (CONF-910957—4) The trajectory analysis of bevel 
planetary gear trains. Lin, Chen-Chou; Tsai, Lung-Wen. Maryland 
Univ., College Park, MD (United States). [1991]. 8p. Sponsored by 
USDOE, Washington, DC (United States); National Science 
Foundation, Washington, DC (United States). DOE Contract FG05- 
88ER13977. From 17. American Society of Mechanical Engineers 
(ASME) design automation conference; Miami, FL (United States); 
22-25 Sep 1991. Order Number DE92040898. Source: OSTI; 
NTIS; GPO Dep. 

In this paper, the trajectory of bevel planetary wear trains has 
been studied. The parametric equations of trajectory are derived. It 
is shown that the trajectory generated by a tracer point on the 
planet of a bevel planetary gear train is analogous to that of a spur 
planetary gear train. Two cases, gear ratio equal to one and two, 
are presented in detail including the geometric description, plane of 
symmetry, extent of trajectory, number of nodes (cusps) their 
locations. The criteria for the existence of cusps are verified alge- 
braically, and interpreted from geometrical point of view. 


35081 (DOE/ER/40272-168) Explaining cloud chamber 
tracks. Broyles, A.A. Florida Univ., Gainesville, FL (United States). 
Dept. of Physics. 16 Jun 1992. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG05-86ER40272. 
(UFIFT-HEP-—92-21). Order Number DE92040502. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The operation of many detection devices is usually explained in 
terms of the ionization tracks produced by particles despite the fact 
that the corresponding incident wave functions extended over the 
entire sensitive regions of the detectors. The mechanisms by which 
the wave function appears to collapse to a track is analyzed here. 


35082 (GANIL-P-92-09) Quantum tunneling in the driven 
SU(2) model. Kaminski, P. (Grand Accelerateur National d’ions 
Lourds (GANIL), 14 - Caen (France)); Ploszajczak, M.; Arvieu, R. 
Grand Accelerateur National d’lons Lourds (GANIL), 14 - Caen 
(France). 1992. 23p. (CONF-920140—: 30. winter meeting on nu- 
clear physics, Bormio (Italy), 27 Jan - 1 feb 1992). Order Number 
DE93703441. Source: OSTI; NTIS (US Sales Only); INIS. 

The tunneling rate is investigated in the quantum and classical 
limits using an exactly soluble driven SU(2) model. The tunneling 
rate is obtained by solving the time-dependent Schroedinger equa- 
tion and projecting the exact wave-function on the space of 
coherent states using the Husimi distribution. The presence of the 
classical chaotic structures leads to the enormous growth in the 
tunneling rate. The results suggest the existence of a new mecha- 
nism of quantum tunneling, involving transport of the wave-function 
between stable regions of the classical phase-space due to a cou- 
pling with ‘chaotic’ levels. (author) 17 refs., 13 figs. 


35083 (INIS-SU-320/A, pp. 13-17) Magnetic monopole mo- 
tion In a field of a magnetic dipole. Gubar’, Yu.l. (Moskovskij 
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Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel'skij Inst. Yadernoj Fiziki). Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-lssledovatel’skij 
Inst. Yadernoj Fiziki. 1991. 164p. (In Russian). (CONF-9012130—: 
2. all-union conference on the mathematical models of near space, 
Moscow (USSR), 1-3 Dec 1990). In Mathematical models of near 
space. Tome 2: Proceedings of 2. All-Union conference on mem- 
ory of V.P. Shabanski. Order Number DE93000809. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Motion of a nonrelativistic magnetic monopole in a field of a 
magnetic dipole is studied. This problem is mathematically equiva- 
lent to that of motion of a particle having an electric charge in a 
field of an electric dipole. 2 refs. 


35084 (SLAC-PUB-5856) Anti-hydrogen: The cusp be- 
tween quantum mechanics and general relativity. Noyes, H.P. 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Sep 1992. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00515. (CONF- 
9207149-1: Hyperfine interactions of the anti-hydrogen workshop, 
Munich (Germany), 30-31 Jul 1992). Order Number DE93001807. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We argue that the crossing (CPT) symmetry of relativistic 
quantum mechanics requires that both the coulombic and the New- 
tonian force between pairs of particles will reverse when one is 
replaced by its anti-particle. For consistency, this requires a theory 
in which both the equivalence principles and gauge invariance are 
abandoned. thus whether anti-hydrogen “falls” up or down will pro- 
vide an experiment crusis separating general relativity and gauge 
invariance from this version of quantum mechanics. 


35085 (UCRL-JC—111083) A volume density optical model. 
Williams, P.L. (Illinois Univ., Urbana, IL (United States)); Max, N.L. 
Lawrence Livermore National Lab., CA (United States). Jul 1992. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-921079-3: Visualization 1992, 
Boston, MA- (United States), 19-23 Oct 1992). Order Number 
DE92019502. Source: OSTI; NTIS; GPO Dep. 

A simple, but accurate, formal volume density optical model is 
developed for volume rendering scattered data or scalar fields from 
the finite element method, as opposed to scanned data sets where 
material classification is involved. The model is suitable either for 
ray tracing or projection methods and allows maximum flexibility in 
setting color and opacity. An expression is derived for the light in- 
tensity along a ray in terms of six userspecified transfer functions, 
three for optical density and three for color. Closed form solutions 
under several different assumptions are presented including a new 
exact result for the case that the transfer functions vary piecewise 
linearly along a ray segment within a cell. 


6612 Techniques of General Use In Physics 
Refer also to citation(s) 35088, 35329 


35086 (CONF-920741-1) The ORNL radioactive ion beam 
project with the ORIC accelerator. Olsen, D.K. (Oak Ridge Na- 
tional Lab., TN (United States)); Alton, G.D.; Baktash, C.; Dowling, 
D.T.; Garrett, J.D.; Haynes, D.L.; Jones, C.M.; Juras, R.C.; Lane, 
S.N.; Lee, I.Y.; Meigs, M.J.; Mills, G.D.; Mosko, S.W.; Tatum, B.A.; 
Toth, K.S.; Carter, H.K.;.0ak Ridge National Lab., TN (United 
States). [1992]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Confer- 
ence on cyclotrons and their applications; Vancouver (Canada); 
10-16 Jul 1992. Order Number DE92040027. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The ORNL project to produce medium-intensity, proton-rich, ra- 
dioactive ion beams (RIBS) for astrophysics, nuclear physics, and 
applied research with the Holifield Heavy lon Research Facility 
(HHIRF) accelerators has been approved. Radioactive atoms will 
be produced by fusion reactions in an Isotope Separator On-Line 
(ISOL)type target-ion source assembly using light ion beams from 
the Oak Ridge Isochronous Cyclotron (ORIC). The radioactive 
atoms will be converted to negative ions using either (1) direct- 
surface ionization or (2) charge exchange following positive 





ionization. After acceleration to approximately 300 keV from a high- 
voltage platform, these negative ions will be injected into the 
25-MV tandem accelerator for acceleration to higher energies. 
Beams of up to mass 80 will be accelerated to energies greater 
than 5 MeV/nucleon. For some radioactive beams. intensities 
greater than | pnA are possible. 


35087 (IPNO-DRE-92-09) Measurements in the beam direc- 
tion of the “Ar projectile lon at 44 MeV/A. Bacri, 
Ch.O. (and others); Roussel, P.; Borrel, V.; Clapier, F.; Anne, R.; 
Bernas, M.; Blumenfeld, Y.; Gauvin, H.; Herault, J.; Jacmart, J.C. 
Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nucleaire. 
Apr 1992. 50p. Order Number DE93710904. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Accurate beam direction measurements (0+3mr) have been ~ 
formed on the “°Ar projectile fragmentation on a Ni target, at 44 
MeV/u, by using the telescopic mode on the double spectrometer 
LISE at GANIL. Sampling results on Al and Au targets are also 
presented. Velocity distributions are analysed for fragments of 
masses from 10 to 45. As expected from a study of the forward 
angle physics, the presented beam direction measurements (0 
deg) and the grazing angle ones (3 deg) exhibit spectacular differ- 
ences. The most probable velocities are found much closer to the 
beam one at 0 deg than at 3 deg. The velocity-integrated mass- 
yields obtained in the beam direction exhibit a regular exponential 
rise from A = 18 to A = 40. The role of diffraction is to be exam- 
ined. (author) 24 refs., 13 figs., 2 tabs. 


6613 Other Aspects of Physical Science 


Refer also to citation(s) 34043, 34207, 34239, 34320, 34334, 
34350, 35084, 35176 


35088 (CONF-9207113-2) Prospects for studies of astro- 
physical Interest with radioactive lon beams. Garrett, J.D. Oak 
Ridge National Lab., TN (United States). [1992]. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 2. international symposium on nuclear as- 
trophysics: nuclei in the cosmos; Karlsruhe (Germany); 6-10 Jul 
1992. Order Number DE92041018. Source: OSTI; NTIS; GPO Dep. 

Realistic estimates of the new nuclei that will become accessible 
for study with the planned new generation of radioactive beam 
facilities are compared with the predicted paths of the various nu- 
cleosynthetic processes. These facilities should permit studies of 
essentially the complete set of nuclei associated with the m- and 
p-processes, the CNL cycle, and big-bang nucleosynthesis, as well 
as the r-process below A = 150. 


35089 (DOE/ER/40272-166) Classical fluids of negative 
heat capacity. Landsberg, P.T. (Southampton Univ., (United King- 
dom). Faculty of Mathematical Studies); Woodard, R.P. Florida 
Univ., Gainesville, FL (United States). Dept. of Physics. Jun 1992. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG05-86ER40272. (UFIFT-HEP-92-18). Order Number 
DE92040507. Source: OSTI; NTIS; GPO Dep. 

It is shown that new parameters X can be defined such that the 
heat capacity C, = T(8S/8T)X is negative, even when the canoni- 
cal ensemble (i.e. at fixed T = (@U/8S) and Y + X) is stable. As 
examples we treat black body radiation and general gas systems 
with nonsingular «7. For the case of a simple ideal gas we even 
exhibit an apparatus which enforces a constraint X(p,V) = const. 
that makes Cx < 0. Since it is possible to invent constraints for 
which canonically stable systems have negative heat capacity we 
speculate that it may also be possible to infer the statistical me- 
chanics of canonically unstable systems - for which even the 
traditional heat capacities are negative - by imposing constraints 
that stabilize the associated, inoncanonical ensembles. 


35090 (DOE/ER/40272-167) Mode analysis and Ward iden- 
titles for perturbative gravity in de Sitter space. 
Tsamis, N.C. (Crete Univ., Iraklion (Greece). Dept. of Physics); 
Woodard, R.P. Florida Univ., Gainesville, FL (United States). Dept. 
of Physics. Jun 1992. 12p. Sponsored by USDOE, Washington, 
DC (United States); North Atlantic Treaty Organization, Brussels 
(Belgium). DOE Contract FG05-86ER40272. Grant CRG-920627. 
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(UFIFT-HEP-92-20). Order Number DE92040503. Source: OSTI; 
NTIS; GPO Dep. 

We study linearized gravitons on the D-dimensional open sub- 
manifold spanned by de Sitter conformal coordinates. The physical 
modes are found in the same way as for flat space by imposing 
exact gauge conditions on the invariant field equations and then 
exploiting the residual gauge freedom of solutions. The resulting 
polarization tensors have vanishing zero components and are 
transverse and traceless, just as in flat space. We also show that 


vacua exist such that the ghost and graviton propagators obey the 
Ward identity relating them. 


35091 (INIS-mf-13345, pp. 113) On the annual variation of 
photons originated from secondary cosmic ray components at 
sea level at Nagoya, Japan. Nakashima, Y. (Nagoya Univ. 
(Japan)). Commission of the European Communities, Brussels 
(Belgium); USDOE Office of Energy Research, Washington, DC 
(United States). Office of Health and Environmental Research; In- 
ternational Atomic Energy Agency, Vienna (Austria); Salzburg Univ. 
(Austria). Inst. fuer Allgemeine Biologie, Biochemie und Biophysik. 
1991. 222p. (CONF-910905-—: 5. international s' jum on the 
natural radiation environment, Salzburg (Austria), 22-28 Sep 1991). 
In Fifth international symposium on the natural radiation environ- 
ment (NRE - V). Book of abstracts. Order Number DE93601410. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. SEA LEVEL/cosmic electrons; SEA LEVEL/cosmic 
muons; SEA LEVEL/cosmic photons; SEASONAL VARIATIONS 


35092 (INIS-SU-320/A, pp. 9-12) Guiding-center model for 
nonadiabatic particle motion. Kuznetsov, S.N. (Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki); Yushkov, B.Yu. Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel'skij Inst. Yadernoj Fiziki. 1991. 164p. (in Russian). 
(CONF-9012130-: 2. all-union conference on the mathematical 
models of near space, Moscow (USSR), 1-3 See #9 1990). In Mathe- 
matical models of near space. Tome 2: Proceedings of 2. All-Union 
conference on memory of V.P. Shabanski. Order Number 
DE93000809. Source: OSTI; NTIS (US Sales Only); INIS. 

The model of a guiding center for nonadiabatic particle motion in 
the geomagnetic field is given. At equatorial pitch angles a<30 
deg the central trajectory is an effective model for a guiding center. 
The behavior of the equatorial central trajectory characteristics is 
studied. 5 refs.; 2 figs. 


35093 (INIS-SU-320/A, pp. 18-22) Magnetopeuse acceler- 
ated motions under action of soler wind inhomogeneities as a 
trigger of the Kelvin-Helmholtz instability. Mishin, V.V. (AN 
SSSR, Irkutsk (Russian Federation). Sibirskij Inst. Zemnogo Mag- 
netizma lonosfery i Rasprostraneniya Radiovoin). Moskovskij 
Gosudarstvenny| Univ., Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1991. 164p. (in Russian). 
(CONF-9012130-: 2. all-union conference on the mathematical 
models of near space, Moscow (USSR), 1-3 Dec 1990). In Mathe- 
matical models of near space. Tome 2: Proceedings of 2. All-Union 
conference on memory of V.P. Shabanski. Order Number 
DE93000809. Source: OSTI; NTIS (US Sales Only); INIS. 

A model, providing to calculate the characteristic times and ac- 
celerations of magnetopause motions under the action of a 
semispace of increased (or decreased) pressure of solar wind with 
a sharp leading edge, is given. The model gives a possibility to ex- 
plain not only cases of multiple magnetopause registration, but 
also the existence of an irregular structure of the plasma and field 
profiles at the boundary. 10 refs.; 1 fig. 


35094 (INIS-SU-320/A, pp. 23-27) Electron acceleration in 
shift MHD flows at the Earth magnetosphere boundary. 
Danilova, V.S. (AN SSSR, Yakutsk (Russian Federation). Inst. 
Kosmofizicheskikh Issledovanij i Aehronomii). Moskovskij Gosu- 
darstvennyj Univ., Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1991. 164p. (in Russian). 
(CONF-9012130-: 2. all-union conference on the mathematical 
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models of near space, Moscow (USSR), 1-3 Dec 1990). In Mathe- 
matical models of near space. Tome 2: Proceedings of 2. All-Union 
conference on memory of V.P. Shabanski. Order Number 
DE93000809. Source: OSTI; NTIS (US Sales Only); INIS. 

The problem of electron acceleration in shear MHD flows at the 
Earth magnetosphere boundary is discussed. It is shown that un- 
der perturbed conditions, when the vertical component of the 
interplanetary magnetic field has the southern direction and the tur- 
bulence level! is rather high, electrons can be accelerated in the 
mantle up to energy E ~ 0.1 MeV. 8 refs.; 1 fig. 


35095 (INIS-SU-320/A, pp. 28-32) Kauling effect in active 
cosmic plasma regions. Krymskij, P.F. (AN SSSR, Yakutsk (Rus- 
sian Federation). Inst. Kosmofizicheskikh Issledovanij i Aehronomii). 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-Issiedovatel’skij Inst. Yadernoj Fiziki. 1991. 164p. (in 
Russian). (CONF-9012130-: 2. all-union conference on the mathe- 
matical models of near space, Moscow (USSR), 1-3 Dec 1990). In 
Mathematical models of near space. Tome 2: Proceedings of 2. 
All-Union conference on memory of V.P. Shabanski. Order Num- 
ber DE93000809. Source: OSTI; NTIS (US Sales Only); INIS. 

The qualitative scheme of conductivity current generation in cur- 
rent layers in the magnetosphere tail, in the heliosphere, during the 
magnetopause and plasmapause is discussed. It is shown that in 
active cosmic plasma regions the Kauling effect, amplifying con- 
ductivity currents in the boundary current layers, can be realized. 8 
refs.; 1 fig. 


35096 (INIS-SU-320/A, pp. 33-37) Calculation of the dielec- 


tric constant tensor for a nonelectroneutral model of the 
magnetic reconnection. Lyakhov, V.V. (Kazakhskij Gosudarstven- 
nyj Univ., Alma-Ata (Kazakhstan)). Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-lssledovatel’skij 
Inst. Yadernoj Fiziki. 1991. 164p. (In Russian). (CONF-9012130-: 
2. all-union conference on the mathematical models of near space, 


Moscow (USSR), 1-3 Dec 1990). In Mathematical models of near 
space. Tome 2: Proceedings of 2. All-Union conference on mem- 
ory of V.P. Shabanski. Order Number DE93000809. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Calculation of the dielectric constant tensor for a nonelectroneu- 
tral model of the magnetic field reconnection is given. The 
equilibrium model under consideration is more common as com- 
pared to the Harris solution and it is an anisotropic current plasma 
layer, separating the regions of the opposite magnetic field. 8 refs. 


35097 (INIS-SU-320/A, pp. 38-43) Longitudinal current pro- 
duction in the Earth magnetosphere. Alekseev, |.1. (Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
issledovatel'skij Inst. Yadernoj Fiziki); Belen’kaya, E.S.; Kalegaev, 
V.V.; Lyutov, Yu.G. Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1991. 164p. (In Russian). (CONF-9012130-: 2. all-union 
conference on the mathematical models of near space, Moscow 
(USSR), 1-3 Dec 1990). In Mathematical models of near space. 
Tome 2: Proceedings of 2. All-Union conference on memory of 
V.P. Shabanski. Order Number DES3000809. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Two models selfconsistently describing electric fields and longitu- 
dinal currents in the polar cusp and in the auroral magnetospheric 
oval, are given. Calculations are carried out for the case, when 
there is an asymmetric potential distribution with respect to the 
equator. 8 refs. 


35088 (INIS-SU-—320/A, pp. 44-48) Effect of the Alfven Mach 
number on the magnetosphere production. Belen’kaya, E.S. 
(Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki). Moskovskij Gosu- 
darstvennyj Univ., Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1991. 164p. (In Russian). 
(CONF-9012130-: 2. all-union conference on the mathematical 
models of near space, Moscow (USSR), 1-3 Dec 1990). In Mathe- 
matical models of near space. Tome 2: Proceedings of 2. All-Union 
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conference on memory of V.P. Shabanski. Order Number 
DE93000809. Source: OSTI; NTIS (US Sales Only); INIS. 

The effect of the Alfven Mach number on the magnetosphere 
production is considered. The magnetopause dimensions, the mag- 
netic field of screening currents on it, the neutral points distance 
are calculated. It is shown that all these values depend on one pa- 
rameter - the Alfven Mach number. 3 refs. 


35099 (INIS-SU-320/A, pp. 49-54) Convection in the high- 
latitude lon obtained from the longitudinal current 
distribution. Izrailevich, P.L. (AN SSSR, Moscow (Russian Feder- 
ation). Inst. Kosmicheskikh Issledovanij); Nikolaeva, N.S. 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 1991. 164p. (In 
Russian). (CONF-9012130-: 2. all-union conference on the mathe- 
matical models of near space, Moscow (USSR), 1-3 Dec 1990). In 
Mathematical models of near space. Tome 2: Proceedings of 2. 
All-Union conference on memory of V.P. Shabanski. Order Num- 
ber DE93000809. Source: OSTI; NTIS (US Sales Only); INIS. 

The problem of convection in the high-latitude ionosphere is dis- 
cussed. It is shown that in the ionosphere there exists a four-cell 
convection pattern at the northern and southern interplanetary mag- 
netic field directions, if the cusp currents exist both for the northern 
and the southern interplanetary field component. 12 refs.; 3 figs. 


35100 (INIS-SU-320/A, pp. 55-59) Model of energy release 
In the magnetosphere and auroral lonosphere. Krymskij, P.F. 
(AN SSSR, Yakutsk (Russian Federation). Inst. Kosmofizicheskikh 
Issledovanij i Aehronomii). Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation); Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-lssledovatel’skij Inst. 
Yadernoj Fiziki. 1991. 164p. (In Russian). (CONF-9012130-: 2. all- 
union conference on the mathematical models of near space, 
Moscow (USSR), 1-3 Dec 1990). In Mathematical models of near 
space. Tome 2: Proceedings of 2. All-Union conference on mem- 
ory of V.P. Shabanski. Order Number DE93000809. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The problem of energy dissipation in the magnetosphere and in 
the auroral ionosphere, the dependence of these processes on the 
interplanetary medium parameters are discussed. The problem is 
considered on the basis of the convection model. 10 refs. 


35101 (INIS-SU-320/A, pp. 60-64) Transport processes in 
the Earth magnet and a magnetospheric substorm the- 
ory. Antonova, E.E. (Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki). Moskovskij Gosudarstvennyj Univ., Moscow (Russian Fed- 
eration); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-issledovatel'skij Inst. Yadernoj Fiziki. 1991. 
164p. (In Russian). (CONF-9012130—: 2. all-union conference on 
the mathematical models of near space, Moscow (USSR), 1-3 Dec 
1990). In Mathematical models of near space. Tome 2: Proceed- 
ings of 2. All-Union conference on memory of V.P. Shabanski. 
Order Number DE93000809. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The magnetospheric substorm theory is given. The transfer pro- 
cesses in the Earth magnetosphere are considered in detail. An 
attempt is made to unite the previously developed notions of the 
magnetospheric substorm nature. 4 refs.; 1 fig. 


35102 (INIS-SU-320/A, pp. 65-69) lon dynamics and forced 
magnetic field reconnection In a thin plasma sheet. Kropotkin, 
A.P. (Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federa- 
tion). Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki). Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel'skij Inst. Yadernoj Fiziki. 1991. 164p. (in Russian). 
(CONF-9012130-: 2. all-union conference on the mathematical 
models of near space, Moscow (USSR), 1-3 Dec 1990). In Mathe- 
matical models of near space. Tome 2: Proceedings of 2. All-Union 
conference on memory of V.P. Shabanski. Order Number 
DE93000809. Source: OSTI; NTIS (US Sales Only); INIS. 

The process of magnetic field reconnection in a thin plasma 
sheet is studied. The problem of plasma layer equilibrium at the 
presence of the ion (and electron) distribution function anisotropy, 





when the longitudinal motion is prevailing, is considered. The real- 
ity of existence of such an equilibrium state from the viewpoint of 
fulfilment of the conservation laws is shown. 11 refs. 


35103 (INIS-SU-320/A, pp. 70-75) Microbursts of energetic 
particles as a mechanism of production of ion distribution ep- 
thermal tails in a plasma sheet. Zolenyj, L.M. (AN SSSR, 
Moscow (Russian Federation). Inst. Kosmicheskikh Issledovanij); 
Zogin, D.V.; Sarris, E.T.; Byukhner, J. Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-issledovatel'skij 
Inst. Yadernoj Fiziki. 1991. 164p. (in Russian). (CONF-9012130-: 
2. all-union conference on the mathematical models of near space, 
Moscow (USSR), 1-3 Dec 1990). In Mathematical models of near 
space. Tome 2: Proceedings of 2. All-Union conference on mem- 
ory of V.P. Shabanski. Order Number DE93000809. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The problem of production of ion distribution epithermal tails in a 
plasma sheet is discussed. The character of motion of energetic 
particles in a magnetic field near the neutral layer is studied. The 
fraction of particles, capable to be captured into the plasma sheet 
after acceleration in the near X line, is determined. 6 refs.; 3 figs. 
35104 (INIS-SU-320/A, pp. 76-80) Initial distribution effect 
on the of energetic protons in the magnetotall. Tak- 
takishvili, A.L. (AN Gruzinskoj SSR, Abastumani (Georgia). 
Abastumanskaya Astrofizicheskaya Observatoriya); Zelenyj, L.M. 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-Issledovatel'skij Inst. Yadernoj Fiziki. 1991. 164p. (in 
Russian). (CONF-9012130—: 2. all-union conference on the mathe- 
matical models of near space, Moscow (USSR), 1-3 Dec 1990). In 
Mathematical models of near space. Tome 2: Proceedings of 2. 
All-Union conference on memory of V.P. Shabanski. Order Num- 
ber DE93000809. Source: OSTI; NTIS (US Sales Only); INIS. 

The effect of the initial distribution of particles with the nonzero 
temperature on the spectrum of protons accelerated during devel- 
opment of the burst phase of the tearing mode in the magnetotail 
is studied. It is shown that the accelerated particle spectrum at 
high energies E>40 keV practically does not depend on the initial 
distribution function. 3 refs.; 1 fig. 


35105 (INIS-SU-320/A, pp. 81-86) Simulation of the particle 
Injection process into the geostationary orbit. Belyaev, A.A. 
(Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki); Panasyuk, M.1I.; 
Pishchikov, V.P. Moskovskij Gosudarstvennyj Univ., Moscow (Rus- 
sian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel'’skij Inst. Yadernoj 
Fiziki. 1991. 164p. (In Russian). (CONF-9012130-: 2. all-union 
conference on the mathematical models of near space, Moscow 
(USSR), 1-3 Dec 1990). In Mathematical models of near space. 
Tome 2: Proceedings of 2. All-Union conference on memory of 
V.P. Shabanski. Order Number DE93000809. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The model for calculating the particle injection from the plasma 
sheet of the magnetotail into external areas of radiation belts during 
substorms is presented. The model provides to calculate the en- 
ergy spectrogram of substorm particles near the geostationary orbit 
according to the data of a network of ground magnetic stations and 
one energy channel of the geostationary satellite. The model re- 
sults are in good agreement with the experiment. 11 refs.; 3 figs. 


35106 (INIS-SU-320/A, pp. 87-91) Energetic electron fluxes 
(0.1-15 MeV) at different stages of the magnetic storm on 
February, 1986. Volodichev, N.N. (Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-lssiedovatel’skij 
Inst. Yadernoj Fiziki); Gusev, A.A.; Mineev, Yu.V.; Pugacheva, G.I.; 
Shavrin, P.|. Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1991. 
164p. (In Russian). (CONF-9012130—: 2. all-union conference on 
the mathematical models of near space, Moscow (USSR), 1-3 Dec 
1990). In Mathematical models of near space. Tome 2: Proceed- 
ings of 2. All-Union conference on memory of V.P. Shabanski. 
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Order Number DE93000809. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Using the satellite Kosmos-1686, the dynamics of electron fluxes 
in the Earth atmosphere is studied. The results of observations of 
electrons in the 0.1-15 MeV range during the period from 1.02.86 
to 27.02.86, including the time before the beginning of the mag- 
netic storm, at the main phase and at the restoration phase, are 
given. 4 refs.; 4 figs. 


35107 (INIS-SU-320/A, pp. 97-105) On the structures of 
magnetic flux rope Antonova, A.E. (Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki); Kropotkin, A.P. Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1991. 164p. (in Russian). 
(CONF-9012130-: 2. all-union conference on the mathematical 
models of near space, Moscow (USSR), 1-3 Dec 1990). In Mathe- 
matical models of near space. Tome 2: Proceedings of 2. All-Union 
conference on memory of V.P. Shabanski. Order Number 
DE93000809. Source: OSTI; NTIS (US Sales Only); INIS. 

The analysis of observation results of structures like magnetic 
flux ropes in the magnetotail carried out by the satellite Prognoz-9 
is presented. The rope magnetic perturbation data are compared to 
the magnetic field characteristics in the interplanetary medium and 
near the bow shock wave front. 4 refs.; 4 figs. 


35108 (INIS-SU-320/A, pp. 106-110) Variations of the night- 
time prot here flux under effect of electric 
flelds. L'vova, A.A. (AN SSSR, Moscow (Russian Federation). Inst. 
Prikladnoj Geofiziki). Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel'skij inst. Yadernoj 
Fiziki. 1991. 164p. (in Russian). (CONF-9012130-: 2. all-union 
conference on the mathematical models of near space, Moscow 
(USSR), 1-3 Dec 1990). In Mathematical models of near space. 
Tome 2: Proceedings of 2. All-Union conference on memory of 
V.P. Shabanski. Order Number DE93000809. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The effect of nonstationary electric fields on a protonosphere- 
ionosphere flux is considered within the framework of an analytical 
problem of perturbation of the nighttime medium-latitude iono- 
spheric region F2 by electric fields of the magnetospheric origin. 
The problem is self-consistent in an electric field. The results of 
calculations of vertical plasma fluxes at different perturbation times 
are given. It is shown that at the altitudes of the F2 region the 
plasma flux synchronously varies with the changes in perturbing 
electric fields. 7 refs.; 2 figs. 


35109 (INIS-SU-320/A, pp. 111-116) Radiative situation 
models of the Interbol experiment. Getselev, |.V. (Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
issledovatel’skij Inst. Yadernoj Fiziki); Kabashova, N.A.; Kontor, 
N.N.; Mozzhukhina, A.R.; Morozova, E.I.; Pisarenko, N.F.; Timo- 
feev, G.A. Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-lssiedovatel’skij Inst. Yadernoj Fiziki. 1991. 
164p. (In Russian). (CONF-9012130—: 2. all-union conference on 
the mathematical models of near space, Moscow (USSR), 1-3 Dec 
1990). In Mathematical models of near space. Tome 2: Proceed- 
ings of 2. All-Union conference on memory of V.P. Shabanski. 
Order Number DES3000809. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The problem of radiative situation simulation at the trajectories of 
the Interbol satellites is discussed. Protons of solar cosmic rays 
(SCR) and protons and electrons of the Earth radiation belts, es- 
sentially contributing to the radiation dose behind small shields, are 
chosen as factors determining the radiative situation. The results of 
calculations of forecasting of SCR proton fluxes and radiation 
doses in 1992 are given. 5 refs.; 2 figs.; 3 tabs. 


35110 (INIS-SU-320/A, pp. 117-121) Empirical model of the 
ion distribution in the near-Earth space. Savun, 0.1. (Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki). Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
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Univ., Moscow (Russian Federation). Nauchno-Iissledovatel’skij 
Inst. Yadernoj Fiziki. 1991. 164p. (In Russian). (CONF-9012130-: 
2. all-union conference on the mathematical models of near space, 
Moscow (USSR), 1-3 Dec 1990). In Mathematical models of near 
space. Tome 2: Proceedings of 2. All-Union conference on mem- 
ory of V.P. Shabanski. Order Number DE93000809. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The empirical model of distribution of He ions and CNO group 
ions under quiet geomagnetic conditions in the near-Earth space is 
given. The obtained ion flux density values are averaged in the 
most authentic data of the Soviet and foreign experiments and the 
most probable values under quasistationary conditions. 9 refs.; 3 


35111 (INIS-SU-320/A, pp. 122-125) Albedo muons in up- 
per layers of the atmosphere. Barannikov, Yu.l. (AN SSSR, 
Moscow (Russian Federation). Inst. Prikladnoj Geofiziki); Barsukov, 
0.A.; Komarov, V.B.; Pustovetov, V.P. Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-issledovatel'skij 
Inst. Yadernoj Fiziki. 1991. 164p. (In Russian). (CONF-9012130-: 
2. al-union conference on the mathematical models of near space, 
Moscow (USSR), 1-3 Dec 1990). In Mathematical models of near 
space. Tome 2: Proceedings of 2. All-Union conference on mem- 
ory of V.P. Shabanski. Order Number DE93000809. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The albedo muon fluxes are calculated in the energy range 
50<E<1000 MeV in the upper atmospheric layers. It is shown that 
the anisotropy degree of albedo muon flux in the stratosphere 
increases with the muon energy increase, and according to the ab- 
solute values the albedo muon flux becomes comparable with the 
direct albedo proton fluxes at energies > 200 MeV. 8 refs.; 2 figs. 


35112 (INIS-SU-320/A, pp. 126-130) On a radial and pitch- 
angle diffusion of energetic electrons in the Earth radiation 
belts. Mineev, Yu.V. (Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-issledovatel’skij Inst. Yadernoj 
Fiziki); Shavrin, P.l. Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-Issledovatel’skij Inst. Yadernoj 
Fiziki. 1991. 164p. (In Russian). (CONF-9012130—: 2. all-union 
conference on the mathematical models of near space, Moscow 
(USSR), 1-3 Dec 1990). In Mathematical models of near space. 
Tome 2: Proceedings of 2. All-Union conference on memory of 
V.P. Shabanski. Order Number DE93000809. Source: OSTI; NTIS 
(US Sales Only); INIS. 

According to the measurement data on energy spectra and pitch- 
angular distribution of energetic electrons (at energy E=0.04-2 
MeV) by the Interkosmos-19 satellite the distribution function in the 
internal and external Earth radiation belts is calculated. The coeffi- 
cients of radial and pitch-angular diffusion and their relation at 
different L-shelis are determined. 12 refs.; 3 figs. 


35113 (INIS-SU-320/A, pp. 131-135) Adaptive forecasting of 
high-energy electron fluxes in the region of geostationary or- 
bits. Degtyarev, V.Il. (AN SSSR, Irkutsk (Russian Federation). 
Sibirskij Inst. Zemnogo Magnetizma lonosfery i Rasprostraneniya 
Radiovoin); Popov, G.V.; Sheshukov, S.S.; Chudnenko, S.Eh. 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1991. 164p. (In 
Russian). (CONF-9012130—: 2. all-union conference on the mathe- 
matical models of near space, Moscow (USSR), 1-3 Dec 1990). In 
Mathematical models of near space. Tome 2: Proceedings of 2. 
All-Union conference on memory of V.P. Shabanski. Order Num- 
ber DE93000809. Source: OSTI; NTIS (US Sales Only); INIS. 

The problem of forecasting of electron fluxes at 30-300 keV 
energy at the geostationary orbit is studied. The problem is consid- 
ered on the basis of an autoregression model (AR-model), a 
model, which takes into account the reaction on external conditions 
(H-model) and a mixed ARH-model. It is shown that the use of the 
AR and ARH models for short-term forecasting provides rather sat- 
isfactory results. 6 refs.; 2 figs. 


35114 (LAL-92-37) Complementary analyses and accep- 
tance optimization in new particle searches. Grivaz, J.F.; Le 
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Diberder, F. Paris-11 Univ., 91 - Orsay (France). Lab. de 
l'Accelerateur Lineaire. Jun 1992. 9p. Order Number DE93710884. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Two simple statistical methods are presented, which both allow a 
given exclusion confidence level to be set on the production of new 
particles, valid independently of any assumption on the potential 
backgrounds. Firstly, the use of analyses contributing little to the 
overall efficiency of a new particle search is justified, even if they 
are liable to contribute significantly to the expected background 
level. Secondly, a prescription to decide on the optimal location of 
the acceptance cuts in such a search is proposed. (author) 2 figs. 


35115 (LAL-RT-92-06, pp. 13-15) Analytical formulae for 
the resonant frequency changes due to opening apertures on 
cavity walls. Gao, J. Paris-11 Univ., 91 - Orsay (France). Lab. de 
'Accelerateur Lineaire. Apr 1992. (CONF-920315-: 3. European 
particle accelerator conference, Berlin (Germany), 24-28 Mar 
1992). In Contributions to the 3rd EPAC conference. 21p. Order 
Number DE93710873. Source: OSTI; NTIS (US Sales Only); INIS. 

Based on the perturbation method, the resonant frequency 
changes due to apertures on a cavity wall have been investigated, 
and analytical formulae have been derived. The dispersion relation 
of a periodic disk-loaded slow wave structure, which relates the 
group velocity explicitly to the shapes and sizes of coupling aper- 
tures, is established. Limited by the length of the r the 
comparisons with the numerical and experimental results have 
been omitted. (author) 11 refs., 5 figs. 


35116 (LA-UR-92-2607) Deterministic transfer function for 
transionospheric propagation. Roussel-Dupre, R.; Argo, P. Los 
Alamos National Lab., NM (United States). [1992]. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9207118-2: Beacon satellite symposium, 
Boston, MA (United States), 5-12 Jul 1992). Order Number 
DE92040327. Source: OSTI; NTIS; GPO Dep. 

Recent interest in ground-to-satellite propagation of broadband 
signals has prompted investigation into the development of a trans- 
fer function for the ionosphere that includes effects such as 
dispersion, refraction, changes in polarization, reflection, absorp- 
tion, and scattering. Depending on the application (e.g. 
geolocation), it may be necessary to incorporate all of these pro- 
cesses in order to extract the information of interest from the 
measured transionospheric signal. A transfer function for midiati- 
tudes at VBF from 25-175 MHz is one of the goals of the 
BLACKBEARD program in characterizing propagation distortion. In 
support of this program we discuss in this paper an analytic model 
for the deterministic transfer function of the ionosphere that 
includes the effects of dispersion, refraction, and changes in polar- 
ization to second order in the parameter X = wpe*/u* where X is 
assumed to be small compared to one, wpe is the peak plasma fre- 
quency of the ionosphere, and w is the wave frequency. Analytic 
expressions for the total phase change, group delay, and polariza- 
tion change in a spherical geometry assuming a radial, electron 
density profile are presented. A computer code ITF (lonospheric 
Transfer Function) that makes use of the ICED (lonospheric Con- 
ductivity and Electron Density) model to ,venerate electron density 
profiles was developed to calculate the ionospheric transfer func- 
tion along a specified transmitter-to-receiver path. Details of this 
code will be presented as well as comparisons made between ITF 
analytic results and ray-tracing calculations. 


35117 (LA-UR-92-2609) Preview of Blackbeard interferom- 
etry. Carter, M.J. Los Alamos National Lab., NM (United States). 
[1992]. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. (CONF-9207118-4: Beacon satel- 
lite symposium, Boston, MA (United States), 5-12 Jul 1992). Order 
Number DE92040329. Source: OSTI; NTIS; GPO Dep. 

Blackbeard is a broadband VHF measurements satellite experi- 
ment designed and built by the Space Science and Technology 
division of the Los Alamos National Laboratory. Blackbeard is a 
piggy-back experiment on the ALEXIS satellite to be launched into 
a 70 degree inclination orbit at an altitude of 750 km. The satellite 
experimental operation and data retrieval are controlled through a 
telemetry link from the Satellite Operations Center (SOC) located 
at Los Alamos, NM. The primary experimental objectives of Black- 
beard are three-fold: (1) Study the dispersion of broad-band 





impulsive electromagnetic signals — in particular, the higher-order 
amplitude and phase distortion due to propagation through the 
ionosphere. These depend on ionospheric conditions and irregulari- 
ties. (2) Utilize RF interferometry and scintillation techniques in the 
low VHF-band to determine the size and extent of ionospheric 
irregularities and wave structure — both natural and artificially in- 
duced. This narrow-band data will be used to categorize the 
ionospheric media as undisturbed, oscillatory, or turbulent. These 
parameters will then be input into transfer function simulations for 
broad-band propagation and compared with broad-band propaga- 
tion data from Blackbeard. (3) Survey and characterize background 
noise in the VHF-band-consisting of (1) cataloging broadcast ampli- 
tudes and signatures and mapping their global pattern, and (2) 
cataloging the signatures of lightning events. Also, correlate emis- 
sions in the visible and VHF bands in an attempt to confirm 
broad-band RF emissions assumed to be associated with lightning. 


35118 (LA-UR-92-2648) Electrical resistivity and equation 
of state measurements of a dense aluminum plasma. Benage, 
J.F. Jr.; Shanahan, W.R. Los Alamos National Lab., NM (United 
States). [1992]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9208135— 
1: International conference on the physics of strongly 
plasmas, Rochester, NY (United States), 17-21 Aug 1992). Order 
Number DE92040352. Source: OSTI; NTIS; INIS; GPO Dep. 

In this paper we report results of experiments to measure the 
electrical resistivity and equation of state for a dense strongly cou- 
pled aluminum plasma. These plasmas are near solid density and 
have temperatures in the 15-20 eV range with T = 2-3. Our initial 
results indicate a significant reduction in pressure below the ideal 
gas law value and initial resistivity measurements agree with a 
model by Rinker within error bars. 


35119 (LA-UR-92-2649) Simulation of a strongly coupled 
plasma experiment. Shanahan, W.R.; Benage, J.F. Jr.; Greene, 
A.E. Los Alamos National Lab., NM (United States). [1992]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9208135-2: Intemational con- 
ference on the physics of strongly coupled plasmas, Rochester, NY 
(United States), 17-21 Aug 1992). Order Number DE92040351. 
Source: OSTI; NTIS; INIS; GPO Dep. 

An experiment designed to study the properties of moderately to 
strongly coupled plasmas, featuring the discharge of a capacitor 
bank through hollow and metal-filled capillaries encased in an insu- 
lating block, is simulated with a magnetohydrodynamic numerical 
code. Emphasis is placed on those features of the experiment 
which determine the maximum coupling achievable. For the hollow 
capillary, rapid heating of plasma blown off the sides of the capil- 
lary yields elevated temperatures that limit the ion-ion coupling to 
0.5. Simulations employing an aluminum-fined capillary yield lower 
temperatures and persistent coupling parameters>|. Comparisons 
with experimental data are presented. 


35120 (LA-UR-92-2740) Progress on the development of a 
2-D PiC/Monte Carlo model of glow discharges. Greene, A.E.; 
Faehl, R.J.; Keinigs, R.K.; Oliphant, T.A. Jr.; Shanahan, W.R. Los 
Alamos National Lab., NM (United States). [1992]. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9209189-2: Industrial applications of 
plasma physics workshop, Varenna (italy), 2-12 Sep 1992). Order 
Number DE92040226. Source: OSTI; NTIS; INIS; GPO Dep. 
There are several computational approaches that have been and 
are being implemented for the investigation of plasma processing 
discharges. One-dimensional electrostatic PIC calculations have 
proven useful in modeling the bulk properties of discharges far 
from the edges and have yielded good agreement with experiment 
for ion distributions in the sheath region. The value of Pic methods 
is that they follow the evolution of an N-body system unconstrained 
by equilibrium requirements. Gaseous discharges are in general far 
from equilibrium. Electrons in the bulk region and ions in the 
sheath can have energies greatly exceeding the neutral gas tem- 
perature and can be distributed in a highly non-Maxwellian fashion. 
One dimensional models are incapable of treating flow and trans- 
port of reactants in reactors properly. Geometrical features are also 
neglected. Modeling the more recently developed high density 
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reactors, such as the Hitachi ECRH source, requires at least two- 
dimensional and possibly three-dimensional electromagnetic 
models. Therefore, at Los Alamos we have chosen to address 
these problems with the MERLIN code. In this paper we will dis- 
cuss our progress toward developing this code. We will describe, 
briefly the physics that we are including in this model. We will dis- 
cuss a test problem that is being used to exercise most of the new 
features that have recently been added to MERLIN. Finally, we will 
discuss our future efforts. 


35121 (LA-UR-92-2835) Molecular dynamics studies of 
crystalline nucleation in one-component Yukawa plasmas. 
Ravelo, R.; Hammerberg, J.E.; Holian, B.L. Los Alamos National 
Lab., NM (United States). [1992]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9208135-3: International conference on the physics of 
strongly coupled plasmas, Rochester, NY (United States), 17-21 
Aug 1992). Order Number DE92040367. Source: OSTI; NTIS; 
INIS; GPO Dep. 

We report on molecular dynamics studies of one-component 

Yukawa plasmas undergoing rapid quenches from a fluid state with 
a Coulomb parameter I = 40 to solid states in the range 350 < I 
< 800. The detailed dynamical structure of ordering appears more 
complicated than results from classical theories of nucleation, with 
planar formation being observed before fully 3-dimensional order- 
ing appears. 
35122 (LA-UR-92-2843) High-energy emissions from young 
pulsars: Perspective from the outer gap model. Ho, Cheng. Los 
Alamos National Lab., NM (United States). [1992]. 9p. Sponsored 
by USDOE, Washington, DC (United States); National Aeronautics 
and Space Administration, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9202117—5: Physics of isolated 
pulsars workshop, Taos, NM (United States), 23-28 Feb 1992). Or- 
der Number DE92040365. Source: OSTI; NTIS; GPO Dep. 

Young pulsars such as the Crab and Vela pulsars are the most 
prominent gamma-ray sources in the Galaxy, powered by the neu- 
tron star’s rotational energy and the spinning magnetic field. Since 
the late 1960's, a large amount of data has been amassed for 
these pulsars. With the recent launches of ROSAT, Compton 
Gamma-Ray Observatory and other new instruments, many excit- 
ing new results have been reported. In this Workshop, we learned 
the weak and soft pulsed emission from the Vela pulsar, the possi- 
ble detection of spectral turn-over at ~ 30 MeV, the detection of 
gamma-ray emission from PSR1509-58, and observation of pulse 
profile variability from the Crab pulsar. Soon after the Workshop, 
the discovery of gamma-ray pulsations from PSR1706-44 and 
Geminga were reported. All of these contribute to the large pool of 
hints that theorists need in order to explain the origin of these pow- 
erful emission. In this paper, we discuss results from the outer gap 
model and comparisons to observations. Section 2 gives a brief 
overview of the outer gap model. Section 3 discusses the high- 
energy spectrum from the Crab, PSRO0540-693, and Vela. In 
Section 4, we discuss the pulse profile for pulsars with Crab-like 
parameters. Section 5 discusses outer gap evolution. 


35123 (UCRL-MA-110645) BEEMER: An integrated optics 
design tool. Kallman, J.S.; Hawkins, R.J. Lawrence Livermore Na- 
tional Lab., CA (United States). 6 Apr 1992. 57p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE92040401. Source: OSTI; NTIS; GPO 
Dep. 
The BEEMER program is a tool for the computer aided design 
and simulation of integrated optic systems. BEEMER allows users 
to enter, simulate, and change a design with a turnaround time on 
the order of minutes. The program was written order to free optics 
designers from the task of rewriting their simulation codes when- 
ever they wanted to change a parameter of a simulation, and so 
lets the user manipulate every parameter possible. In addition, the 
program was meant to be used as a teaching tool, so the program 
comes up with common sense defaults for most parameters. The 
BEEMER program uses the Beam Propagation method to simulate 
the passage of electromagnetic waves through a set of waveg- 
uides. An excellent review of this method is available in Feit and 
Fleck’s “Beam nonparaxiality, filament formation, and beam 
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breakup in the self-focusing of optical beams”, in the Journal of the 
Optical society of America B, Volume 5, page 633, March 1988. 


6620 Physics of Elementary Particles and Fields 


35124 (DOE/ER/40665—1) Duke University high energy 
physics: Progress report, 1992. Fortney, L.R.; Goshaw, A.T.; 
Walker, W.D. Duke Univ., Durham, NC (United States). Jul 1992. 
52p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG05-91ER40665. Order Number DE92040340. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This Progress Report presents a review of the research done in 
1992 by the Duke High Energy Physics Group. This is the first year 
of a three-year grant which was approved by the Office of High En- 
ergy Physics at DOE after an external review of our research 
program during the summer of 1991. Our research is centered at 
Fermilab where we are involved with two active experiments, one 
using the Tevatron collider (CDF, the Collider Detector Facility) and 
the other using a proton beam in the high intensity laboratory 
(E771, study of beauty production). In addition to these running ex- 
periments we are continuing the analysis of data from experiments 
E735 (collider search for a quark-gluon plasma), E705 (fixed target 
study of direct photon and x meson production) and E597 (particle 
production from hadron-nucleus collisions). Finally, this year has 
seen an expansion of our involvement with the design of the central 
tracking detector for the Solenoidal Detector Collaboration (SDC) 
and an increased role in the governance of the collaboration. De- 
scriptions of these research activities are presented in this report. 


6621 General Theory of Particles and Flelds 
Refer also to citation(s) 35090, 35137, 35380 


35125 (DOE/ER/40272-165) The sine-Gordon model and 


the small «* region of light- cone perturbation theory. Griffin, 
P.A. Florida Univ., Gainesville, FL (United States). Dept. of Physics. 
[1992]. 13p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract FG05-86ER40272. (UFIFT-HEP-92-17). Or- 
der Number DE92040506. Source: OSTI; NTIS; INIS; GPO Dep. 

The non-perturbative ultraviolet divergence of the sine-Gordon 
model is used to study the k* = 0 region of light-cone perturbation 
theory. The light-cone vacuum is shown to be unstable at the non- 
perturbative 6* = 8x critical point by a light-cone version of Cole- 
man’s variational method. Vacuum bubbles, which are k* = 0 
diagram in light-cone field theory and are individually finite and 
non-vanishing for all 6, conspire to generate ultraviolet divergences 
of the light-cone energy density. The k* = 0 region of momentum 
also contributed to connected Green’s functions: the connected 
two point function will not diverge, as it should, at the critical point 
unless diagrams which contribute only at k * = 0 are properly in- 
cluded. This analysis shows in a simple way how the k * = 0 region 
cannot be ignored even for connected diagrams. This phenomenon 
is expected to occur in higher dimensional gauge theories starting 
at two loop order in light-cone perturbation theory. 


35126 (DOE/ER/40561-64) Chiral symmetry and nucleon 
structure. Holstein, B.R. (Massachusetts Univ., Amherst, MA 
(United States). Dept. of Physics and Astromony). Washington 
Univ., Seattle, WA (United States). Dept. of Physics. [1992]. 16p. 
Sponsored by USDOE, Washington, DC (United States); National 
Science Foundation, Washington, DC (United States). DOE 
Contract FG06-90ER40561. (CONF-920637-5: International con- 
ference on the structure of baryons and related mesons, New 
Haven, CT (United States), 1-4 Jun 1992). Order Number 
DE92040067. Source: OSTI; NTIS; INIS; GPO Dep. 

Recently it has been realized that significant tests of the validity 
of QCD are available in low energy experiments (E < 500 MeV) by 
exploiting the property of (broken) chiral symmetry. This technique 
has been highly developed in The Goldstone boson sector by the 
work of Gasser and Leutwyler. Application to the nucleon system is 
much more difficult and is now being carefully developed. 


35127 (IPNO-TH-92-24) Local extensions of the SU, cur- 
rent algebra and the ADE classification. Stanev, Y.S. (Istituto 
Nazionale di Fisica Nucleare, Trieste (Italy)); Todorov, |. Paris-11 
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Univ., 91 - Orsay (France). Inst. de Physique Nucleaire. Apr 1992. 
14p. Order Number DE93710890. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A method is developed for constructing single valued rational 
4-point functions of primary fields for the SU2 conformal current al- 
gebra satisfying the Knizhnik-Zamolodchikov equation. For integer 
conformal dimensions A these rational solutions appear to be in 
one-to-one correspondence with non-diagonal modular invariant 
partition functions of the D-even and E-even series of the ADE 
classification. (author) 16 refs. 


35128 (IPNO-TH-92-31) Quantum maps of geodesic flows 
on surfaces of constant Ive curvature. Bogomoiny, E.B. 
(Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nucleaire); 
Carioli, M. Paris-11 Univ., 91 - Orsay (France). Inst. de Physique 
Nucleaire. 25 May 1992. 26p. (CONF-9205248-: 4. International 
conference on path integrals from meV to MeV, Tutzing (Ger- 
many), 18-21 May 1992). Order Number DE93710891. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Selberg zeta function Z(s) yields an exact relationship be- 
tween the periodic orbits of a fully chaotic Hamiltonian system (the 
geodesic flow on surfaces of constant negative curvature) and the 
corresponding quantum system (the spectrum of the Laplace- 
Beltrami operator on the same manifold). It was found that for 
certain manifolds Z(s) can be exactly rewritten as the Fredholm 
determinant det(1-T.), where T, is the generalization of the Ruelle- 
Perron-Frobenius transfer operator. An alternative derivation of this 
result is presented, yielding a method to find not only the spectrum 
but also the eigenvalues of the Laplace-Beltrami operator in terms 
of eigenfunctions of T,. Various properties of the transfer operator 
are investigated both analytically and numerically. (author) 15 refs., 
10 figs. 


35129 (LAPP-A-353/91) Kazame-Suzuki models as shifted 
bosonic lattices. Buturovic, E. Grenoble-1 Univ., 74 - Annecy 
(France). Lab. de Physique des Particules Elementaires. Nov 1991. 
5p. Order Number DE93703826. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Some Kazama-Suzuki models admit a realization in terms of free 
bosons defined on a lattice. It is investigated whether some of 
these models may be amenable to a simple description in terms of 
free bosons defined on a lattice. A criterion for such a realization in 
terms of free bosons defined in terms of currents in some level one 
algebrae, and its construction are presented. Some examples are 
demonstrated. (R.P.) 10 refs. 


35130 (LAPP-A-355/91) A Polyakov action on Riemann 
surfaces. Pt. 2. Zucchini, R. (Grenoble-1 Univ., 74 - Annecy 
(France). Lab. de Physique des Particules Elementaires). 
Grenoble-1 Univ., 74 - Annecy (France). Lab. de Physique des 
Particules Elementaires. Nov 1991. 32p. Order Number 
DE93703818. Source: OSTI; NTIS (US Sales Only); INIS. 

The model independent study of the Polyakov action is contin- 
ued on an arbitrary compact surface without boundary of genus 
larger than 2 as the general solution of the relevant conformal 
Ward identity. A general formula for the Polyakov action and an ex- 
plicit calculation of the energy-momentum tensor density is 
provided. The general geometric setting of the construction is de- 
scribed in detail. It is shown that the Polyakov action defines a 
distribution of finite dimensional directions in the holomorphic tan- 
gent bundle of the manifold of Beltrami differentials. It is further 
argued that motions parallel to such distribution correspond to 
Polyakov’s SL(2,C) symmetry transformations. Owing to the exis- 
tence of renormalization ambiguities on a topologically non-trivial 
surface, the energy-momentum tensor needs not be invariant un- 
der the full SL(2,C) symmetry. The residual SL(2,C) symmetry is 
characterized geometrically. (author) 31 refs. 


35131 (LAPP-A-357/91) Finite Casimir effect for a disk. 
Blasi, A. (Grenoble-1 Univ., 74 - Annecy (France). Lab. de 
Physique des Particules Elementaires); Collina, R.; Sassarini, J. 
Grenoble-1 Univ., 74 - Annecy (France). Lab. de Physique des 
Particules Elementaires. Nov 1991. 12p. Order Number 
DE93703814. Source: OSTI; NTIS (US Sales Only); INIS. 

In the framework of a local, renormalizable quantum field theory, 
the propagator is computed for a free massless scalar field and a 
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cylindrical boundary. The propagator satisfies Dirichlet conditions 
on the inside and Robin ones on the outside faces of the cylinder. 
By choosing a precise value of the constant of proportionality in 
Robin's conditions, a finite Casimir effect is found. (author) 12 refs. 


35132 (LAPP-A-380/92) Non-renormalization properties of 
the Chern-Simons action coupled to matter. Blasi, A. (Ecole 
Normale Superieure, 75 - Paris (France). Lab. de Physique Theo- 
rique); Maggiore, N.; Sorella, S.P. Grenoble-1 Univ., 74 - Annecy 
(France). Lab. de Physique des Particules Elementaires. Apr 1992. 
11p. Order Number DE93710910. Source: OSTI; NTIS (US Sales 
Only); INIS. 

An abelian gauge model in 3 dimensions which includes mass- 
less scalar matter fields is analyzed. By controlling the trace 
anomalies with a local dilatation Ward identity, it is shown that, in 
perturbation theory and within the BPHZL scheme, the Chern- 
Simons term has no radiative corrections. This implies, in 
particular, the vanishing of the corresponding 8 function in the 
renormalization group equation. (author) 11 refs. 


35133 (LAPP-A-382/92) Towards a low energy quark- 
lepton family non-abelian gauge symmetry. Maslikov, A.A. 
(Institute for High Energy Physics, Protvino (RU)); Volkov, G.G. 
Grenoble-1 Univ., 74 - Annecy (France). Lab. de Physique des 
Particules Elementaires. May 1992. 41p. Order Number 
DE93710911. Source: OSTI; NTIS (US Sales Only); INIS. 

The logical chain of the nature of quark and lepton masses — 
the quark and lepton family mixing — a possible new family dy- 
namics at TeV energy region is studied. The current state of the 
generation mixing and CP-violation problems is discussed from the 
standpoint of the hypothetical existence of a new local gauge fam- 
ily symmetry and new heavy fermions. The current understanding 
of quark and lepton mass spectra leaves room for the existence of 
an unusually low mass breaking scale of non-abelian gauge 
SU(3)y-family symmetry ~ some TeV. Some independent experi- 
ments for verifying the relevant hypotheses have been proposed: 
light (2,K), heavy (B,D) - meson and charged lepton flavour chang- 
ing rare decays, family symmetry violation effects in e*e—-and 
pp-collider experiments (LEP, FNAL, LHC, SSC). Supersymmetry 
is supposed to be important for the hierarchy problem, certain use- 
ful constraints on Yukawa couplings, the super-Higgs effect in the 
case of a broken local family symmetry, the estimates of the gauge 
coupling constant g,,. (author) 26 refs., 1 fig., 3 tabs. 


35134 (LAPP-A-389/92) Zero curvature conditions and 
contormal covariance. Akemann, G. (Hannover Univ. (Germany). 
Inst. fuer Theoretische Physik); Grimm, R. Grenoble-1 Univ., 74 - 
Annecy (France). Lab. de Physique des Particules Elementaires. 
May 1992. 23p. Order Number DE93710913. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Two-dimensional zero curvature conditions were investigated in 
detail, with special emphasis on conformal properties, and the 
appearance of covariant higher order differential operators con- 
structed in terms of a projective connection was elucidated. The 
analysis is based on the Kostant decomposition of simple Lie alge- 
bras in terms of representations with respect to their ‘principal’ 
SL(2) subalgebra. (author) 27 refs. 


35135 (LAPP-L-374/82) On the construction of integrable 
dilute A-D-E models. Roche, Ph. (Ecole Normale Superieure, 75 - 
Paris (France). Lab. de Physique Theorique). Grenoble-1 Univ., 74 
- Annecy (France). Lab. de Physique des Particules Elementaires. 
Mar 1992. 8p. Order Number DE93710914. Source: OSTI; NTIS 
(US Sales Only); INIS. 

An integrable extension is given of the lattice models recently 
considered by |. Kostov in his study of strings in discrete space. 
These models are IRF models with spins variables living in any 
connected graph, the vertex model underlying these models being 
the Izergin-Korepin model. When the graph is taken to be the sim- 
ply laced Dynkin Diagrams, it is conjectured that these models 
possess critical regimes which are the dilute phase of SOS models 
of ADE type. (author) 11 refs. 


35136 —_ (LA-UR-92-2774) states from 
squeezed states. Nieto, M.M. Los Alamos National Lab., NM 
(United States). [1992]. 8p. Sponsored by USDOE, Washington, 


DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9205247—1: International workshop on squeezed states, Moscow 
(Russian Federation), 25-29 May 1992). Order Number 
DE92040221. Source: OSTI; NTIS; INIS; GPO Dep. 

Using super-Baker-Campbell-Hausdorff relations on the elements 
of the supergroup OSP(2/2), we derive the supersqueeze operator 
and the supersqueezed states, which are the supersymmetric gen- 
eralization of the squeezed states of the harmonic oscillator. 
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Refer also to citation(s) 35164, 35174, 35260, 35261, 35466 


35137 (DOE/ER/40272-169) Staggered fermions and chiral 
symmetry breaking in transverse lattice regulated QED. Griffin, 
P.A. Florida Univ., Gainesville, FL (United States). Dept. of Physics. 
Jul 1992. 30p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG05-86ER40272. (UFIFT-HEP-92-19). Or- 
der Number DE92040505. Source: OSTI; NTIS; INIS; GPO Dep. 

Staggered fermions are constructed for the transverse lattice 
regularization scheme. The weak perturbation theory of transverse 
lattice non-compact QED is developed in light-cone gauge, and we 
argue that for fixed lattice spacing this theory is ultraviolet finite, or- 
der by order in perturbation theory. However, by calculating the 
anomalous scaling dimension of the link fields, we find that the in- 
teraction Hamiltonian becomes non-renormalizable for g*(a) > 4, 
where g(a) is the bare (lattice) QED coupling constant. We conjec- 
ture that this is the critical point of the chiral symmetry breaking 
phase transition in QED. Non-perturbative chiral symmetry break- 
ing is then studied in the strong coupling limit. The discrete 
remnant of chiral symmetry that remains on the lattice is sponta- 
neously broken, and the ground state to lowest order in the strong 
— expansion corresponds to the classical ground state of 

he two-dimensional spin one-half Heisenberg antiferromagnet. 
35138 (DOE/ER/40272-170) Some simple criteria for 
gauged R-parity. Martin, S.P. Florida Univ., Gainesville, FL 
(United States). Dept. of Physics. Jul 1992. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG05- 
86ER40272. (UFIFT-HEP-92-22). Order Number DE92040504. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Some simple conditions which are sufficient to guarantee that R- 
parity survives as an unbroken gauged discrete subgroup of the 
continuous gauge symmetry in certain supersymmetric extensions 
of the standard model are presented. 


35139  (DOE/ER/40283-12) A Cloudy Quark Bag Model of S, 
P, and D wave interactions for the coupled channel antikaon- 
nucleon system. He, Guangliang. Oregon State Univ., Corvallis, 
OR (United States). 15 May 1992. 149p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG06-86ER40283. 
Order Number DE92040149. Source: OSTI; NTIS; INIS; GPO Dep. 

The Cloudy Quark Bag Model is extended from S-wave to P- 
and D-wave. The parameters of the model are determined by K~p 
scattering cross section data, K-p — Zax production data, Kp 
threshold branching ratio data, and K~p —Az7z production data. 
The resonance structure of the A(1405), £(1385), and A(1520) are 
studied in the model. The shift and width of kaonic hydrogen are 
calculated using the model. 


35140 (DOE/ER/40344-6) Strong interactions studies with 
medium energy probes: Progress report, 1991-1992. Seth, K.K. 
Northwestern Univ., Evanston, IL (United States). Dept. of Physics 
and Astronomy. Aug 1992. 51p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-87ER40344. Order 
Number DE92040460. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses work on: charmonium spectroscopy; pro- 
ton form- factor in the time-like region; proton-antiproton forward 
scattering; QCD scaling laws; light quark spectroscopy; high reso- 
lutions electron scattering; quasi-free electron scattering; and low 
energy pion double charge exchange. 


35141 (INS-899) How to solve the mass spectrum of 
quarks and leptons. Terazawa, Hidezumi. Tokyo Univ., Tanashi 
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(Japan). Inst. for Nuclear Study. Oct 1991. 15p. Order Number 
DE93715367. Source: OSTI; NTIS; INIS. 

It is suggested that the existing mass spectrum of quarks and 
leptons can be explained by solving a set of sum rules for quark 
and lepton masses. As an illustration, presented is a solution 
where given the three charged lepton masses, all the six quark 
masses are correctly derived with the prediction of m ~ 131 GeV 
from the six sum rules including two new empirical ones. (author). 


35142 (INS-930) How to solve the CKM quark mixing ma- 
trix. Terazawa, Hidezumi. Tokyo Univ., Tanashi (Japan). Inst. for 
Nuclear Study. May 1992. 11p. Order Number DE93715382. 
Source: OSTI; NTIS; INIS. 

It is pointed out that given the us element of the CKM quark mix- 
ing matrix, all the other elements can be successfully explained or 
predicted by using the five relations derived in a composite model 
of quarks (and leptons). (author). 


35143 (IPNO-TH-92-12) Chiral quarks in spherical geome- 
try. Moussaliam, B. (Paris-11 Univ., 91 - Orsay (France). Inst. de 
Physique Nucleaire); Soni, V. Paris-11 Univ., 91 - Orsay (France). 
Inst. de Physique Nucleaire. Mar 1992. 14p. Order Number 
DE93710888. Source: OSTI; NTIS (US Sales Only); INIS. 

The skyrmion in a spherical geometry is studied in the case 
where the stabilizing term of the chiral Lagrangian is replaced by 
an explicit coupling to quarks. This system is a toy model for 
dense nuclear matter which displays a phase transition. Below the 
critical sphere radius the quark eigenvalues are obtained analyti- 
cally, and the wave-functions are shown to be identical to those of 
free massless fermions. The order parameter <y-bary> is evalu- 
ated and found to be discontinuous for zero current quark masses. 
For physical masses, however, the transition becomes continuous. 
(author) 23 refs., 1 fig. 


35144 (JAERI-M-92-039, pp. 179-188) Phenomenological 


nucleon-nucleon potential. Morioka, S. (CRC Research Inst. Inc., 
Tokyo (Japan)). Japan Atomic Energy Research Inst., Tokyo 


(Japan). Mar 1992. (CONF-9110373-—: Specialists’ meeting on high 
energy nuclear data, Tokai (Japan), 3-4 Oct 1991; INDC(JPN)— 
158/L). In Proceedings of the specialists’ meeting on high energy 
nuclear data. 232p. Order Number DE92012299. Source: OSTI; 
NTIS; INIS. 

The present situation of the nucleon-nucleon problems and the 
essential points concerning the one-boson-exchange model and 
the Paris potential are briefly reviewed. The extension of the 
nucleon-nucleon potential up to 2.5 GeV is discussed, and our re- 
cent phenomenological method for this extension is explained. 
Some of the successful results obtained by this phenomenological 
method are also shown. (author). 


35145 (JAERI-M—92-039, pp. 203-210) Plon nucleus interac- 
tion. Toki, Hiroshi (Tokyo Metropolitan Univ. (Japan). Dept. of 
Physics). Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 
1992. (CONF-9110373-: Specialists’ meeting on high energy nu- 
clear data, Tokai (Japan), 3-4 Oct 1991; INDC(JPN)—158/L). In 
Proceedings of the specialists’ meeting on high energy nuclear 
data. 232p. Order Number DE92012299. Source: OSTI; NTIS; 
INIS. 

We discuss the pion nucleus interaction. In the delta region, the 
delta isobar plays an important role as a doorway to various chan- 
nels. In the GeV region, the interaction of pion with nucleon 
becomes weaker and the description of the interaction in terms of 
the Glauber theory becomes feasible. (author). 


35146 (LAPP-A-365/92) Tests of alternative models at a 
500 GeV NLC. Boudjema, F. (ed.) (Grenoble-1 Univ., 74 - Annecy 
(France). Lab. de Physique des Particules Elementaires); Renard, 
F.M. (ed.). Grenoble-1 Univ., 74 - Annecy (France). Lab. de 
Physique des Particules Elementaires. Jan 1992. 113p. Order 
Number DE93703735. Source: OSTI; NTIS (US Sales Only); INIS. 
This collection of papers contains a general introduction, fol- 
lowed by chapters on W and Z Dynamics, on Production of New 
Particles and on Indirect Effects Each chapter contains some indi- 
vidual papers (6 in the first one and 3 in each of the other two), 
indexed and abstracted separately for the INIS database. (R.P.) 
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35147 (LAPP-A-365/92, pp. 5-14) General introduction and 
synopsis. Boudjema, F. (Grenoble-1 Univ., 74 - Annecy (France). 
Lab. de Physique des Particules Elementaires); Renard, F.M. 
Grenoble-1 Univ., 74 - Annecy (France). Lab. de Physique des Par- 
ticules Elementaires. Jan 1992. In Tests of alternative models at a 
500 GeV NLC: A. General introduction and synopsis. 113p. Order 
Number DE93703735. Source: OSTI; NTIS (US Sales Only); INIS. 

W and Z dynamics were studied: tri-linear and quartic couplings 
of gauge bosons were tested, and ete~-—+W*W- was investigated 
in the context of the BESS model. Production of new parti- 
cles:scalars, vector bosons and excited fermions in the NLC is 
discussed. Indirect effects were also investigated such as excited 
leptonic states, a non-standard top and 2-fermion 2-boson contact 
terms. The possible contribution of the 500 GeV e*e~ collider to a 
better understanding of the mechanism of electroweak symmetry 
breaking is discussed. (K.A.) 19 refs. 


35148 (LAPP-A-365/92, pp. 44-54) Quartic-boson couplings 
In ete—. Belanger, G. (Montreal Univ., PQ (Canada). Lab. de 
Physique Nucleaire); Boudjema, F. Grenoble-1 Univ., 74 - Annecy 
(France). Lab. de Physique des Particules Elementaires. Jan 1992. 
In Tests of alternative models at a 500 GeV NLC: B. W and Z dy- 
namics. 113p. Order Number DE93703735. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The non-abelian nature of the standard model predicts the exis- 
tence of quartic couplings of gauge bosons. Dimension-two and 
dimension-six operators are given which contribute to different pro- 
cesses, @.g. ete-—W*W-+, ZZ7, Zy7, WtW-Z, ZZZ. These 
operators were tested, and the cross sections were determined at 
500 GeV energy. (K.A.) 7 refs., 7 figs. 


35149 (LAPP-A-365/92, pp. 55-62) Vector boson self- 
interactions and vector boson production within the 
BESS-model. Cvetic, G. (Bielefeld Univ. (Germany). Fakultaet fuer 
Physik); Grosse-Knetter, C.; Koegerler, R. Grenoble-1 Univ., 74 - 
Annecy (France). Lab. de Physique des Particules Elementaires. 
Jan 1992. In Tests of alternative models at a 500 GeV NLC: B. W 
and Z dynamics. 113p. Order Number DE93703735. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Predictions of the BESS model were calculated for 
ete-—W*W- and for ete-~— three gauge bosons (W*W-Z, 
W*W~-+, ZZZ, ZZ, Z-y-, yy) processes. Total cross sections and 
angular distributions both for unpolarized and polarized final vector 
bosons and the angular asymmetries were calculated. The results 
are compared with Standard Model predictions. (K.A.) 11 refs., 5 
figs. 


35150 (LAPP-A-365/92, pp. 89-93) Production of new vec- 
tor bosons from alternative models. Chiappetta, P. (Centre 
National de la Recherche Scientifique (CNRS), 13 - Marseille 
(France). Centre de Physique Theorique); Fiandrino, A.; Taxil, P. 
Grenoble-1 Univ., 74 - Annecy (France). Lab. de Physique des 
Particules Elementaires. Jan 1992. In Tests of alternative models 
at a 500 GeV NLC: C. Production of new particles. 113p. Order 
Number DE93703735. Source: OSTI; NTIS (US Sales Only); INIS. 

Some effective alternative models are considered, introduced on 
the basis of compositeness, which are based on SU(2)w, weak 
isospin symmetry broken down explicitly to U(1)em via the mixing of 
the photon with the mental member W°®) of on SU(2)yw; triplet of 
vector bosons. Besides Wt,W- and Z isoscalar neutral vectors, 
Y(¥.) can be added which couple to the fuel hypercharge current 
or only to its left-handed part. Both Y and Y, models are tested. 
(K.A.) 9 refs., 4 figs. 


35151 (LAPP-A-378/92) Damping rate of a moving fermion. 
Altherr, T. (Ecole Normale Superieure, 75 - Paris (France). Lab. de 
Physique Theorique); Petitgirard, E.; Gaztelurrutia, T.R. del. 
Grenoble-1 Univ., 74 - Annecy (France). Lab. de Physique des 
Particules Elementaires. 1992. 22p. Order Number 
DE93710909. Source: OSTI; NTIS (US Sales Only); INIS. 

A detailed analysis of the damping rate of a moving fermion in 
hot QED is presented. Using bare propagators and taking a slightly 
off-shell fermion, the cancellation of both magnetic and electric in- 
frared singularities at two-loop order is proved. Although infrared 
finite, the perturbation series is very badly behaved when the 
fermion is taken on-shell. This problem is overcomed by resuming 





both the hard loops in the photon propagator and the damping rate 
in the fermion propagator. The damping rate can only be 
calculated through a Schwinger-Dyson equation, and a result is ob- 
tained which is slightly smaller than previous estimates. The gauge 
independence of the result is also studied. (author) 23 refs., 2 figs. 


35152 (LA-UR-92-2753) Dynamical approach to pair pro- 
duction from strong fields. Cooper, F. Los Alamos National Lab.., 
NM (United States). [1992]. 47p. Sponsored by-USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-920777—1: NATO advanced study institute on particle pro- 
duction in highly excited matter, Ciocco (Italy), 12-25 Jul 1992). 
Order Number DE92040224. Source: OSTI; NTIS; INIS; GPO Dep. 

In relativistic heavy-ion collisions one is hoping to produce condi- 
tions where energy densities are high enough so that a new state 
of matter- the quark-giluon plasma can be produced. This state of 
matter lasts for a short period of time following the collision and 
may or may not be in equilibrium. Following this phase a transition 
to ordinary hadronic matter takes place and many of the processes 
which occur during the quark-gluon plasma phase might be 
masked by processes which occur in the hadronic phase. In order 
to determine processes which might be signals of the quark gluon 
plasma one needs to know the dynamical evolution of the plasma. 
This is because the particles that get produced during that phase 
have to travel through a time evolving plasma. In order to study 
this problem one needs a different way of thinking about field the- 
ory. Traditionally experiments in Elementary Particle Physics are 
black box experiments where initial particles enter a region , final 
particles exit the experimental region and all that is asked is how 
many particles of what type, energy, etc enter various detectors. 
This type of experiment requires only a covariant S-Matrix theory 
to predict the probabilities to be expected in the detectors. How- 
ever, if we want to know signatures of the quark gluon plasma, we 
actually need to follow the time evolution of the Plasma and fields 
produced following the heavy ion collision. This requires a non- 
covariant real time formalism for the time evolution of the quantum 
fields. In these talks | would first like to present the various for- 


malisms for doing real time calculations in quantum field theory 
and then apply one of them to a very simplified model of the pro- 
duction of the quark-gluon plasma-Schwinger’s mechanism for 
Pair-production from strong “classical” gauge fields. 


35153  (LPC-—91-03) Glueball production in high-energy col- 
lisions. Houra-Yaou, L.; Kessler, P.; Parisi, J. College de France, 
75 - Paris (France). Lab. de Physique Corpusculaire. 1992. 32p. 
Order Number DE93710885. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Using a non relativistic gluon bound-state model, the subpro- 
cesses qg — qG, qq-bar — gG, gg — gG and their contribution to 
the overall reaction pp-bar — jet + glueball + X are computed, as- 
suming that the glueball G and the quark gluon jets are emitted 
with their transverse momenta large (>10 GeV), opposite and ap- 
proximately equal. It is shown that, for present glueball candidates 
and for their possible quantum states, fairly good predictions are 
obtained, thus justifying future experiments of this type that might 
be performed at high-energy pp-bar or pp colliders, such as the 
CERN Spp-barS or the Fermilab TEVATRON. (author) 16 refs., 10 
figs., 3 tabs. 


35154 (SLAC-PUB-5909) On the profiles of jets initiated by 
light and heavy quarks. Khoze, V.A. (Stanford Linear Accelerator 
Center, Menlo Park, CA (United States)). Stanford Linear Accelera- 
tor Center, Menlo Park, CA (United States). Sep 1992. 6p. 
sored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515. (CONF-920837-3: 26. international 
conference on high energy physics, Dallas, TX (United States), 6- 
12 Aug 1992). Order Number DE93001820. Source: OSTI; NTIS; 
INIS; GPO Dep. 
We review some recent results in applications of the analytical 
perturbative technique to the description of particle distributions in 
QCD jets. Giuon emission in top production is briefly discussed. 


35155 (SSCL-597) The Cabibbo-Kobayashi-Maskawa mix- 
Ing matrix. Gilman, F.J. (Superconducting Super Collider Lab., 
Dallas, TX (United States)); Kleinknecht, K.; Renk, B. Supercon- 
ducting Super Collider Lab., Dallas, TX (United States). Apr 1992. 
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12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC35-89ER40486. Order Number DE93001255. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In the standard model with SU(2) x U(1) as the gauge group of 
electroweak interactions, both the quarks and leptons are assigned 
to be left-handed doublets and right-handed singlets. The quark 
mass eigenstates are not the same as the weak eigenstates, and 
the matrix relating these bases was defined for six quarks and 
given an explicit parametrization by Kobayashi and Mashawa in 
1973. It generalizes the four-quark case, where the matrix is 
parametrized by a single angle, the Cabibbo angle. This report dis- 
cusses this matrix. 


35156 (SSCL-Preprint-89) Experimental issues In measur- 
ing W.*W,* scattering. Thomas, J.; Wang, E.M. Superconducting 
Super Collider Lab., Dallas, TX (United States). Aug 1992. 27p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC35-89ER40486. (CONF-9203192—1: GEM collabora- 
tion meeting, Tucson, AZ (United States), Mar 1992). Order 
Number DE92040621. Source: OSTI; NTIS; INIS; GPO Dep. 

Problems pertaining to the observation of like sign, longitudinally 
polarized W pairs, due to large backgrounds from tf production at 
SSC are studied within the environment of the two p detec- 
tors, SDC and GEM. A charge discrimination level of 10-5 and a 
calorimeter isolation rejection factor of 10-* are necessary require- 
ments of any detector which will be used to measure such an 
excess of W, W, pairs. 


6623 Specific Interactions, Decays and Processes 
Refer also to citation(s) 34444, 35146, 35154, 35156, 35188 


35157 (BNL-47830) New p(7,7°) results from LEGS and 
the quadrupole excitation of the A. The LEGS Collaboration. 
Brookhaven National Lab., Upton, NY (United States). [1992]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-920637—6: International con- 
ference on the structure of baryons and related mesons, New 
Haven, CT (United States), 1-4 Jun 1992). Order Number 
DE92040566. Source: OSTI; NTIS; INIS; GPO Dep. 

Results from three independent measurements of the p(y") 
reaction are presented for incident photon energies between 243 
and 314 MeV. The ratio of cross sections measured with 
nal states of linear polarization is sensitive to the E2 excitation of 
the A resonance. Comparisons are made to the predictions of vari- 
ous models, all of which fail to reproduce these data. 


35158 (DOE/ER/40243-12) [Medium energy elementary 
particle physics]: Technical progress report. Yale Univ., New 
Haven, CT (United States). Dept. of Physics. 20 Jul 1992. 47p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-86ER40243. Order Number DE92040675. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report describes polarized lepton-nucleus scattering; and 
muonium research. 


35159 (DOE/ER/40561-59) ve appearance for “v,-v," os 
cillations In matter. Pantaleone, J. Washington Univ., Seattle, WA 
(United States). inst. for Nuclear Theory. [1992]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FGO06- 
90ER40561. Order Number DE92040303. Source: OSTI; NTIS; 
INIS; GPO Dep. 

New ranges of neutrino oscillation parameters can be probed by 
sending accelerator produced vy to large neutrino detectors thou- 
sands of kilometers away. Since the neutrino propagation is 
through the Earth, the v. - v, mixing can be enhanced by matter 
effects. Then a neutrino coupled dominantly to the v,, with a mass 
squared of 10-* eV* to 10-' eV*, may most easily be observed 
by a Ve appearance experiment. 


35160 (DOE/ER/40561-60) General results for the decays 
D — xly and B — xlv. Wolfenstein, L. (Washington Univ., Seat- 
tle, WA (United States). Inst. for Nuclear Theory). Washington 
Univ., Seattle, WA (United States). Inst. for Nuclear Theory. [1992]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 


ERA Vol. 17, No. 12 409 





66 PHYSICS 
6623 Specific Interactions, Decays and Processes 


Contract FGO6-S90ER40561. Order Number DE92040304. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Results are given for the two form factors for D - xlv and B > 
alv at the soft pion limit. The deriviation depends only on pion 
PCAC and heavy quark spin symmetry. The usefulness of these 
results is discussed. 


35161 (DOE/ER/40561-67) Low energy theorems in pion 
production. Holstein, B.R. (Massachusetts Univ., Amherst, MA 
(United States). Dept. of Physics and Astronomy). Washington 
Univ., Seattle, WA (United States). Dept. of Physics. [1992]. 20p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG06-90ER40561. (CONF-9203150-3: Physics with inter- 
nal targets and the blast detector, Tempe, AZ (United States), 
19-21 Mar 1992). Order Number DE92040071. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Considerable activity-both theoretical and experimental-has re- 
cently taken place involving the threshold and near threshold of 
pion photo- and electroproduction. This activity is herein summa- 
rized and a program for future work is outlined. 


35162 (FNAL/C-92/160-E) Heavy gauge boson and A, 
baryon searches at CDF. Maeshima, K. The CDF Collaboration. 
Fermi National Accelerator Lab., Batavia, IL (United States). Jun 
1992. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-76CH03000. (CONF-9203154—7: 27. Rencon- 
tres de Moriond, QCD and high energy hadronic interactions, Les 
Arcs (France), 22-28 Mar 1992). Order Number DE92019551. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We have searched for new gauge bosons (W’— lv, Z’ — Il) and 
b baryons (A, — wA°) in pp collisions at ,/s = 1.8 TeV from the 
1988-1989 run of the Collider Detector at Fermilab (CDF). We 
present 95% confidence level (C.L.) limits on the W’ and Z’ pro- 
duction cross section in leptonic decay modes. The nonobservation 
of these processes leads to limits of M,, > 520 GeV/c, and M,, > 
412 GeV/c. (95% C.L.), assuming Standard Model coupling 
strengths. We see no evidence for the signal (A, — wA°) in our » 


sample (y — yu) around the A, mass region of 5600 MeV. We set 
an upper limit on F(A,)Br(A, — WA°) of 0.55 x 10-5 (90% C.L.), 
assuming that b baryons and mesons are produced in the fragmen- 
tation process in similar ways. The CDF Ai, search is also reported 
in the QCD session of this conference. This paper summarizes our 
result briefly; the details can be found in the other talk. 


35163 (IPNO-TH-92-37) The importance of the measure- 
ment of p for the understanding of the high energy 
hadron-hadron scattering. Gauron, P. (Paris-6 Univ., 75 
(France)); Nicolescu, B. Paris-11 Univ., 91 - Orsay (France). Inst. 
de Physique Nucleaire. Jun 1992. 15p. Order Number 
DE93710892. Source: OSTI; NTIS (US Sales Only); INIS. 

it is shown both on general and phenomenological grounds, why 
the p-parameter (the ratio of the real over the imaginary part of the 
forward hadron amplitude) is the most suitable one for exploring 
Odderon effects in the present energy range. An almost model- 
independent analysis of the experimental data by taking into 
account the analytical constraints and the assumption of maximality 
is performed. Using the maximal Odderon approach as a guide, 
the following constrain at ,/s= 546 GeV is established: p:p-bar)p< 
ors 0.23. This bound leads to the conclusion that an experimental 
UA4/2 value centred around 0.20, say 0.20+ 0.02, will constitute a 
strong and unambiguous signal of Odderon effects that will indicate 
that at high energy the o?P+>cP-bar?+ relation exists. (R.P.) 14 
refs., 3 figs. 


35164 (KEK-91-11) HELAS: HELicity Amplitude Subrou- 
tines for Feynman diagram evaluations. Murayama, H. (Tohoku 
Univ., Sendai (Japan). Dept. of Physics); Watanabe, |.; Hagiwara, 
K. National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Jan 1992. 191p. Order Number DE93715538. Source: 
OSTI; NTIS; INIS. 

HELAS is a set of the FORTRAN 77 subroutines which enable to 
compute the helicity amplitude of an arbitrary tree level Feynman 
diagram with a simple sequence of CALL SUBROUTINE state- 
ments. It is easy to write down a FORTRAN program to calculate 
the helicity amplitude of a given process by calling the HELAS sub- 
routines. The example of evaluating the helicity amplitude of the 
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process W*W~ —+ anti-t is shown. The compactness of the helicity 
amplitude programs is the main advantage of using the HELAS. 
Another advantage is that it is very easy to allow external heavy 
particles to decay into light quarks and leptons without losing the 
spin correlation. The procedure of calculating the cross section of 
an arbitrary process with the help of the HELAS and noteworthy 
characteristics of the HELAS system are shown. How to use the 
HELAS package is explained about the above example. The 
HELAS subroutines are grouped in wave functions, nine vertices 
and tools and standard model coupling constants. HELAS CHECK 
messages makes the job to find mistake easy. (K.I.). 


35165 (LAL-92-10) Testing QCD with tau decays. Le 
Diberder, F. (Paris-11 Univ., 91 - Orsay (France). Lab. de 
lAccelerateur Lineaire); Pich, A. Paris-11 Univ., 91 - Orsay 
(France). Lab. de l'Accelerateur Lineaire. May 1992. 18p. Order 
Number DE93710879. Source: OSTI; NTIS (US Sales Only); INIS. 

The invariant-mass distribution of the hadronic final state in + de- 
cay can be used for testing fundamental aspects of the strong 
interactions. Using standard QCD techniques, it is possible to com- 
pute certain weighted integrals of the hadronic spectrum. Some 
QCD predictions are elaborated which will be useful for analysing 
the data. They provide a direct way to simultaneously measure 
as(m,*) and the parameters characterizing the non-perturbative 
dynamics, allowing for a better control of the theoretical errors in 
the determination of as(m,). (author) 17 refs., 2 tabs. 


35166 (LAL-92-29) Charm and beauty decays in the 
ALEPH experiment. Boucrot, J. ALEPH Collaboration. Paris-11 
Univ., 91 - Orsay (France). Lab. de l’Accelerateur Lineaire. May 
1992. 11p. (CONF-9203154—: 27. Rencontres de Moriond, QCD 
and high energy hadronic interactions, Les Arcs (France), 22-28 
Mar 1992). Order Number DE93710882. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Results of the ALEPH experiment at LEP are presented on 
charm and beauty decays, from data taken in 1990 and 1991. Sev- 
eral exclusive channels of charm and beauty mesons are seen. 
Evidence is given for the production of beauty baryons from corre- 
lations between a high Pt lepton and a A° or a Ac baryon. Finally, 
first evidence is given for the production of the strange B meson, 
from Ds-lepton correlations. (author) 7 refs., 7 figs. 


35167 (LAL-92-31) DELPHI results on the Z° — bb-bar par- 
tial width and on the a B hadrons semileptonic 
branching ratio. Bambade, P. DELPHI Collaboration. Paris-11 
Univ., 91 - Orsay (France). Lab. de l'Accelerateur Lineaire. May 
1992. 9p. (CONF-9203154—: 27. Rencontres de Moriond, QCD 
and high energy hadronic interactions, Les Arcs (France), 22-28 
Mar 1992). Order Number DE93710883. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Results from DELPHI on the Z° — bb-bar partial width (Ibb- 
bar)) and on the average B hadron semileptonic branching ratio 
(B,,.) are reviewed. Prospects are given for improving these mea- 
surements, using different complementary techniques. A new and 
potentially powerful method for extracting the branching ratio R, 
with minimal errors is suggested, based on using the redundancy 
provided by two independent discriminators for bb-bar events. 
(R.P.) 12 refs., 3 figs. 


35168 (LAPP-A-365/92, pp. 63-72) W and Z dynamics in e+ 
and +7 collisions: Standard processes and tests of quartic 
couplings. Belanger, G. (Montreal Univ., PQ (Canada). Lab. de 
Physique Nucleaire); Boudjema, F. Grenoble-1 Univ., 74 - Annecy 
(France). Lab. de Physique des Particules Elementaires. Jan 1992. 
In Tests of alternative models at a 500 GeV NLC: B. W and Z dy- 
namics. 113p. Order Number DE93703735. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Standard processes and anomalous weak boson couplings in ey 
and +7 collisions are investigated. The e~y—+W*ve, yy—W*W- 
and the yy—ZZ processed are studied in detail. Total cross sec- 
tions in case of polarized and unpolarized beams and angular 
distributions are given. (K.A.) 14 refs., 6 figs. 


35169 (LAPP-A-365/92, pp. 94-102) Excited fermions. Boud- 
jema, F. (Grenoble-1 Univ., 74 - Annecy (France). Lab. de 
Physique des Particules Elementaires); Djouadi, A.; Kneur, J.L. 





Grenoble-1 Univ., 74 - Annecy (France). Lab. de Physique des 
Particules Elementaires. Jan 1992. In Tests of alternative models 
at a 500 GeV NLC: C. Production of new particles. 113p. Order 
Number DE93703735. Source: OSTI; NTIS (US Sales Only); INIS. 

The production of excited fermions with mass above 100 GeV is 
considered. f—+Vf") decay widths are calculated where V=+, Z or 
W. Excited fermion pair production in e+e~ annihilation and in + 
collisions, and single production in ete~ annihilation, ey and 7 
collisions is also discussed. Cross sections are calculated for all 
these cases. The discovery potential of the NLC at 500 GeV is 
compared with that of other colliders. (K.A.) 15 refs., 5 figs., 2 tabs. 


35170 (LAPP-A-365/92, pp. 104-107) Excited lepton ex- 
change in e*e- annihilation into boson . Perrottet, M. 
(Centre National de la Recherche Scientifique (CNRS), 13 - Mar- 
seille (France). Centre de Physique Theorique). Grenoble-1 Univ., 
74 - Annecy (France). Lab. de Physique des Particules Elemen- 
taires. Jan 1992. In Tests of alternative models at a 500 GeV NLC: 
D. Indirect effects. 113p. Order Number DE93703735. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A natural consequence of the idea of quark and lepton compos- 
iteness is the existence of excited states of higher mass. The effect 
of the exchange of a virtual excited lepton on the e*e~ annihilation 
into boson pairs (W*W-, -+y7, 7Z, ZZ) is studied. Cross section de- 
viations from Standard Model predictions are calculated. (K.A.) 5 
refs., 2 figs. 


35171 (LAPP-A-365/92, pp. 112-113) 2-fermion 2-boson 
contact terms In e*e~ Into boson pairs. Perrottet, M. (Centre 
National de la Recherche Scientifique (CNRS), 13 - Marseille 
(France). Centre de Physique Theorique). Grenoble-1 Univ., 74 - 
Annecy (France). Lab. de Physique des Particules Elementaires. 
Jan 1992. In Tests of alternative models at a 500 GeV NLC: D. In- 
direct effects. 113p. Order Number DE93703735. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In several cases of ete annihilating into boson pairs (W*W-, 
7, 7Z, ZZ), bounds on A values between Z and 3 TeV have been 


obtained for different types of couplings and for different normal- 
ized deviations. The interference pattern with the standard model 
amplitude plays an important role which can be seen, @.g., in 
ete--—+7Z where A=3 TeV for the axial case and A=1.4 TeV for 
the vector case. (K.A.) 3 refs., 1 tab. 


35172 (LAPP-A-366/92) New physics through final state 
photons. Baillargeon, M. (Montreal Univ., PQ (Canada). Lab. de 
Physique Nucleaire); Boudjema, F. Grenoble-1 Univ., 74 - Annecy 
(France). Lab. de Physique des Particules Elementaires. Feb 1992. 
23p. Order Number DE93710908. Source: OSTI; NTIS (US Sales 
Only); INIS. 

It is shown that, if some New Physics is first revealed through 
processes with a photon, then irrespective of the details of this par- 
ticular physics the corresponding photon is hard (quite energetic) 
and well separated (non-collinear). These photonic interactions re- 
quire that at least one of the particles has spin. Moreover, the 
presence of such anomalous couplings spoils the Radiation Ampli- 
tude Zero property of certain reactions. The i of the 
decay Z-+3 as an unambiguous signal of a composite nature of 
the Z is stressed. To disentangle this effect from the e*e- 3+ at 
the Z peak, it is suggested to study the distribution in the energy of 
the least energetic photon which was found to be the most affected 
distribution in case an excess of photons is recorded. The process 
e*e--—+Zy at LEP200 could also test another facet of substructure 
in the boson sector complementing the tests with W-pair produc- 
tion. (author) 21 refs., 11 figs. 


35173 (RCNP-P-118, pp. 19-24) Mesonic decay width of P- 
wave baryons by quark cluster model. Fujiwara, Yoshikazu 
(Kyoto Univ. (Japan). Faculty of Science). Osaka Univ., Ibaraki 
(Japan). Research Center for Nuclear Physics. Nov 1991. (in 
Japanese). (CONF-9106379-: Workshp on nuclear physics of few- 
body system, Osaka (Japan), 20-22 Jun 1991). In Report of the 
workshop on ‘nuclear physics of few-body system’. 228p. Order 
Number DE92538705. Source: OSTI; NTIS; INIS. 

Mesonic decay widths of P-wave baryons are calculated in a 
quark cluster mode! which incorporates the (qq-bar)-pair creation 
processes inherent in the quark-gluon interaction Lagrangian. The 


66 PHYSICS 
6624 Properties of Specific Particles and Resonances 


baryon-meson configurations are described by antisymmetrized 
(8q) + (qq-bar) cluster-model wave functions. Owing to the rich 
structure of the spin-flavor SU(6) supermultiplets, many partial 
decay widths of the P-wave baryons to various baryon-meson sys- 
tems are reasonably reproduced by using only two independent 
parameters. (author). 


35174 (SLAC-PUB-5910) Weak-electr interter- 
ence in eD scattering. Prescott, C.Y. Stanford Linear 
Accelerator Center, Menlo Park, CA (United States). Sep 1992. 
15p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-76SF00515. (CONF-9206131-1: 3. international 
symposium on the history of particle physics - the rise of the stan- 
dard model, Stanford, CA (United States), 24-27 Jun 1992). Order 
Number DE93001763. Source: OSTI; NTIS; INIS; GPO Dep. 

Observation of parity non-conservation in deep-inelastic scatter- 
ing of polarized electrons from deuterium was reported in an 
experiment at SLAC in 1978. The events at SLAC and elsewhere 
leading to the successful search for parity non-conservation in the 
electromagnetic processes are described. 
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Refer also to citation(s) 35126, 35139, 35148, 35150, 35156, 
35157, 35159, 35161, 35162, 35168 


35175 (DOE/ER/40272-171) Dark matter axions. Sikivie, P. 
(California Univ., Santa Barbara, CA (United States). Inst. for The- 
oretical Physics). Florida Univ., Gainesville, FL (United States). 
Inst. for Fundamental Theory. [1992]. 20p. Sponsored by USDOE, 
Washington, DC (United States); National Science Foundation, 
Washington, DC (United States). DOE Contract FG05-86ER40272. 
Grant PHY89-04035. (UFIFT-HEP-92-25;CONF-9202135-1: Insti- 
tute for Fundamental Theory (IFT) workshop on dark matter, 
Gainesville, FL (United States), 14-16 Feb 1992). Order Number 
DE92040501. Source: OSTI; NTIS; GPO Dep. 

The physics of axions is briefly reviewed theoretically, and vari- 
ous constraints on the axion mass are recounted. Then the two 
main contributions to the present cosmological axion energy den- 
sity, that due to the realignment of the vacuum during the QCD 
phase transition and that from axions radiated by cosmic axion 
strings, are discussed. Next, two detection schemes for axions that 
are sensitive to different mass ranges, an electromagnetic cavity 
permeated by a strong magnetic field and a system of supercon- 
ducting wires embedded in a material transparent to microwave 
radiation, are described. Finally, the phase space structure of cold 
dark matter galactic halos is considered. (RWR) 


35176 (DOE/ER/40427—18-N92) Stellar neutrinos. Haxton, 
W.C. Washington Univ., Seattle, WA (United States). Dept. of 
Physics. [1992]. 6p. Sponsored by USDOE, Washington, DC 
(United States); National Aeronautics and Space Administration, 
Washington, DC (United States). DOE Contract FG06-88ER40427. 
Grant NAGW 2523. (CONF-9204182-2: Franklin symposium, 
Philadelphia, PA (United States), 29 Apr - 1 may 1992). Order 
Number DE92040078. Source: OSTI; NTIS; GPO Dep. 

Neutrino provide an important diagnostic of behavior deep inside 
the solar core. They also play a major role in the evolution of red 
giants. Horizontal branch stars, and core-collapse supernovae. | 
discuss some of the interesting neutrino physics issues that have 
arisen in studies of stellar evolution. 


35177 (IPNO-DRE-91-33) News from Saturne in few body 
systems. Frascaria, R. Paris-11 Univ., 91 - Orsay (France). Inst. 
de Physique Nucleaire. 1992. 16p. (CONF-9109122-: 13. Euro- 
pean conference on few-body problems in physics, Isola d’Elba 
(Italy), 9-14 Sep 1991). Order Number DE93710899. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A brief report on some aspects of mesonic physics in few body 
experiments performed at LNS (Saclay, France) is presented. Due 
to its large branching ratio (BR) to nN, this hadronic excitation in 
few body systems is connected to n-meson production, in particu- 
lar near thresholds in various channels. Another important point of 
the production of particles near their thresholds is the specific kine- 
matical condition - S-wave production - emphasizing the possible 
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production of resonances or new states of matter. The last part of 
this short review is concerned with rare events observed in particu- 
lar reactions, even if these observations lead to surprisingly higher 
cross sections than expected. (K.A.) 24 refs., 9 figs., 1 tab. 


35178 (IPNO-DRE-92-04) The KK-bar system at low rela- 
tive energies and the problem of the f,. (975) and a, (983) 
mesons. Frascaria, R. Paris-11 Univ., 91 - Orsay (France). Inst. 
de Physique Nucleaire. 1992. 9p. (CONF-9109127—: Workshop on 
baryon spectroscopy and the structure of the nucleon, Saclay 
(France), 23-25 Sep 1991). Order Number DE93710903. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Meson production near threshold is a spectroscopic tool in the 

studies of meson structure. Some interesting features of meson 
production near threshold in few body reactions are emphasized. In 
particular, the region of KK-bar thresholds studied in pd—*He X at 
LNS could be an excellent tool to bring new information about the 
@ (983) and fp (975) meson structure dilemma. (author) 11 refs., 5 
figs. 
35179 (LAPP-A-354/91) Late bery faces primor- 
dial thesis. Delbourgo-Salvador, P. (CEA Centre 
d'Etudes de Bruyeres-le-Chatel, 91 (France)); Audouze, J.; Salati, 
P. Grenoble-1 Univ., 74 - Annecy (France). Lab. de Physique des 
Particules Elementaires. Nov 1991. 18p. Order Number 
DE93703822. Source: OSTI; NTIS (US Sales Only); INIS. 

Since the sphalleron mechanism present in the standard theory 
of electro-weak interactions violates B+L, models have been sug- 
gested where baryogenesis takes place at late epochs and is 
concomitant with primordial nucleosynthesis. The possibility for the 
baryon asymmetry to be generated was numerically investigated at 
the same time as the light elements are cooked. The primordial 
yields of D, *He, “He and Li were shown to exceed the upper lim- 
its inferred from observation, unless baryogenesis is anterior to the 
freeze-out of the weak interactions. This implies strong constraints 
on scenarios where the baryon asymmetry originates from the late 
decay of massive gravitinos. (author) 18 refs., 6 figs. 


35180 (LAPP-A-363/92) Probing quartic couplings of weak 
bosons through three vectors production at a 500 GeV NLC. 
Belanger, G. (Montreal Univ., PQ (Canada). Lab. de Physique Nu- 
cleaire); Boudjema, F. Grenoble-1 Univ., 74 - Annecy (France). 
Lab. de Physique des Particules Elementaires. Jan 1992. 25p. Or- 
der Number DE93703810. Source: OSTI; NTIS (US Sales Only); 
INS. 

A minimal set of genuine four-coupling operators between vector 
bosons is derived which have no connection to the standard 
parametrisation of the trilinear anomalous W couplings. A global 
weak SU(2) symmetry and, for those operators where photons are 
involved, a local U(i)gep is imposed. These requirements are 
strong enough to forbid or highly suppress any contribution to 
weak vector bosons self energies. Tests of these couplings are 
then only possible at high energies. The effects of these couplings 
are studied at the NLC(500 GeV) in all possible three vector 
bosons production: ete- — W*tW~-Z, ZZZ, W*W-+, ZZy and 
Z+y7. The possibility of having polarised beams is considered and 
the usefulness of looking at particular distributions is pointed out. 
(R.P.) 16 refs., 8 figs. 


35181 (LAPP-A-364/92) +7 — W*W- and +7 — ZZ as tests 
of novel quartic couplings. Belanger, G. (Montreal Univ., PQ 
(Canada). Lab. de Physique Nucleaire); Boudjema, F. Grenoble-1 
Univ., 74 - Annecy (France). Lab. de Physique des Particules Ele- 
mentaires. Jan 1992. 2ip. Order Number DE93703806. Source: 
OSTI; NTIS (US Sales Only); INIS. 
The lowest dimension anomalous quartic vector bosons cou- 
plings are studied in boson pair production at a high-energy 
hoton collider. Since the couplings do not break the custo- 
dial SU(2) weak Symmetry, W pair production which has a very large 
cross-section in the standard model is compared with Z pair pro- 
duction which is background free. The importance of realizing 
polarised beams is stressed, especially the J. = 0 mode obtained 
when both photons have the same helicity. This mode not only of- 
fers a unique possibility of reaching the scalar sector of the weak 
theory and the least tested part of the standard model but it is also 
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the most straightforward way of disentangling between the anoma- 
lous couplings. (author) 21 refs., 5 figs. 


35182 (LAPP-A-365/92, pp. 16-17) W and Z ics: In- 
troduction. Boudjema, F. (Grenoble-1 Univ., 74 - Annecy (France). 
Lab. de Physique des Particules Elementaires). Grenoble-1 Univ., 
74 - Annecy (France). Lab. de Physique des Particules Elemen- 
taires. Jan 1992. In Tests of alternative models at a 500 GeV NLC: 
B. W and Z dynamics. 113p. Order Number DE93703735. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. INTERMEDIATE VECTOR BOSONS/ 
coupling; INTERMEDIATE VECTOR BOSONS/symmetry groups; 
COUPLING; WEINBERG LEPTON MODEL; FERMIONS; 
ELECTRON-POSITRON INTERACTIONS; STANDARD MODEL; C 
INVARIANCE 


35183 (LAPP-A-365/92, pp. 18-38) Trilinear self couplings 
of vector bosons and their determination in e*e- -W*W-. 
Gounaris, G. (Thessaloniki Univ. (Greece). Dept. of Nuclear 
Physics); Kneur, J.L.; Schildknecht, D.; Layssac, J.; Moultaka, G.; 
Renard, F.M. Bielefeld-Montpellier-Thessaloniki Collaboration. 
Grenoble-1 Univ., 74 - Annecy (France). Lab. de Physique des 
Particules Elementaires. Jan 1992. In Tests of alternative models 
at a 500 GeV NLC: B. W and Z dynamics. 113p. Order Number 
DE93703735. Source: OSTI; NTIS (US Sales Only); INIS. 

The constraints on the yW*W- and Z°W*W- couplings are 
summarized. They essentially follow from various symmetry re- 
quirements which are weaker than the ones embodied in the 
SU(2),"U(1)y theory. The theoretical considerations lead to a well- 
defined systematic procedure for the analysis of future data. The 
helicity amplitudes for e*e- -W*W- are discussed and, in partic- 
ular, the high-energy limit of s>>4My?, relevant at an energy of 
500 GeV, is analyzed. (K.A.) 18 refs., 4 figs., 4 tabs. 


35184 (LAPP-A-365/92, pp. 39-43) Tests of the electromag- 
netic properties of the Z in e*te--Z+,ZZ. Boudjema, F. 
(Grenoble-1 Univ., 74 - Annecy (France). Lab. de Physique des 
Particules Elementaires). Grenoble-1 Univ., 74 - Annecy (France). 
Lab. de Physique des Particules Elementaires. Jan 1992. In Tests 
of alternative models at a 500 GeV NLC: B. W and Z dynamics. 
113p. Order Number DE93703735. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Anomalous CP conserving ZZ couplings are discussed. The dif- 
ferential cross section for ete- +Z+, for longitudinally polarized Z 
is analyzed. The differential cross section for ete- ZZ is consid- 
ered for the case when one Z is longitudinal and the other is 
transverse. (K.A.) 9 refs., 3 figs., 1 tab. 


35185 (LAPP-A-365/92, pp. 73-82) Probing WW, and 
WW-7 couplings with high energy photon beams. Choi, S.Y. 
(Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany)); 
Schrempp, F. Grenoble-1 Univ., 74 - Annecy (France). Lab. de 
Physique des Particules Elementaires. Jan 1992. In Tests of alter- 
native models at a 500 GeV NLC: B. W and Z dynamics. 113p. 
Order Number DE93703735. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The potential of a 500 GeV 'Next Linear ete Collider’ (NLC) for 
probing anomalous WW-+ and WW~-yy couplings in the -+(-7) mode 
is investigated. The ye~—W~v and the 77y—W*W~— processes 
are studied. Differential cross sections are given for polarized and 
unpolarized beams. CP violating couplings are also discussed. 
(K.A.) 13 refs., 6 figs. 


35186 (LAPP-A-365/92, pp. 84-88) Scalars. Renard, F.M. 
(Montpellier-2 Univ., 34 (France). Dept. de Physique Mathema- 
tique). Grenoble-1 Univ., 74 - Annecy (France). Lab. de Physique 
des Particules Elementaires. Jan 1992. In Tests of alternative mod- 
els at a 500 GeV NLC: C. Production of new particles. 113p. Order 
Number DE93703735. Source: OSTI; NTIS (US Sales Only); INIS. 

The production of scalars is discussed in the framework of Alter- 
native Models. The following processes are considered: ete~ 7, 
Z-S,S2, Z+W*-S-*, Z-+ZS°, Z-+S° and scalar production in 
photon-photon collisions. Cross sections are calculated for all 
cases. The opportunity of studying these processes with a 500 
GeV linear accelerator is discussed. (K.A.) 9 refs., 1 fig. 





35187 (LAPP-A-365/92, pp. 108-111) Top quark anomalous 
couplings. Djouadi, A. (Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany)). Grenoble-1 Univ., 74 - Annecy 
(France). Lab. de Physique des Particules Elementaires. Jan 1992. 
In Tests of alternative models at a 500 GeV NLC: D. Indirect ef- 
fects. 113p. Order Number DE93703735. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The 500 GeV linear e*e~ collider which can also be turned into 
a +7 collider is shown to be a unique facility to probe anomalous 
couplings of the top quark to gauge bosons. This collider will also 
improve the available information on light fermions statistic 
properties, since the effects of anomalous couplings are more pro- 
nounced at high energies. (K.A.) 7 refs., 2 figs. 


35188 (SSCL-577) Detecting invisible Higgs bosons at the 
SSC and LHC. Frederiksen, S.G. (Superconducting Super Collider 
Lab., Dallas, TX (United States)); Johnson, N.; Kane, G.; Reid, J. 
Superconducting Super Collider Lab., Dallas, TX (United States). 
Sep 1992. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC35-89ER40486. Order Number 
DE93000461. Source: OSTI; NTIS; INIS; GPO Dep. 

In some extensions of the Standard Model the (lightest) Higgs 
boson can have mainly invisible decays, decaying to a pair of the 
lightest supersymmetric partners, or to Goldstone bosons, or to 
Majorons, none of which interact in the detector. Thus it is not 
clear how such a Higgs boson can be detected. We show that 
associated production of such Higgs bosons with Z's at high- 
luminosity hadron colliders can provide a detectable signal for the 
mass region of most interest, M, < 150 GeV. Associated produc- 
tion with W's can provide confirmation of such a signal. If a Higgs 
boson is detected another way, so that M,, is known, this method 
may allow a measurement of branching ratio (BR) (h — invisible), 
and may also allow measurement of other BR. 
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35189 (CNIC—00412) Communication of nutiear data 
progress: No.3(1990). Chinese Nuclear Data Center, Beijing, BJ 
(China); China Nuclear Information Centre, Beijing, BJ (China). 
May 1990. 65p. (CNDC—0004.). Order Number DE93602690. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Communication of Nuclear Data Progress (CNDP) in English is 
set up by Chinese nuclear committee and Chinese nuclear data 
center (CNDC). This is the third issue. It includes experimental 
measurement, theoretical calculation, data evaluation and compila- 
tion, atomic and molecular data, data library, multigroup constant 
generating and benchmark testing, nuclear data news in 1989. 


35190 (CNIC—00412, pp. 32-34) Progress on theoretical 
evaluation method of nuclear data calculation and appiled nu- 
clear reaction theory research at the theory group of CNDC. 
Wang Shunnan (Chinese Nuclear Data Center, Beijing, BJ 
(China)). Chinese Nuclear Data Center, Beijing, BJ (China); China 
Nuclear Information Centre, Beijing, BJ (China). May 1990. 
(CNDC-—0004.). In Communication of nuclear data progress: 
No.3(1990). 65p. Order Number DE93602690. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The fields of theoretical evaluation method of nuclear data calcu- 
lations and applied nuclear reaction theory research were 
described briefly. A global review of phenomenological and micro- 
scopic optical potential in nuclear data evaluation of 14 natural 
elements in the energy range of 0.1-24 MeV has been done. The 
nuclear fission is studied based on a new fission mechanism-the 
fission diffusion model. This model was proposed to explain the en- 
hancement of neutron emission in heavy ion collisions. 


35191 (CNIC-00412, pp. 35-40) Progress on evaluation of 
neutron nuclear data at Beijing University. Tang Guoyou (Bei- 
jing Univ. (China). Inst. of Heavy lon Physics). Chinese Nuclear 
Data Center, Beijing, BJ (China); China Nuclear Information 
Centre, Beijing, BU (China). May 1990. (CNDC—0004.). In Commu- 
nication of nuclear data progress: No.3(1990). 65p. Order Number 
DE93602690. Source: OSTI; NTIS (US Sales Only); INIS. 
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The data of 75°U is needed for fast neutron reactors and its 
cross section of (n,f) is possible to be a standard in fast neutron 
energy range. And more and more accurate data were measured 
in recent years. The re-evaluation of the data is necessary. The 
evaluated data will be published soon. The (n,f) cross section was 
calculated in all energy range. The parameters used in the optical 
model calculation were automatically adjusted with code AFSP. 
The re-evaluated and fitted data for reactions (n,f), (n,y), (n,2n), 
(n,3n) and the theoretically calculated results are presented. 


35192 (CNIC—00412, pp. 41-42) Progress on evaluation of 
nucleer data at institute of nuclear research in 1989. Tian Jiagi 
(Academia Sinica, Shanghai, SH (China). Shanghai Inst. of Nu- 
clear Research). Chinese Nuclear Data Center, Beijing, BU (China); 
China Nuclear Information Centre, Beijing, BJ (China). May 1990. 
(CNDC—0004.). In Communication of nuclear data progress: 
No.3(1990). 65p. Order Number DE93602690. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Abstract only. IRON 56 TARGET/proton reactions; NUCLEAR 
DECAY/evaluated data; PROTON REACTIONS/cross sections; 
ARSENIC 73; CHARGED PARTICLES; CHINA; HALF-LIFE; IN- 
TERNAL CONVERSION; PROGRESS REPORT; RHODIUM 101; 
RUBIDIUM 8&3 


35193 (CNIC—00412, pp. 53) EXFOR software system and 
neutron experimental data compilation. Liang Qichang (Chinese 
Nuclear Data Center, Beijing, BJ (China)); Liu Tingjin; Yu Hongwei. 
Chinese Nuclear Data Center, Beijing, BJ (China); China Nuclear 
Information Centre, Beijing, BU (China). May 1990. (CNDC—0004.). 
In Communication of nuclear data progress: No.3(1990). 65p. Or- 
der Number DE93602690. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Abstract only. DATA COMPILATION/e codes; CHINA; DATA AC- 
QUISITION SYSTEMS; IAEA; NEUTRONS; NUCLEAR DATA 
COLLECTIONS; PROGRAMMING 


35194 (CNIC-00492, pp. 41-45) The evaluation of 
2H(n,2n)'H reaction cross section. Cai Dunjiu (Academia Sinica, 
Beijing, BJ (China). Inst. of Atomic Energy); Zhuang Youxiang; 
Wang Zisheng; Yu Baosheng. Chinese Nuclear Data Center, Bei- 
jing, BJ (China); China Nuclear Information Centre, Beijing, BJ 
(China). Dec 1990. (CNDC—0005;INDC(CPR)-019/L.). In Commu- 
nication of nuclear data progress: No.4(1990). 75p. Order Number 
DE93602695. Source: OSTI; NTIS (US Sales Only); INIS. 

2H(n,2n)p reaction cross section is useful to nuclear power de- 
velopment. All the experimental data of *H(n,2n)p reaction until 
1990 were collected. The original data and errors of all the experi- 
ments were analysed and fitted on computer MICRO-VAX-II with 
orthogonal polynomial. The recommended *H(n,2n) cross section 
are presented. 
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35195 (BNL-47820) Is nuclear structure really so simple? 
The P-factor revisited. Brenner, D.S. (Clark Univ., Worcester, MA 
(United States)); Casten, R.F.; Chou, W.T.; Zhang, J.Y. 
Brookhaven National Lab., Upton, NY (United States). [1992]. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-920721-10: 6. international 
conference on nuclei far from stability and 9th international con- 
ference on atomic masses and fundamental constants, 
Bernkastel-Kues (Germany), 19-24 Jul 1992). Order Number 
DE92040574. Source: OSTI; NTIS; INIS; GPO Dep. 

The parameter, P = NpNn/(Np+Nn) is the number of valence pro- 
tons (neutron) relative to the nearest shell or subshell closure, 
provides a simple and physically intuitive framework for under- 
standing the evolution of collectivity in medium and heavy nuclei in 
terms of the competition between the spherical-driving, like-particle 
interaction and the deformation-driving, proton-neutron (p-n) inter- 
action. In the past several years the P factor has been used to 
correlate a variety of properties of nuclear ground states and 
structures at low excitation energy. Here we present two new appii- 
cations of this simple scheme: The isotopic systematics of 2;* 
states and the linearization of intruder 0+ states in the Pb region. 
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The results show the versatility of the P-factor as a simple embodi- 
ment of the competition and balance between the p-n and pairing 
residual interactions that seem to determine much of the behavior 
of ground and excited configurations of medium and heavy nuclei. 


35196 (CNIC-00412, pp. 49) Status on evaluation of 
nuclear structure and decay data in China. Zhou Chunmei (Chi- 
nese Nuclear Data Center, Beijing, BJ (China)). Chinese Nuclear 
Data Center, Beijing, BJ (China); China Nuclear Information 
Centre, Beijing, BU (China). May 1990. (CNDC—0004.). In Commu- 
nication of nuclear data progress: No.3(1990). 65p. Order Number 
DE93602690. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. NUCLEAR DECAY/evaluated data; NUCLEAR 


STRUCTURE/evaluated data; CHINA; PROGRESS REPORT; RE- 
VIEWS 


35197 (CONF-9110236-7) Nuclear spins and moments: 
Fundamental! structural information. Semmes, P.B. Tennessee 
Technological Univ., Cookeville, TN (United States). Dept. of 
Physics. [1991]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG05-92ER40694. From Working 
group 3 Joint Coordinating Committee on Nuclear Reactor Safety 
(JCCNRS) meeting; Oak Ridge, TN (United States); 16-18 Oct 
1991. Order Number DE92019754. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Predictions for the low energy structure of well deformed odd-A 
Pm and Sm nuclei in the A ~ 130 region are given, based on the 
particle-rotor model. Distinctive magnetic dipole properties (static 
moments and transition rates) are expected for certain Nilsson con- 


rations, and comparisons to recent data are made for ‘Pm, 
15$Sm and Sm. 


35198 (DOE/ER/40427-22-N92) Shape coexistence, Lanc- 


zos techniques, and large-basis shell-model calculations. 
Haxton, W.C. Washington Univ., Seattle, WA (United States). 
[1992]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG06-88ER40427. (CONF-9205108—14: 
International conference on nuclear structure at high angular mo- 


mentum, Ottawa (Canada), 18-21 May 1992). Order Number 
DE93000905. Source: OSTI; NTIS; INIS; GPO Dep. 

Numerical many-body techniques based on the Lanczos algo- 
rithm and their applications to nuclear structure problems are 
discussed. Examples include shape coexistence, inclusive re- 
sponse functions, and weak interaction rates in '©O; weak-coupling 
descriptions of the 0+ bands in isotopes of Ge and Se; and the 
evaluation of the nuclear Green's functions that arise in two- 


neutrino 66 decay and in nuclear anapole and electric dipole 
moment calculations. 


35199 (GANIL-P-92-13) Fluctuations in the hadronization. 
Bozek, P. (Grand Accelerateur National d’lons Lourds (GANIL), 14 
- Caen (France)); Ploszajaczak, M. Grand Accelerateur National 
d'lons Lourds (GANIL), 14 - Caen (France). 1992. 14p. (CONF- 
920318—: International workshop on dynamical fluctuations and 
correlations in nuclear collisions, Aussois (France), 12-16 Mar 
1992). Order Number DE93710915. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The multiscaling in the fluctuations of the multiparticle distribu- 
tions at small scales is studied. Similarly to the multiscaling effect, 
recently found in multifractal models, the dependence of the inter- 
mittency patterns on the low density cut-off in the cascade is 
analyzed. The effect changes the scaling behaviour and leads to 
stronger dependence of the scaled factorial moments on the reso- 
lution than the power law. This coukd be an explanation of the 
behaviour observed recently in the experimental 3-dimensional 
data. The multiscaling analysis allows to restore the universality in 
the processes with different cut-offs and could be used in the anal- 
ysis of the experimental data. (author) 17 refs., 5 figs. 


35200 (INS-927) Superdeformed excited 0* states in 2*U 
and 7°Ppy. Soloviev, V.G. (Joint Inst. for Nuclear Research, Dubna 
(USSR)); Sushkov, A.V. Tokyo Univ., Tanashi (Japan). Inst. for Nu- 
clear Study. Apr 1992. 9p. Order Number DE93715403. Source: 
OSTI; NTIS; INIS. 

The energies, B(E2)t, »* and X(EO/E2) values in 75°U and 
24Py are calculated in the RPA at quadrupole deformation 62 = 
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0.6 with the constant of quadrupole interaction which are the same 
as in calculations at Bo = 0.24. The structure of the 0* states in the 
second minimum differ from the one in the fist minimum. The pp 
interaction strongly effects on a structure of 0* states. The calcu- 
lated energies and p* values of the first excited 0* states in 7*U 
and 24°Pu are in reasonable agreement with the experimental data. 
The isovector second 0* states are predicted to appear in excita- 
tion energy 1 MeV. (author). 


35201 (IPNO-TH-92-03) The width of the giant dipole reso- 
nance at finite temperature. Mau, N.V. Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire. Jan 1992. 22p. Order Num- 
ber DE93710887. Source: OSTI; NTIS (US Sales Only); INIS. 

A method is proposed to evaluate the effect of the change of the 
Fermi sea on the width of the giant dipole resonance at finite tem- 
perature. In a schematic model it is found that, indeed, in 2°°Pb 
the width increases very sharply up to about T=4 MeV but shows a 
much weaker variation for higher temperature. (author) 26 refs., 7 
figs., 2 tabs. 


35202 (IPNO-TH-92-13) Coulomb displacement energies in 
relativistic and non-relativistic self-consistent models. Marcos, 
S. (Cantabria Univ. (ES). Dept. de Fisica Moderna); Savushkin, 
L.N.; Giai, N. van. Paris-11 Univ., 91 - Orsay (France). Inst. de 
Physique Nucleaire. Mar 1992. 19p. Order Number DE93710889. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Coulomb displacement energies in mirror nuclei are compara- 
tively analyzed in Dirac-Hartree and Skyrme-Hartree-Fock models. 
Using a non-linear effective Lagrangian fitted on ground state prop- 
erties of finite nuclei, it is found that the predictions of relativistic 
models are lower than those of Hartree-Fock calculations with 
Skyrme force. The main sources of reduction are the kinetic 
energy and the Coulomb-nuclear interference potential. The dis- 
crepancy with the data is larger than in the Skyrme-Hartree-Fock 
case. (author) 24 refs., 3 tabs. 


35203  (IPNO-TH-92-55) Diabatic effects in '*Pb: a gener- 
ator coordinate analysis. Tajima, N. (Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire); Flocard, H.; Bonche, P.; 
Dobaczewski, J.; Heenen, P.H. Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire. 6 Jul 1992. 36p. Order 
Number DE93710893. Source: OSTI; NTIS (US Sales Only); INIS. 

A possibility for quadrupole collective wavefunctions in '°®Pb to 
remain localized within a diabatic potential is examined. The study 
uses the generator coordinate method on a basis generated by the 
Hartree-Fock+BCS calculations. The mean field is constructed with 
the Skyrme force Slill while a seniority force describes pairing ef- 
fects. The collective basis includes both Ogp states constrained on 
mass quadrupole moment and 2qp states built on the shape- 
driving intruder orbital x [514 (9/2)(1hg/2)]. It is found that the 
seniority pairing force, with strengths compatible with systematic 
trends, generates a too strong coupling between diabatic configura- 
tions. For such a_ state-independent pairing interaction, 
low-excitation-energy collective wave functions are not trapped at 
oblate deformations. (author) 37 refs., 8 figs., 2 tabs. 


35204 (JAERI-M-92-028, pp. 343-351) Recent studies on 
short-lived fission-product nuclei using the on-line isotope 
separator KUR-ISOL. Okano, K. (Kyoto Univ., Kumatori, Osaka 
(Japan). Research Reactor Inst.); Kawase, Y.; Yamada, S.; Shar- 
shar, T.; Katoh, T.; Kawade, K.; Yamamoto, H.; Aoki, K.; Ruan, 
J.Z. Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 
1992. (CONF-9111102—: 3. Asian symposium on research reactor, 
Hitachi (Japan), 11-14 Nov 1991). In Proceedings of the third 
Asian symposium on research reactor. 694p. Order Number 
DE92538702. Source: OSTI; NTIS; INIS. 

The He-jet fed isotope separator on-line facility (KUR-ISOL) at- 
tached to KUR (Kyoto University Reactor) has been used for the 
studies of neutron-rich nuclei in the rare-earth region. Recently two 
isotopes, *Ce (T,;2 = 1.4 + 0.2 s) and Pr (Ty). = 2.3 + 0.1 
s), have been newly identified. From the y-ray energies observed 
following the decay of '*Pr, the excitation energy of the first ex- 
cited state of '54Nd was found to be 70.8 keV which indicates that 
the moment of inertia of this nucleus is the largest among those of 
known even-even nuclei in the rare-earth region. Nuclear spectro- 
scopic studies on several short-lived nuclei around A = 150 have 





been performed and a lot of new results have been obtained. lon 
implanted '4°Cs nuclei have been used for a solid-state physics re- 
search. Main results of these progresses will be described together 
with the recent developments on KUR-ISOL and on the high- 
efficiency, low-background detecting systems. (author). 


35205 (JAERI-M-92-039, pp. 162-171) Nucleus at a canonl- 
cal ensemble: level density. Sato, Hiroshi (institute of Physical 
and Chemical Research, Wako, Saitama (Japan)). Japan Atomic 
Energy Research Inst., Tokyo (Japan). Mar 1992. (CONF- 
9110373-—: Specialists’ meeting on high energy nuclear data, Tokai 
(Japan), 3-4 Oct 1991; INDC(JPN)—158/L). In Proceedings of the 
specialists’ meeting on high energy nuclear data. 232p. Order 
Number DE92012299. Source: OSTI; NTIS; INIS. 

The nuclear level density is studied with the temperature depen- 
dent antisymmetrized density matrix of many fermions in a 
harmonic oscillator well. Comparing it with that obtained by the 
conventional formula, the applicability and limitation of the conven- 
tional formula are discussed. Then extending the method to the 
deformed nucleus, the Strutinsky type level density distribution is 
observed at low temperature limit. (author). 


35206 (RCNP-P-115, pp. 1-14) Quadrupole mixed- 
symmetry states In fp-shell nuclei. Fujiwara, Mamoru (Osaka 
Univ., Ibaraki (Japan). Research Center for Nuclear Physics). Os- 
aka Univ., Ibaraki (Japan). Research Center for Nuclear Physics. 
1992. (CONF-9103248—: Workshop on multi-nucleon correlation 
and nuclear structure, Osaka (Japan), 21-23 Mar 1991). in Report 
of the workshop on ‘multi-nucleon correlation and nuclear structure’. 
247p. Order Number DE92538706. Source: OSTI; NTIS; INIS. 

Quadrupole mixed-symmetry 2y* states in fp-shell nuclei have 
been searched for by means of polarized proton scattering experi- 
ments at 65 MeV. The measured angular distributions of cross 
sections and analyzing powers for the 2* states in Fe, 5Cr and 
34S were compared with the microscopic DWBA calculations using 
various effective interactions. Candidates of the quadrupole mixed- 
symmetry states are examined from experimental and theoretical 
points of view. (author). 


35207 (RCNP-P-115, pp. 54-64) Particle correlations and 6 
decays in light and medi ht nuclei. Tanaka, Y. (Kyushu 
Kyoritsu Univ., Kitakyushu, Fukuoka (Japan)). Osaka Univ., Ibaraki 
(Japan). Research Center for Nuclear Physics. 1992. (CONF- 
9103248-: Workshop on multi-nucieon correlation and nuclear 
structure, Osaka (Japan), 21-23 Mar 1991). In Report of the work- 
shop on ’multi-nucileon correlation and nuclear structure’. 247p. 
Order Number DE92538706. Source: OSTI; NTIS; INIS. 

Within the framework of shell model, we discuss allowed 6 de- 
cays in light and medium-weight nuclei. Taking into account the 
spin-flip polarization and the core polarization, most data of al- 
lowed 6 decay experiments are well explained. To obtain better 
agreement with experiments that concern doubly closed shell nu- 
clei (FO, “Ca and 5®Ni), we must consider core excitations, such 
as 3 particle- and 4 particle-excitations. (author). 


35208 (RCNP-P-—115, pp. 75-80) Atomic nuclear clusters in 
astrophysics. Kubono, S. (Tokyo Univ., Tanashi (Japan). Inst. for 
Nuclear Study). Osaka Univ., Ibaraki (Japan). Research Center for 
Nuclear Physics. 1992. (CONF-9103248-: Workshop on multi- 
nucleon correlation and nuclear structure, Osaka (Japan), 21-23 
Mar 1991). In Report of the workshop on ‘multi-nucieon correlation 
and nuclear structure’. 247p. Order Number DE92538706. Source: 
OSTI; NTIS; INIS. 

Some examples where atomic nuclear clustering plays a crucial 
role in nucleosynthesis in the universe are discussed. A recent ex- 
perimental result on the primordial nucleosynthesis, which is also 
relevant to a-cluster states, is presented. (author). 


35209 (RCNP-P-115, pp. 15-21) Exploration of mixed sym- 
metry 2* state in fp shell region. Takamatsu, Jun (Tohoku Univ., 
Sendai (Japan). Faculty of Science). Osaka Univ., Ibaraki (Japan). 
Research Center for Nuclear Physics. 1992. (In Japanese). 
(CONF-9103248-: Workshop on multi-nucleon correlation and nu- 
clear structure, Osaka (Japan), 21-23 Mar 1991). In Report of the 
workshop on ‘multi-nucleon correlation and nuclear structure’. 
247p. Order Number DE92538706. Source: OSTI; NTIS; INIS. 
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Recently among the collective movement state of atomic nuclei 
in low exciting energy region, the state due to a new exciting mode 
so that the degrees of freedom of protons and neutrons openly 
take part attracts attention, and many theoretical and experimental 
researches have been carried out. According to the proton-neutron 
interacting boson model, the M1 scissors mode corresponds with a 
part of the new exciting mode named mixed symmetry state. The 
mixed symmetry 2* state is interpreted as the state in the beta vi- 
bration with a small amplitude in which the distributions of protons 
and neutrons are geometrically at 180 deg opposite phase. The 
existence of the mixed symmetry 1* state has been accepted as a 
fact, but as for the mixed symmetry 2* state in spherical nuclei, the 
decisive experimental evidence still lacks. This research was car- 
ried out for the purpose of exploring and identifying the mixed 
symmetry 2* level in the atomic nuclei in the fp shell region around 
the mass number of 50. The experiment, the analysis of the data 
obtained and the conclusion are reported. (K.!.). 


35210 (RCNP-P-—115, pp. 22-32) Shell-model search for the 
mixed-symmetry 2* state in sd-shell nuclel and core- 
polarization charges. Muto, Kazuo (Tokyo Inst. of Tech. 
(Japan). Dept. of Physics). Osaka Univ., Ibaraki (Japan). Research 
Center for Nuclear Physics. 1992. (CONF-9103248—: Workshop on 
multi-nucieon correlation and nuclear structure, Osaka (Japan), 
21-23 Mar 1991). In Report of the workshop on ‘multi-nucieon cor- 
relation and nuclear structure’. 247p. Order Number DE92538706. 
Source: OSTI; NTIS; INIS. 

The proton-neutron interacting boson model (IBM-2) which distin- 
guishes proton and neutron degrees of freedom has predicted 
mixed symmetry state in a low excitation energy region. The sym- 
metry property is characterized by F-spin. The mixed symmetry 1* 
state has been observed in a number of nuclei, however, the 
existence of the IBM-2 mixed symmetry 2* state has not been con- 
firmed. Motivated by the shell model study for fp-shell nuclei, a 
systematic shell model search has been performed for the mixed 
symmetry 2* state in the sd-shell region. The shell model caicula- 
tion was made for even-even nuclei in the full configuration with 
the effective interaction of Wildenthal. The E2 and M1 transitions 
were taken as the measure in the search for the mixed symmetry 
2* state. The shell model prediction was compared with the experi- 
mental data. The shell model predicted a candidate in S-34, the 
second 2* state, which has strong isovector-dominant E2 and M1 
strengths. The mixed symmetry 1* state, the mixed symmetry 2* 
state, the second 2* state of S-34 and so on are reported. (K.I.). 


35211 (RCNP-P-115, pp. 33-41) Shell model study on 
mixed-symmetry states in N=30 Iisotones. Nakata, Hitoshi 
(Juntendo Univ., Tokyo (Japan)). Osaka Univ., Ibaraki (Japan). Re- 
search Center for Nuclear Physics. 1992. (in Japanese). 
(CONF-9103248—: Workshop on multi-nucleon correlation and nu- 
clear structure, Osaka (Japan), 21-23 Mar 1991). In Report of the 
workshop on ‘multi-nucieon correlation and nuclear structure’. 
247p. Order Number DE92538706. Source: OST]; NTIS; INIS. 

In the research on the quadrupole collective motion of atomic 
nuclei heretofore, mostly the state of symmetry regarding the col- 
lective degree of freedom of protons and neutrons has been 
treated. Mixed symmetry 1* state was actually observed in de- 
formed nuclei, but still there is not any clear evidence for mixed 
symmetry 2+ state which is the lowest state in spherical nuclei. 
This is because noncollective motion state can exist in the same 
energy region as the mixed symmetry 2* state, and the property of 
the mixed symmetry 2* state itself is not known sufficiently. The 
authors identified the mixed symmetry 2* state for N=30 isotones 
by carrying out the shell model calculation using the realistic effec- 
tive interaction derived from nucleon-nucleon interaction, and 
analyzing the obtained wave function. By analyzing the shell model 
wave function with high reliability, the mixed symmetry state in Fe- 
56 was examined. Also the mixed symmetry state was explored in 
Cr-54 and Ti-52. The methods of those studies and the results are 
reported. For identifying the mixed symmetry 2* state, it was 
pointed out that the measurement of both M1 and E2 transition 
probabilities required. (K.I.). 


35212 (RCNP-P-115, pp. 42-53) Toward large-scale shell- 
model calculations In the fp-shell and effective interactions. 
Yokoyama, Atsushi (Teikyo Univ., Tokyo (Japan)). Osaka Univ., 


ERA Vol.17,No.12 415 





66 PHYSICS 
6631 Nuclear Structure 


Ibaraki (Japan). Research Center for Nuclear Physics. 1992. 
(CONF-9103248-—: Workshop on multi-nucleon correlation and nu- 
clear structure, Osaka (Japan), 21-23 Mar 1991). In Report of the 
workshop on ‘multi-nucleon correlation and nuclear structure’. 
247p. Order Number DE92538706. Source: OSTI; NTIS; INIS. 

It is the major purpose in nuclear structure studies to correlate 
various nuclear properties with the effective interaction between 
nucleons in the nuclear shall model. In this respect, the 17/2) nu- 
clei provide important aspects which are worth to be investigated, 
since this shell is the midway from light to heavy nuclei. Further, 
the shell model calculation with a sufficiently large model space in 
a systematic manner is still feasible in this region. The models de- 
vised to overcome various drawbacks are discussed. A potential 
model as developed by Schiffer and True is envisaged in this 
study. The authors have already partly assumed potential interac- 
tion in the previous calculation, but a more sophisticated potential 
model is necessary in order to describe the fp matrix elements 
more accurately. The general forms for central, spin orbit and ten- 
sor interactions are given. The important and critical restriction to 
effective interactions due to the average interaction energy is dis- 
cussed. The findings in the attempt to fit the matrix elements by 
using the potential model are reported. (K.I.). 


35213 (RCNP-P-—115, pp. 96-119) Internuclear interaction 
and cluster structure. Horiuchi, Akira (Kyoto Univ. (Japan). Fac- 
ulty of Science). Osaka Univ., Ibaraki (Japan). Research Center for 
Nuclear Physics. 1992. (in Japanese). (CONF-9103248-: Work- 
shop on multi-nucieon correlation and nuclear structure, Osaka 
(Japan), 21-23 Mar 1991). In Report of the workshop on ‘multi- 
nucleon correlation and nuclear structure’. 247p. Order Number 
DE92538706. Source: OSTI; NTIS; INIS. 

As compared with the establishment of nucleon-nucleus optical 
potential, nucleus-nucleus optical potential has been in the state 
far away from being established for long time. The reason is ex- 
plained. The microscopic shallow potential has been unable to 
reproduce the features. From the orthogonal condition model 
based on the microscopic ciuster theory, deep potential can be 
supported. The exchange potential in the double folding model is 
attraction, and with the rise of incident energy, the potential 
becomes shallower. In the microscopic shallow potential, the ex- 
change potential is large repulsion, and becomes deeper with the 
rise of incident energy. One of the major purposes of the micro- 
scopic study on internuclear potential is to answer theoretically 
ebout the most basic properties of the internuclear potential. The 
authors used the RGM (resonating group method)-WKB (Wentzel- 
Kramers-Brillouin) method for the microscopic research on 
internuclear potential. This method is discussed. The authors veri- 
fied that the RGM reproduced well the scattering data in wide 
energy range in a+O-16 and a+Ca-40 systems. The nucleus- 
nucleus potential determined in wide incident energy range gives 
the unified description of scattering at high energy and cluster 
structure at low energy. The typical examples are shown. (K.|.). 


35214 (RCNP-P-115, pp. 120-129) Local potential a-cluster 
model for ®°Zn. Ohkubo, Shigeo (Kochi Women's Univ. (Japan)). 
Osaka Univ., Ibaraki (Japan). Research Center for Nuclear Physics. 
1992. (CONF-9103248—: Workshop on multi-nucleon correlation 
and nuclear structure, Osaka (Japan), 21-23 Mar 1991). In Report 
of the workshop on ‘multi-nucieon correlation and nuclear structure’. 
247p. Order Number DE92538706. Source: OSTI; NTIS; INIS. 

It is shown that the rotational-like ground state band of ®°Zn is 
described by a local potential a-cluster model which has a rather 
small radius parameter compared with the real part of the optical 
potential in a-particle scattering. (author). 


35215 (RCNP-P-115, pp. 130-142) a clustering and spin- 
orbit force in “Ti. Yamada, Taiichi (Kochi Women's Univ. 
(Japan)). Osaka Univ., Ibaraki (Japan). Research Center for Nu- 
clear Physics. 1992. (In Japanese). (CONF-9103248-: Workshop 
on multi-nucleon correlation and nuclear structure, Osaka (Japan), 
21-23 Mar 1991). In Report of the workshop on ‘multi-nucleon cor- 
relation and nuclear structure’. 247p. Order Number DE92538706. 
Source: OSTI; NTIS; INIS. 
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The competition between a clustering and the spin-orbit force in 
the ground band of “Ti is discussed within the frame of the micro- 
scopic (4°Ca + 3N + N) cluster model. (author). 


35216 (RCNP-P-115, pp. 157-161) High-spin molecular 
states In “®Cr and °®Ni. Uegaki, E. (Akita Univ. (Japan). Coll. of 
Education); Abe, Y. Osaka Univ., Ibaraki (Japan). Research Center 
for Nuclear Physics. 1992. (in Japanese). (CONF-9103248-: Work- 
shop on multi-nucleon correlation and nuclear structure, Osaka 
(Japan), 21-23 Mar 1991). In Report of the workshop on ‘mult- 
nucleon correlation and nuclear structure’. 247p. Order Number 
DE92538706. Source: OSTI; NTIS; INIS. 

Resonances in heavy-ion scatterings of *Mg + 24Mg and 28Si + 
28Sj are studied by the use of a new molecular model, in which 
collective motions of the system are described in the rotating 
molecular frame of the di-nuclear system. A stable configuration of 
the system is found to be a pole-pole one, which corresponds to 
the structure with hyperdeformation. Normal modes at the equilib- 
rium are solved. Various molecular bands due to the excitations of 
the modes are obtained, which appear to be in good correspon- 
dence with experiment. Decay strengths to the elastic and inelastic 
channels are calculated and sharp resonance widths are well re- 
produced. (author). 


35217 (RCNP-P-115, pp. 167-176) Superdeformation and 
IBM. Honma, Michio (Tokyo Univ. (Japan). Dept. of Physics); Ot- 
suka, Takaharu. Osaka Univ., Ibaraki (Japan). Research Center for 
Nuclear Physics. 1992. (In Japanese). (CONF-9103248—: Work- 
shop on multi-nucleon correlation and nuclear structure, Osaka 
(Japan), 21-23 Mar 1991). In Report of the workshop on ‘multi- 
nucleon correlation and nuclear structure’. 247p. Order Number 
DE92538706. Source: OSTI; NTIS; INIS. 

The structure of superdeformed nuclei is studied from the view- 
point of valence nucleon pairs by using the Nilsson wave function. 
It is found that the S- and the D-pair dominance in the wave func- 
tion is similar to the case of normal deformation. The detailed 
structure of the D-pair is quite different from that of normal case. 
About a half of the superdeformed D-pair is constructed by cou- 
pling two orbits which are 2iw apart. (author). 


35218 (RCNP-P-115, pp. 177-186) Variational Shell Model. 
Otsuka, Takaharu (Tokyo Univ. (Japan). Dept. of Physics). Osaka 
Univ., Ibaraki (Japan). Research Center for Nuclear Physics. 1992. 
(CONF-9103248—: Workshop on multi-nucleon correlation and nu- 
clear structure, Osaka (Japan), 21-23 Mar 1991). In Report of the 
workshop on ‘multi-nucleon correlation and nuclear structure’. 
247p. Order Number DE92538706. Source: OSTI; NTIS; INIS. 

A new framework, Variational Shell Model, is proposed to 
describe the structure of light neutron-rich unstable nuclei. An ap- 
plication to ''Be is presented, showing that the anomalous (1/2)* 
ground state is reproduced very naturally with Skyrme (S Ill) inter- 
action, in contrast to Hartree-Fock calculation. This state is bound 
due to dynamical coupling between the soft core and the loosely 
bound neutron, and this neutron oscillates between 1s, 2 and 
Ods/2 orbits. The g-factor measurement is suggested to examine 
such motion, with the predicted value of the ground state g-factor 
t -3.3 (sy2). (author). 


35219 (RCNP-P-115, pp. 162-166) Low excited octupole vi- 
bration motion formed on superdeformed rotating band. 
Mizutori, Shojiro (Kyoto Univ. (Japan). Faculty of Science). Osaka 
Univ., Ibaraki (Japan). Research Center for Nuclear Physics. 1992. 
(In Japanese). (CONF-9103248—: Workshop on multi-nucleon cor- 
relation and nuclear structure, Osaka (Japan), 21-23 Mar 1991). In 
Report of the workshop on ‘multi-nucieon correlation and nuclear 
Structure’. 247p. Order Number DE92538706. Source: OSTI; 
NTIS; INIS. 

Since superdeformed rotating band was discovered in Dy-152 in 
1986, its research has become a large pillar in the research on 
high spin nuclear physics. This superdeformed rotating band is 
considered to have the deformation degree of nearly 2:1 from the 
measurement and theoretical calculation of moment of inertia and 
electromagnetic transition probability. As the atomic nuclei like this, 
the nuclear fission isomers in uranium region have been known so 
far, but the superdeformed rotating band of Dy-152 exists over a 
wide region, and the amount of information obtained is very much. 





The features of the superdeformed rotating band are shown. Also 
the theoretical research on the atomic nuclei in superdeformed 
state is developing largely, and its examples are given. The discov- 
ery of twin bands is most interesting about superdeformed rotating 
band, and this is discussed. The reason why the octupole vibration 
formed on superdeformed rotating band is taken up is explained. 
The possibility of the occurrence of octupole vibration was exam- 
ined, and its progress and results are reported. (K.!.). 


35220 (RCNP-P-115, pp. 187-206) Research on neutron- 
excessive nuclei and clustering by AMD method. Horiuchi, 
Hisashi (Kyoto Univ. (Japan). Faculty of Science); Maruyama, 
Toshiki; Onishi, Akira; Yamaguchi, Shinichiro. Osaka Univ., Ibaraki 
(Japan). Research Center for Nuclear Physics. 1992. (In Japan- 
ese). (CONF-9103248—: Workshop on multi-nucleon correlation 
and nuclear structure, Osaka (Japan), 21-23 Mar 1991). In Report 
of the workshop on ‘mutt-nucleon correlation and nuclear structure’. 
247p. Order Number DE92538706. Source: OSTI; NTIS; INIS. 
Starting from the ground state of shell model structures, and with 
the rise of exciting energy, the degree of freedom of cluster is acti- 
vated, and various cluster structures appear, and finally the 
structure in which all alpha clusters dissociate and weakly bond is 
attained. Accordingly, from the molecular viewpoint shown in 
Ikeda’s diagram, the problem of clustering in the ground state is 
considered as the problem of the bonding of the bonding or transi- 
tion of shell model structure and cluster structure. Therefore, the 
cluster structure in the exotic region of light neutron-excessive nu- 
clei becomes a large problem. The alpha-alpha structure of Be-8 
has been already studied. The shell model wave function at the 
limit of the distance between alpha-aipha being zero is high in spa- 
tial symmetry, and the type of combination of its wave functions is 
named shell model cluster. What is antisymmetrized molecular dy- 
namics (AMD) method is explained. The result when AMD friction 
cooling method was applied to Be-8 is reported. It was found that 
the result of the comparison with the energy spectrum experiment 


obtained by angular momentum projection was considerably good. 
(K.I.). 


35221 (RCNP-P—115, pp. 207-212) Multipole resonances in 
halo nucleus: Are there any Rydberg nuclel?. Segawa, H. 
(Tokyo Univ. (Japan). Dept. of Physics). Osaka Univ., Ibaraki 
(Japan). Research Center for Nuclear Physics. 1992. (CONF- 
9103248—-: Workshop on multi-nucieon correlation and nuclear 
structure, Osaka (Japan), 21-23 Mar 1991). In Report of the work- 
shop on ‘multi-nucleon correlation and nuclear structure’. 247p. 
Order Number DE92538706. Source: OSTI; NTIS; INIS. 

The multipole resonances in He-10 nuclei have been studied. 
This He-10 nucleus has the same neutron number as Li-11, and 
might have the characteristic features similar to Li-11 due to the 
halo neutrons. The self consistent Hartree-Fock (H-F) and random 
phase approximation (RPA) response function theory is used to 
study on these resonances. The model of the author has the ad- 
vantage for studying the halo nuclei, as the effect of loosely bound 
neutrons on the mean field potential and particle hole interaction is 
taken into account, and the coupling of the low excited resonances 
to the highly excited giant resonances, and the continuum effect 
above the particle threshold. As the effective interaction, the pa- 
rameter set of the density dependent Skyrme force is adopted in 
both H-F and RPA calculations. The H-F neutron potential is 
shown, and the strength distributions of the isovector dipole states 
are shown. The transition density of two resonances at Ex = 0.775 
and 16.4 MeV are given. The strength distributions of the isoscalar 
monopole and quadrupole states are shown. (K.I.). 


35222 (RCNP-P-118, pp. 25-33) Three-nucleon bound 
state. Sasagawa, Tatsuya (Univ. of Library and Information Sci- 
ence, Tsukuba, Ibaraki (Japan)). Osaka Univ., Ibaraki (Japan). 
Research Center for Nuclear Physics. Nov 1991. (In Japanese). 
(CONF-9106379—: Workshp on nuclear physics of few-body sys- 
tem, Osaka (Japan), 20-22 Jun 1991). In Report of the workshop 
on ‘nuclear physics of few-body system’. 228p. Order Number 
DE92538705. Source: OSTI; NTIS; INIS. 

When the theory of Faddeev was published in 1960, many peo- 
ple attempted to solve three-body problems. As the result, all the 
5-channel calculations for two-body force were unable to obtain the 
triton bond energy exceeding 8 MeV. The authors carried out the 
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perturbation calculation for 18 channels taking the potential of 
Tucson-Melbourne (TM) as a three-body force. As the results, it 
was found that the effect of three-body force was not seen so far 
because two largest matrix elements of the three-body force 
canceled mutually, and that the value exceeding 8 MeV was ob- 
tainable as the band energy of a three-body system. As the result, 
the accurate solution of the Faddeev formula began by increasing 
the number of channels till the converged value of the calculated 
bond energy was obtained. The methods of solving the Faddeev 
formula are the method of coordinate space, the method of 
momentum space and the method of mixing coordinate and mo- 
mentum spaces. The effect of three-body force, realistic two-body 
force, charge independence break and charge symmetry break, the 
determination of the cut mass of rho-mesons and so on are dis- 
cussed. (K.I.). 


35223 (RCNP-P-118, pp. 158-164) Production and struc- 
ture of the ;“He hypernucieus. Harada, T. (institute of Physical 
and Chemical Research, Wako, Saitama (Japan)). Osaka Univ., 
Ibaraki (Japan). Research Center for Nuclear Physics. Nov 1991. 
(CONF-9106379-: Workshp on nuclear physics of few-body sys- 
tem, Osaka (Japan), 20-22 Jun 1991). In Report of the workshop 
on ‘nuclear physics of few-body system’. 228p. Order Number 
DE92538705. Source: OSTI; NTIS; INIS. 

The =-hypernuclear bound state ;*He with J* = 0+ and T = 1/ 
2(99%) is calculated by using a realistic XN interaction, with results 
which are in agreement with the experimental observation at KEK. 
A complex nucleus- potential derived has a repulsion near the nu- 
clear center in its real part, which suppresses the IN — AN 
conversion. To get definitive information on the width and the struc- 
ture of the ;*He bound state, its production by *He(K-, +) 
reactions in flight at p, = 600 MeV/c are investigated theoretically 
within the DWIA framework. (author). 


35224 (RCNP-P-118, pp. 165-167) Double A-hypernuciel 
and A-A potential. Maeda, Shuji (Obihiro Zootechnical Coll., 
Hokkaido (Japan)); Akaishi, Yoshinori. Osaka Univ., Ibaraki 


(Japan). Research Center for Nuclear Physics. Nov 1991. (CONF- 


9106379-: Workshp on nuclear physics of few-body system, 
Osaka (Japan), 20-22 Jun 1991). In Report of the workshop on 
‘nuclear physics of few-body system’. 228p. Order Number 
DE92538705. Source: OSTI; NTIS; INIS. 

Published in summary form only. HYPERNUCLEV/nuclear poten- 
tial; HYPERNUCLEVberyllium 13; HYPERNUCLE!; LAMBDA 
PARTICLES; BERYLLIUM 10; BERYLLIUM 11; BINDING EN- 
ERGY; THREE-BODY PROBLEM 


35225 (RCNP-P-118, pp. 168-175) Coup 
channel calculations of loosely-coupled three-body systems. 
Kamimura, M. (Kyushu Univ., Fukuoka (Japan). Dept. of Physics). 
Osaka Univ., Ibaraki (Japan). Research Center for Nuclear 
Physics. Nov 1991. (CONF-9106379-: Workshp on nuclear 
physics of few-body system, Osaka (Japan), 20-22 Jun 1991). In 
Report of the workshop on ‘nuclear physics of few-body system’. 
228p. Order Number DE92538705. Source: OSTI; NTIS; INIS. 
Coupled-rearrangement-channel method is suited for describing 
loosely coupled three-body systems. In the meeting, we reported 
successful applications of the method to i) 3a OCM calculation of 
12¢, ii) three-body OCM calculation of the ground state of ''Li and 
the soft dipole state, iii) the ground and excited states of the three- 
‘He-atom system, iv) decay mechanism of muonic molecule 
(d°Hex), and v) muon transfer reaction (du)+t — (tu)+d. For the 
three-body OCM calculations, we developed a method with the use 
of the Kukulin’s pseudo potential for the orthogonality condition. In 
this note, we report only about the work ii). (author). 


35226 (RCNP-P-119, pp. 1-8) New excitation modes in 
halo nuclel. Sagawa, H. (Tokyo Univ. (Japan). Dept. of Physics). 
Osaka Univ., Ibaraki (Japan). Research Center for Nuclear 
Physics. Mar 1992. (CONF-9112125—: Workshop on the new 
phase in gamma spectroscopy and nuclear structural studies, Os- 
aka (Japan), 12-14 Dec 1991). In Report of the workshop on the 
new phase in gamma spectroscopy and nuclear structural studies. 
129p. Order Number DE92538708. Source: OSTI; NTIS; INIS. 
Multipole resonances in exotic neutron-rich nuclei are addressed 
on the basis of microscopic calculations, i.e., in the framework of 
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the self-consistent H-F + RPA (random phase approximation) the- 
ory. A bunch of resonances with multipoles J* = 0*, 1— and 2* is 
found near the particle threshold E, ~ 1 MeV in He having sig- 
nificant portions of the sum rule values and narrow widths. The 
long tail of the loosely-bound neutrons is the cause of the thresh- 
old anomaly of these resonances. (author). 


35227 (RCNP-P—119, pp. 9-14) The dependence of GDR 
gamme-ray on excitation energy and multiplication factor in 
excited nuclei. Furutaka, Kazuyoshi (Tokyo Inst. of Tech. (Japan). 
Faculty of Science). Osaka Univ., Ibaraki (Japan). Research Center 
for Nuclear Physics. Mar 1992. (In Japanese). (CONF-9112125-: 
Workshop on the new phase in gamma spectroscopy and nuclear 
structural studies, Osaka (Japan), 12-14 Dec 1991). In Report of 
the workshop on the new phase in gamma spectroscopy and nu- 
clear structural studies. 129p. Order Number DE92538708. 
Source: OSTI; NTIS; INIS. 

GDR gamma-rays were measured in the '°°Mo + 5S reactions 
at Ej». = 150,180 and 210 MeV, as a function of low-energy 
gamma-ray multiplicity. GDR parameters were extracted by fitting 
observed spectra with statistical model calculation. GDR gamma- 
ray yield seemed to saturate gradually with increasing excitation 
energies. Saturation of the GDR width was not observed. (author). 
35228 (RCNP-P—119, pp. 15-21) Realistic shell model and 
pole collective motion in pf-shell nuclei. Nakada, Hitoshi 
(Juntendo Univ., Tokyo (Japan)). Osaka Univ., Ibaraki (Japan). Re- 
search Center for Nuclear Physics. Mar 1992. (CONF-9112125-: 
Workshop on the new phase in gamma spectroscopy and nuclear 
structural studies, Osaka (Japan), 12-14 Dec 1991). In Report of 
the workshop on the new phase in gamma spectroscopy and nu- 
clear structural studies. 129p. Order Number DE92538708. 
Source: OSTI; NTIS; INIS. 

A novel method for renormalizing collective space is proposed. 
By applying it to the realistic shell-model wavefunctions of 5°Fe 
and “Cr, the nature of the mixed-symmetry states is discussed. 
Through a boson mapping, it is shown that the renormalization 
originates in the Majorana interaction, as well as in a modification 
of the transition parameters. (author). 


35229 (RCNP-P—119, pp. 22-27) Sdg IBM-2 and its micro- 
scopic calculation. Mizusaki, Takahiro (Tokyo Univ. (Japan). Dept. 
of Physics); Otsuka, Takaharu; Yoshinaga, Naotaka. Osaka Univ., 
Ibaraki (Japan). Research Center for Nuclear Physics. Mar 1992. 
(in Japanese). (CONF-9112125—: Workshop on the new phase in 
gamma spectroscopy and nuclear structural studies, Osaka 
(Japan), 12-14 Dec 1991). In Report of the workshop on the new 
phase in gamma spectroscopy and nuclear structural studies. 
129p. Order Number DE92538708. Source: OSTI; NTIS; INIS. 

We examine the validity of OAl mapping by using the proton- 
neutron single J model and sdg IBM-2. Within the full space (shell 
model space), SDG space (fermion pair space) and sdg space (bo- 
son space), we calculate the energy levels and transitions, and 
compare them. We summarize the previous works and show the 
results of the present calculations. (author). 


35230 (RCNP-P-119, pp. 28-34) Level structure of ®'Y. Mi- 
tarai, S. (Kyushu Univ., Fukuoka (Japan). Faculty of Science); 
Suematsu, S.; Tomura, H.; Mukai, J.; Odahara, A.; Kuroyanagi, T. 
Osaka Univ., Ibaraki (Japan). Research Center for Nuclear Physics. 
Mar 1992. (in Japanese). (CONF-9112125—: Workshop on the new 
phase in gamma spectroscopy and nuclear structural studies, Os- 
aka (Japan), 12-14 Dec 1991). In Report of the workshop on the 
new phase in gamma spectroscopy and nuclear structural studies. 
129p. Order Number DE92538708. Source: OSTI; NTIS; INIS. 

Yttrium-81 with very small fusion cross section was studied using 
NORDBALL in conjunction with very powerful filters for reaction 
channel selection. It was proved that Clean-up of + - + matrix is 
very useful to study ®'Y nucleus. Ground state band show a rota- 
tional alignment of gq/2 neutrons at a rotational frequency of 0.68 
MeV. This alignment is consistent with a neighbouring even-even 
nucleus of ®°Sr. (author). 


35231  (RCNP-P-119, pp. 35-42) High spin states In ”°Rb: 
Mainly on the band crossings In "Rb. Sugawara, Masahiko 
(Chiba Inst. of Tech., Narashino (Japan)). Osaka Univ., Ibaraki 
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(Japan). Research Center for Nuclear Physics. Mar 1992. (in 
Japanese). (CONF-9112125—: Workshop on the new phase in 
gamma spectroscopy and nuclear structural studies, Osaka 
(Japan), 12-14 Dec 1991). In Report of the workshop on the new 
phase in gamma copy and nuclear structural studies. 
129p. Order Number DE92538708. Source: OSTI; NTIS; INIS. 

The level structure of ”°Rb was studied through the reaction of 
58Ni@®Si, 3pa)’*Rb using the Nordball array together with the Si 
ball and the Neutron Wall. Two decoupled bands based on the 
2[431]3/2* and x[312]3/2- orbits and one coupled band based on 
the x[301}]3/2— orbit have been extended by the spin values of 44 
to &. The features of the band crossings observed in these bands 
are compared with those in ”®Kr and 7®Kr. (author). 


35232 (RCNP-P-119, pp. 43-47) Fluctuations In rotational 
transitions at high spin. Matsuo, Masayuki (Kyoto Univ. (Japan). 
Yukawa Inst. for Theoretical Physics). Osaka Univ., Ibaraki 
(Japan). Research Center for Nuclear Physics. Mar 1992. (in 
Japanese). (CONF-9112125-: Workshop on the new phase in 
gamma_ spect and nuclear structural studies, Osaka 
(Japan), 12-14 Dec 1991). In Report of the workshop on the new 
phase in gamma spectroscopy and nuclear structural studies. 
129p. Order Number DE92538708. Source: OSTI; NTIS; INIS. 

The fluctuation analysis of the quasi-continuum +-ray spectra 
has been developed by the Copenhagen group. It experimentally 
extracts the number of E2 decay paths from the fluctuations asso- 
ciated with E. - E., correlation spectra. We propose a theoretical 
model which is a extention of the cranking model to the off-yrast 
excited levels. The mixing of np-nh bands and the damped rota- 
tional transitions are described in this model. It is found that the E2 
transition energies of the near-yrast non-interaction bands show 
the Poisson fluctuation at high spin. We also find that individual 
strengths of the damped E2 transitions obeys the Porter-Thomas 
distribution at high internal excitation energy Ex ~ 2.0 MeV. (au- 
thor). 


35233 (RCNP-P-119, pp. 48-52) Dynamic properties of the 
GCM rotational Hamiltonian. Une, Tsutomu (Tsukuba Univ., 
Ibaraki (Japan). Inst. of Physics). Osaka Univ., Ibaraki (Japan). Re- 
search Center for Nuclear Physics. Mar 1992. (In Japanese). 
(CONF-9112125—: Workshop on the new phase in gamma spec- 
troscopy and nuclear structural studies, Osaka (Japan), 12-14 Dec 
1991). In Report of the workshop on the new phase in gamma 
spectroscopy and nuclear structural studies. 129p. Order Number 
DE92538708. Source: OSTI; NTIS; INIS. 

The transition from collective to noncollective rotation on the way 
to the band termination is studied for a simple model, using the ro- 
tational Hamiltonian derived by the generator coordinate method 
(GCM). The GCM intrinsic state is assumed to be determined 
within the framework of the cranked anisotropic harmonic oscillator 
model. The residual part of the QQ interaction drastically changes 
the properties of the moments of inertia given by the mean field ap- 
proximation. The cranking-type eigenstates of the GCM rotational 
Hamiltonian can describe the dynamics of the transition. (author). 


35234 


(RCNP-P-119, pp. 53-62) Ra Isotopes in the sdg 
interacting-boson model with one f-boson. Yoshinaga, Naotaka 
(Saitama Univ., Urawa (Japan). Coll. of Liberal Arts); Mizusaki, 
Takahiro; Otsuka, Takaharu. Osaka Univ., Ibaraki (Japan). Re- 
search Center for Nuclear Physics. Mar 1992. (CONF-9112125—: 
Workshop on the new phase in gamma spectroscopy and nuclear 
structural studies, Osaka (Japan), 12-14 Dec 1991). In Report of 


the workshop on the new phase in gamma 
clear structural studies. 
Source: OSTI; NTIS; INIS. 

We study positive and negative parity in Ra isotopes in terms of 
the proton-neutron sdg interacti model with one f-boson. 
The present calculation correctly reproduces the spherical to de- 
formed phase transition. Especially, we would like to stress the 
importance of the g-boson for reproducing the E1 transitions which 
are very strong in this region. (author). 


35235 (RCNP-P-119, pp. 63-66) Nuclear structures of 
128Cs, '2%4La. Komatsubara, Tetsuro (Tsukuba Univ., tbaraki 
(Japan). Inst. of Physics); Hayakawa, Takehito; Ro Shun. Osaka 
Univ., Ibaraki (Japan). Research Center for Nuclear Physics. Mar 


troscopy and nu- 
129p. Order Number DE92538708. 
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1992. (In Japanese). (CONF-9112125-: Workshop on the new 
phase in gamma spectroscopy and nuclear structural studies, Os- 
aka (Japan), 12-14 Dec 1991). In Report of the workshop on the 
new phase in gamma spectroscopy and nuclear structural studies. 
129p. Order Number DE92538708. Source: OSTI; NTIS; INIS. 

Study of nuclear structure of doubly odd nuclei in the mass re- 
gion A ~ 130 is in progress by the NORDBALL collaboration. 
Gamma-gamma coincidence measurements have been done by 
the NORDBALL array consisting of 20 Compton suppressed Ge 
detectors. For detection of low energy 7-rays and X-rays, a LEP 
counter of 13 mm thick was employed as one of the Ge detectors. 
Excited states of '®Cs were created by the reaction 
"6Cd('4N,4n)'26Cs at 65 MeV bombarding energy. Level structure 
of '4La was investigated by the reaction of °*Mo(*>Ci,2pn)'2*La at 
150 MeV bombarding energy. For those three data set, in total 
about 1.5 x 10° events of +-- coincidence data were recorded. At 
the present analysis of the data, four band structures were found in 
126Cs. The signature inversion in the yrast bands has been clearly 
observed. It is consistent with the systematics of cesium isotopes. 
In the data set of the °5Cl + ®2Mo reaction, several band structures 
have been newly observed. The three of the bands were assigned 
to '*4La by the additional experiments of excitation function and 
neutron-gamma coincidence at University of Tsukuba. (author). 
35236 (RCNP-P-119, pp. 67-72) The signature inversion in 
negat ma deformed nuclei. Matsuzaki, Masayuki 
(Fukuoka Univ. of Education, Munakata (Japan)). Osaka Univ., 
Ibaraki (Japan). Research Center for Nuclear Physics. Mar 1992. 
(In Japanese). (CONF-9112125—: Workshop on the new phase in 
gamma spectroscopy and nuclear structural studies, Osaka 
(Japan), 12-14 Dec 1991). In Report of the workshop on the new 
phase in gamma spectroscopy and nuclear structural studies. 
129p. Order Number DE92538708. Source: OSTI; NTIS; INIS. 

Effects of the wobbling motion on the signature splitting in triaxial 
odd-A nuclei are studied analytically and numerically by means of 
the quasiparticle-vibration coupling model that is an extension of 
the cranking model. The signature inversion in negative-gamma 
three-quasiparticle bands is shown to be driven by the rotational K- 
mixing in the wobbling mode. (author). 


35237 (RCNP-P-119, pp. 73-78) An analysis of the S-band 
by means of the self-consistent collective coordinate method. 
Terasaki, Jun (Tsukuba Univ., Ibaraki (Japan)). Osaka Univ., 
Ibaraki (Japan). Research Center for Nuclear Physics. Mar 1992. 
(CONF-9112125—: Workshop on the new phase in gamma spec- 
troscopy and nuclear structural studies, Osaka (Japan), 12-14 Dec 
1991). In Report of the workshop on the new phase in gamma 
spectroscopy and nuclear structural studies. 129p. Order Number 
DE92538708. Source: OSTI; NTIS; INIS. 

In order to investigate effects of coupling between the rotation 
and the other modes in the S-band, self-consistent collective coor- 
dinate method is used. We perform numerical calculations for even 
Er isotopes, and discuss on a systematics of couplings included in 
coefficients of the angular-momentum expansion for the excitation 
energy. (author). 


35238 (RCNP-P-119, pp. 79-94) The thermal energy- 
weighted sum-rule and the thermal fluctuation In thermal 
high-spin glant-dipole-resonances on superdeformation. 
Sugawara-Tanabe, K. (Tokyo Univ. (Japan). Dept. of Physics). Os- 
aka Univ., Ibaraki (Japan). Research Center for Nuclear Physics. 
Mar 1992. (CONF-9112125-: Workshop on the new phase in 
gamma oscopy and nuclear structural studies, Osaka 
(Japan), 12-14 Dec 1991). In Report of the workshop on the new 
phase in gamma spectroscopy and nuclear structural studies. 
129p. Order Number DE92538708. Source: OSTI; NTIS; INIS. 
The microscopic approach with thermal RPA based on thermal 
CHFB ensemble is applied to the analysis of the angular distribu- 
tion coefficient of +-rays, a2(E_), in addition to the spectrum 
shapes of caps(E-+), both for the ground band with small prolate 
deformation and for the superdeformed band in 'S*Ce. The critical 
“y-fay energy where a2(E.,) changes its sign is much lower for su- 
perdeformed band than for ground band. Thermal energy-weighted 
sum-rule gives an account for the decrease of the peak height of 
Cebs(E-,) with increasing temperature. Thermal fluctuation is small 


in this case. Our quantum mechanical microscopic distribution func- 
tion is proved to include all the shape fluctuation effect considered 
by the conventional macroscopic distribution function. (author). 


35239 (RCNP-P—119, pp. 95-100) Octupole correlations in 

iormed nuclei. Nakatsukasa, Takashi (Kyoto Univ. 
(Japan). Dept. of Physics). Osaka Univ., Ibaraki (Japan). Research 
Center for Nuclear Physics. Mar 1992. (in Japanese). (CONF- 
9112125-: Workshop on the new phase in gamma spectroscopy 
and nuclear structural studies, Osaka (Japan), 12-14 Dec 1991). In 
Report of the workshop on the new phase in gamma spectroscopy 
and nuclear structural studies. 129p. Order Number DE92538708. 
Source: OSTI; NTIS; INIS. 

Octupole correlations in the superdeformed nuclei are investi- 
gated using the harmonic oscillator potential model with axis ratio 
2:1. Superdeformed harmonic oscillator (2:1) has a ‘supershell’ 
structure whose origin is superposition of two spherical harmonic 
oscillators. This structure gives rise to two kinds of closed shell 
and we see some differences about octupole instability between 
these two closed-shell configurations. We discuss here a relation 
between 'supershell’ structure and easiness to deform into octupole 
shape. (author). 


35240 
nism of 
Univ., Fukuoka ( 


(RCNP-P-119, pp. 101-110) On the decay meche- 
rotational bands. Shimizu, Y.R. (Kyushu 


Japan). Dept. of Physics). Osaka Univ., Ibaraki 
(Japan). Research Center for Nuclear Physics. Mar 1992. (CONF- 
9112125—: Workshop on the new phase in gamma spectroscopy 
and nuclear structural studies, Osaka (Japan), 12-14 Dec 1991). In 


Report of the workshop on the new phase in gamma spectroscopy 
and nuclear structural studies. 129p. Order Number DE92538708. 
Source: OSTI; NTIS; INIS. 

In the meeting | have discussed on the possible mechanisms for 
the problem of decays out of the superformed rotational bands. 
One extreme picture is that the decay proceeds through the mixing 
of the superdeformed state with the compound (normal deformed) 
states surrounding it. Another is a simple picture such that the de- 
cay is govemed by the branching ratio to some specific normal 
deformed states which are connected to the superdeformed states 
by the electromagnetic transitions. It is shown that the experimen- 
tally observed features of the +-ray intensity can be reproduced by 
models based on both pictures. The difference of the two pictures 
and the plausibility of them are discussed. (author). 


35241 (RCNP-P—119, pp. 111-116) Two-nucleon transfer at 
high spin associated with Coulomb excitations: As a probe 
for pairing gap. Shimizu, Yoshifumi (Kyushu Univ., Fukuoka 
(Japan). Faculty of Science). Osaka Univ., Ibaraki (Japan). Re- 
search Center for Nuclear Physics. Mar 1992. (in Japanese). 
(CONF-9112125—: Workshop on the new phase in gamma spec- 
troscopy and nuclear structural studies, Osaka (Japan), 12-14 Dec 
1991). In Report of the workshop on the new phase in gamma 
spectroscopy and nuclear structural studies. 129p. Order Number 
DE92538708. Source: OSTI; NTIS; INIS. 

Two nucleon transfer at high spin in deformed nuclei associated 
with Coulomb excitations is studied by using the two band mixing 
model of the g and s-bands. It is found that substantial reduction of 
the pairing gap along the yrast band after the band crossing can 
hardly be detected in the cross section. This is because Coulomb 
excitation predominantly excite the continuation of the g-band, i.e. 
the yrare band rather than the yrast band, after the crossing. For 
the same reason, the sign change which may occur in the transfer 
form factor along the yrast sequence at the band crossing, and is a 
manifestation of the Berry's phase, has no appreciable effect on 
the population of the rotational states. (author). 
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Refer also to citation(s) 35196, 35198, 35219, 35471 


35242 (DOE/ER/40561-69) Gamma emission in precom- 
pound reactions: 1, Statistical mode! and collective gamma 
decay. Hoering, A. (Max-Planck-institut fuer Kernphysik, Heidel- 
berg (Germany)); Weidenmueller, H.A. Washington Univ., Seattle, 
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WA (United States). Inst. for Nuclear Theory. [1992]. 37p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG06-90ER40561. Order Number DE92040072. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We extend the theory of particle-induced precompound reactions 
by including gamma decay. We use the Brink-Axel hypothesis and 
consider the gamma emission of giant dipole resonances built on 
the ground state and on the excited states of the composite sys- 
tem. The latter are modeled as multiparticle multi-hole excitations. 
In this way, we combine the statistical ansatz and the chaining 
hypothesis typical for precompound reaction theories, with the col- 
lective aspects of gamma decay. Formulas for average S-matrix 
and average cross section are derived in this framework. 


35243 (DOE/ER/40561—70) Gamma emission in precom- 
pound reactions: 2, Numerical application. Herman, M. (Ente 
Nazionale Energie Alternative, Bologna (Italy)); Reffo, G.; Hoering, 
A. Washington Univ., Seattle, WA (United States). Inst. for Nuclear 
Theory. [1992]. 3ip. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG06-90ER40561. Order Number 
DE92040073. Source: OSTI; NTIS; INIS; GPO Dep. 
The analytically obtained results of the preceding paper on 
gamma ray reactions are used for a direct numerical calcu- 
lation. It turns out that this formulation allows for a parameter free 
description of gamma emission in precompound reactions. As an 
example we choose reactions induced by 14.1 MeV neutrons inci- 
dent on 5°CO, *SNb and '®'Ta. The individual contributions of 
different terms to the total cross section are discussed in detail and 
a comparison to experimental data is pursued. 


35244 (IPNO-TH-92-57) Soft multipole excitations. Sagawa, 
H. (Tokyo Univ. (Japan). Dept. of Physics); Ishihara, M.; Takigawa, 
N.; Giai, N. van. Paris-11 Univ., 91 - Orsay (France). Inst. de 
Physique Nucleaire. 1992. 1ip. Order Number DE93710895. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The origin of soft multipole states in halo nuclei is discussed by 
using a double square well potential. It is found that the huge en- 
hancement of the transition strength near particle threshold energy 
is caused by the coherent contribution of particle and hole wave 
functions from an extremely large radial distance R=10~45 fm. 
The soft excitation is thus characterized as an independent 
particle-hole excitation rather than a coherent superposition of 
particle-hole states. The characteristic feature of the soft mode is 
demonstrated to manifest itself in the response to the momentum 
dependent transition operator. (author) 12 refs., 4 figs., 1 tab. 


35245 (IPNO-TH-92-58) Sum rule study of new vibrational 
modes of excitation in halo nuclei. Sagawa, H. (Tokyo Univ. 
(Japan). Dept. of Physics); Takigawa, N.; Giai, N. van. Paris-11 
Univ., 91 - Orsay (France). Inst. de Physique Nucleaire. 1992. 18p. 
Order Number DE93710896. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Sum rules are applied to studying soft multipole excitations in 
halo nuclei. The soft modes are considered as relative oscillations 
between the halo neutrons and the core part of a halo nucleus. It 
is shown by using the di-neutron cluster model that the excitation 
energies depend linearly on the separation energy of halo neu- 
trons, while the transition strengths are inversely proportional to the 
separation energy. These relationships hold qualitatively in the in- 
dependent particle model. An analytic formula for the transition 
density is obtained for the dipole mode and compared with the re- 
sults of microscopic RPA calculations. (author) 27 refs., 2 figs. 


35246 (LYCEN-9145) Symmetry adaptation in two-photon 
spectroscopy. Kibler, M. Lyon-1 Univ., 69 - Villeurbanne (France). 
Inst. de Physique Nucleaire. Nov 1991. 11p. (CONF-9109429-: 2. 
International school on excited states of transition elements, 
Wroclaw-Karpacz (Poland), 2-6 1991). Order Number 
DE93703449. Source: OSTI; NTIS (US Sales Only); INIS. 
Symmetry adaptation techniques are applied to the determination 
of the intensity of two-photon transitions for transition ions in finite 
symmetry environments. The case of intra-configurational transi- 
tions are discussed with some details and some results on 
inter-configurational transitions are briefly reported. In particular, for 
intra-configurational transitions, a model is described which takes 
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into account the following ingredients: (symmetry, second- plus 
third-order mechanisms, S-, L- and J-mixings). (author) 20 refs. 


35247 (ORAU-88/K-32) Nuclide identification catalog for 
gamma emitters and alpha emitters. Frame, P.; Gleason, G.; 
Worthington, M. (comps.). Oak Ridge Associated Universities, Inc., 
TN (United States). Dec 1988. 295p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-760R00033. 
Order Number DE93001466. Source: OSTI; NTIS; INIS; GPO Dep. 

This catalog contains an abbreviated listing of nuclides, alpha 
particles, gamma rays and spectra frequently encountered in radia- 
tion measurements and spectroscopy. The nuclides selected have 
importance in the following categories: neutron activation analysis, 
commercial availability, use as a standard, use in medicine, natu- 
rally occurring nuclides, and fission products (Fallout). Only the 
most prominent emissions for each of the listed nuclides are given. 
All gamma ray energies are expressed in keV. All alpha particle 
energies are expressed in MeV. 


35248 (PNL-SA-21103) Status on the International 
Germanium Experiment. Brodzinski, R.L. (Pacific Northwest Lab., 
Richland, WA (United States)); Hensley, W.K.; Miley, H.S.; Reeves, 
J.H.; Avignone, F.T.; Collar, J.1.; Guerard, C.K.; Courant, H.; Rud- 
dick, K.; Kirpichnikov, |.V.; Starostin, A.S.; Garcia, E.; Morales, A.; 
Morales,Pacific Northwest Lab., Richland, WA (United States). Jun 
1992. 9p. Sponsored by USDOE, Washington, DC (United States); 
National Science Foundation, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Grant PHY-9007847;Grant AEN 
91-0056. (CONF-9206227—1: 25. international conference on neu- 
trino physics, Granada (Spain), 7-13 Jun 1992). Order Number 
DE92019137. Source: OSTI; NTIS; INIS; GPO Dep. 

Phase Ii detector fabrication for the International Germanium Ex- 
periment is awaiting resolution of technical details observed during 
Phase |. Measurements of fiducial volume, configuration of the 
tansistor-reset preamplifier stage, and sources of background are 
discussed. Cosmogenic ’Be is measured in germanium. Radium 
contamination in electroformed copper reported. The 2: double- 
beta decay half-life of “Ge measured with a Phase | detector is in 
reasonable agreement with previously reported values. No events 
are observed in the vicinity of the Ov double-beta decay energy. 


35249 (RCNP-P-115, pp. 143-147) Alpha decay and various 
problems related to it. Katori, Kenji (Osaka Univ., Toyonaka 
(Japan). Lab. of Nuclear Studies). Osaka Univ., Ibaraki (Japan). 
Research Center for Nuclear Physics. 1992. (in Japanese). 
(CONF-9103248—: Workshop on multi-nucleon correlation and nu- 
clear structure, Osaka (Japan), 21-23 Mar 1991). In Report of the 
workshop on ‘multi-nucieon correlation and nuclear structure’. 
247p. Order Number DE92538706. Source: OSTI; NTIS; INIS. 

On the proton-excessive nucleus side of lanthanide and actinide, 
alpha decay is the main decay mode. In lanthanide region, alpha 
decay has been measured to the drip line for most even-even nu- 
clei. In the measurement of alpha decay, emitted energy and life 
are measured, but the measurement of converted alpha width re- 
mains in the limited range. In order to obtain the converted alpha 
width of high accuracy, the nucleus formation in larger quantity on 
the drip line and the simultaneous measurement with a multiple de- 
tector system including gamma ray and beta ray are required. In 
this paper, three topics related to alpha cluster and alpha decay 
and the problems that confront at present are discussed. The con- 
tinuation to exist of alpha cluster structure to heavy nuclei, the 
analysis of lanthanide nucleus region by the alpha giant resonance 
model, and the new data on the alpha ray decaying from the mass 
of 175, 176 and 177 are reported. In lanthanide nucleus region, re- 
markable interference was not observed between beta-2 and 
beta-3 modes in the converted alpha width measured between the 
ground states. The present problems in alpha decay are enumer- 
ated. (K.I.). 
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35250 (CNIC—00412, pp. 24-25) A calculation of n-D scat- 
tering cross sections. Chen Jianxin (Fudan Univ., Shanghai, SH 
(China). Dept. of Nuclear Science); Wang Yansen; Qiu Zhihong; 





Yuan Zhushu; Chen Chiging. Chinese Nuclear Data Center, Bei- 
jing, BJ (China); China Nuclear Information Centre, Beijing, BJ 
(China). May 1990. (CNDC—0004.). In Communication of nuclear 
data progress: No.3(1990). 65p. Order Number DE93602690. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. DEUTERIUM TARGET/neutron reactions; NEU- 
TRON REACTIONS/cross sections; PARTIAL WAVES; PHASE 
SHIFT; SCATTERING 


35251 (CNIC—00412, pp. 25) A calculation of n-T scattering 
cross sections. Wang Yansen (Fudan Univ., Shanghai, SH 
(China). Dept. of Nuclear Science); Chen Jianxin; Qiu Zhihong; 
Yuan Zhushu; Chen Zhiging. Chinese Nuclear Data Center, Bei- 
jing, BJ (China); China Nuclear Information Centre, Beijing, BJ 
(China). May 1990. (CNDC—0004.). In Communication of nuclear 
data progress: No.3(1990). 65p. Order Number DE93602690. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. NEUTRON REACTIONS/cross sections; TRITIUM 
TARGET/neutron reactions; PARTIAL WAVES; PHASE SHIFT; 
RESONATING-GROUP METHOD; SCATTERING 


35252 (CNIC—00412, pp. 42-43) Review of the neutron data 
for Cl, Ar. Zhou Yongyi (Nanjing Univ., JS (China). Dept. of 
Physics); Han Min. Chinese Nuclear Data Center, Beijing, BJ 
(China); China Nuclear Information Centre, Beijing, BJ (China). 
May 1990. (CNDC—0004.). In Communication of nuclear data 

ss: No.3(1990). 65p. Order Number DE93602690. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Many experimental data, such as the total cross section, (n,2n), 
(n,p), (n,), (n,-y) cross section and so on have been published for 
Cl as well as its isotope *5Ci, °7Ci since 1966. All the experimental 
data up to 1988 were collected in present review. The data were 
carefully analysed, corrected and fitted with spline function to give 
the new evaluated cross sections. The neutron data for Ar is also 
evaluated. 


35253 (CNIC—00412, pp. 44-48) Evaluation of the Cin,2n) 
cross section based on pearistein formula. Han Min (Nanjing 
Univ., JS (China). Dept. of Physics); Zhou Yongyi; Wang 
Guanghou. Chinese Nuclear Data Center, Beijing, BJ (China); 
China Nuclear Information Centre, Beijing, BJ (China). May 1990. 
(CNDC-0004.). In Communication of nuclear data progress: 
No.3(1990). 65p. Order Number DE93602690. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Pearlstein developed a simple method for calculating the energy- 
dependent (n,2n) reaction cross sections, which can be used for 
medium and heavy nuclei. A formula based on pearlstein’s method 
and its application in the Cl(n,2n) evaluation was described. The 
evaluated (n,2n) cross section of Cl was presented and compared 
with the others. 


35254 (CNIC-00412, pp. 50-52) Charged particle nuclear 
data (CPND) activities In China. Zhuang Youxiang (Chinese Nu- 
clear Data Center, Beijing, BJ (China)). Chinese Nuclear Data 
Center, Beijing, BJ (China); China Nuclear Information Centre, Bei- 
jing, BJ (China). May 1990. (CNDC—0004.). In Communication of 
nuclear data progress: No.3(1990). 65p. Order Number 
DE93602690. Source: OSTI; NTIS (US Sales Only); INIS. 

The status of CPND measurement, compilation and evaluation in 
China are presented. Up to now above one hundred measurements 
and several tens evaluations have been accomplished. The next 
phase of the working plan for compilation and evaluation is given. 


35255 (CNIC—00492, pp. 7-13) Calculation of neutron elas- 
tic and inelastic scattering from ’LI. Zhu Yaoyin (Jilin Univ., 
Changchun, JL (China)); Zhang Yujun; Li Zhiwen. Chinese Nuclear 
Data Center, Beijing, BJ (China); China Nuclear Information 
Centre, Beijing, BJ (China). Dec 1990. (CNDC—0005;INDC(CPR)- 
019/L.). In Communication of nuclear data progress: No.4(1990). 
75p. Order Number DE93602695. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The fast neutron elastic scattering from ’Li have been analysed 
by means of the optical model. It was found that it is necessary to 
decrease the real-well diffuseness slowly with increasing energy. 
The microscopic DWBA (Distorted-Wave Born ‘oximation) were 
used to calculate neutron inelastic scattering by ‘Li to the excited 
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states at 0.478 MeV and 4.6 MeV. In the DWBA calculation, some 
parameters have been chosen as energy dependent parameters in 
order to improve the computation. 


35256 (DOE/ER/40251-10) Theoretical interpretation of 
high-energy nuclear collisions: Progress report, July 1, 1991— 
June 30, 1992. Fai, G. Kent State Univ., OH (United States). Jun 
1992. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG02-86ER40251. Order Number DE92040845. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Nuclear collisions are interpreted theoretically. The nuclear equa- 
tion of state is studied in a wide energy range. Subnucleonic 
degrees of freedom are invoked at high energy densities and at 
short length-scales. Questions of dynamical collision simulations 
are investigated. Direct support is provided for experiment in the 
form of collaborative projects. The major objective of this nuclear 
theory program is a better understanding of the properties of 
Strongly interacting matter on the nuclear energy scale, as mani- 
fested in high-energy heavy-ion collisions. 


35257 (GANIL-P-92-10) Fluctuations in the mu menta- 
tion. Ploszajczak, M. (Grand Accelerateur National d’lons Lourds 
(GANIL), 14 - Caen (France)); Bozek, P.; Tuchoiski, A. Grand Ac- 
celerateur National d’lons Lourds (GANIL), 14 - Caen (France). 
1992. 22p. (CONF-920140—-: 30. winter meeting on nuclear 
physics, Bormio (Italy), 27 Jan - 1 feb 1992). Order Number 
DE93703443. Source: OSTI; NTIS (US Sales Only); INIS. 

The method of scaled factorial moments, which measure dynam- 
ical fluctuations without the influence of Poissonian noise, is 
presented. Its application for the analysis of the multiparticle (multi- 
fragment) densities at small scales is also discussed. (K.A.) 39 
refs., 5 figs. 
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35258 (ANL/CP-75464) First results from the Fragment 
Mass Analyzer at ATLAS. Davids, C.N. (Argonne National Lab., IL 
(United States)); Ahmad, |.; Back, B.B.; Betts, R.R.; Carpenter, 
M.P.; Freer, M.; Gehring, J.; Henderson, DwJ.; Henry, R.; 
Janssens, R.V.F.; Lauritsen, T.; Liang, Y.; Soramel, F.; Bearden, 
1.G.; Bindra, K. Argonne National Lab., IL (United States). [1992]. 
3p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-920708-2: 2. international nu- 
clear physics conference; 6. international conference on nuclei far 
from stability and 9th international conference on atomic masses 
and fundamental constants, Wiesbaden (Germany); Bernkastel- 
Kues (Germany), 26 Jul - 1 Order Number DE92040732. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Fragment Mass Analyzer (FMA) at the ATLAS accelerator 
has been operational for about one year. During that period a num- 
ber of test runs and experiments have been ran. The test runs have 
verified that the ion optics of the FMA are essentially as calculated. 
Experiments have been carried out on sub-Coulomb transfer reac- 
tions, alpha decay of neutron-deficient Pt isotopes. in-beam gamma 
rays from?°2-—2%Rn, and the study of yrast isomers in ''Yb. Re- 
cent results are presented, along with a brief facility desorption. 


35259 (BNL-46195) INC Model interpretation of the proton 
Induced residual nuclide production cross sections below 2 
GeV. Divadeenam, M. (Brookhaven National Lab., Upton, NY 
(United States)); Ward, T.E.; Spergel, M.S.; Lakatos, S.; Manche, 
E.P. Brookhaven National Lab., Upton, NY (United States). [1991]. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-910503-30: International con- 
ference on nuclear data for science and technology, Juelich 
(Germany), 13-17 May 1991). Order Number DE92040688. 
Source: OSTI; NTIS; INIS; GPO Dep. 

For the purposes of interpreting the abundances of various iso- 
topes in meteorites or on lunar and planetary surfaces exposed to 
fragmentation by cosmic rays, Webber et al. recently reported the 
measured total elemental and isotopic cross sections with heavy 
ions as projectiles on H, He, and C iargets with beam energies of 
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0.33 - 1.7 GeV/nucleon. We employ the INC model to predict the 
fragmentation of the heavy ions in a hydrogen target with the in- 
verse reaction process: proton bombardment of a heavy-ion 
nucleus leading to spallation products. Charge-changing and mass- 
changing cross sections are calculated for proton bombardment of 
an *°Fe target with beam energies ranging from 0.33 to 1.88 GeV. 
Total Z-changing and A-changing cross sections in the energy 
range 0.6 to 1.88 GeV are in excellent agreement with the corre- 
sponding experimental data of Webber et al. and Westfall at al., 
while the agreement below 0.6 GeV proton energy is not as good. 
The general trend of the Z-changing cross sections are reproduced 
by the model calculations at each proton incident energy. The 
interaction of 200-MeV protons with synthetic Stony Meteorite sam- 
ples was undertaken to explain radionuclide production in a 
cosmic-ray environment. The BNL Linac 200-MeV-proton beam 
was used to irradiate synthetic Stony Meteorites to simulate 
cosmic-ray exposures corresponding to 6.4 and 16.4 million years. 
Each irradiated sample was analyzed with the help of a high- 
resolution gamma-ray spectrometer for long-lived radioisotopes. 
The intranuclear cascade code HETC was employed to simulate 
the 200-MeV proton bombardment on the meteorite samples to 
predict the radionuclides "Be, 22Na, “©Mn, and 5°Co produced in 
the experimental investigation. 


35260 (BNL-47886) Raplidity distributions of K, and A’s 
produced by 14.6 GeV/c Si beams on Si and Pb targets. Lin- 
denbaum, S.J. (Brookhaven National Lab., Upton, NY (United 
States)). E-810 Collaboration. Brookhaven National Lab., Upton, 
NY (United States). 23 Jun 1992. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-920837-2: 26. international conference on high energy 
physics, Dallas, TX (United States), 6-12 Aug 1992). Order Num- 
ber DE92040573. Source: OSTI; NTIS: INIS; GPO Dep. 

Excess strangeness production is an expected signal for forma- 
tion of a Quark-Gluon Plasma and therefore we have been 
searching for it. We present the first measurements at AGS ener- 
gies of rapidity distributions of K, and A production with silicon 
beams on Silicon and Lead targets. The measurements cover the 
lab rapidity region of 2.0 < y < 3.5 for Ks and 1.4 < y< 3.2 for 
A's. the gross features of our observation are explainable with a 
nuclear cascade model including N* (isobaric nucleon) as a signifi- 
cant source of strangeness. The various models used to compare 
with the data are discussed in the paper. 


35261 (BNL-47925) First results with the Au-beam at the 
AGS. Gonin, M. E-802/E-866 Collaboration. Brookhaven National 
Lab., Upton, NY (United States). [1992]. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-920708-4: 2. international nuclear physics 
conference, Wiesbaden (Germany), 26 Jul - 1 aug 1992). Order 
Number DE92040567. Source: OSTI; NTIS; INIS; GPO Dep. 

The first measurements using 11.6 A.GeV/c '*? Au beam have 
been made in April 1992 at the Tandem-Booster-AGS accelerator 
facilities. Preliminary results from different experiments are pre- 
sented for Au + Au collisions. Experiment E-877 shows a large 
increase of the total transverse energy between Si + Al and Au + 
Au reactions. Experiment E-866 observes an observes an increase 
of the K */x* ratio (0.25 + 0.02) with respect the Si + Au ratio. 


35262 (CNIC—00412, pp. 5-8) Small angle scattering cross 
sections of 14.8 MeV neutron for 7 Al and *0. Qi Huiquan 
(Qinghua Univ., Beijing, BJ (China). Dept. of Physics); Chen Ying- 
tang; Chen Qiankun; Chen Guojie. Chinese Nuclear Data Center, 
Beijing, BJ (China); China Nuclear Information Centre, Beijing, BJ 
(China). May 1990. (CNDC—0004.). In Communication of nuclear 
data progress: No.3(1990). 65p. Order Number DE93602690. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The small angle scattering cross sections of 14.8 Mev neutron 
for 27Al and '*O were measured between 2.50 and 8.60 with a 55 
cm long liquid scintillator detector. The experiments were corrected 
for multiple neutron scattering and flux attenuation effects in the 
samples by the revisory Monte Carlo code. The calculated results 
using coupled channel optical mode and using spheral optical 
mode were given respectively. The present results of 2”Al and 1*©O 
are in agreement with that of other's. 
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35263 (CNIC—00412, pp. 11) The measurement of (n,2n) 
cross section for “Na at 13.3 to 18.5 MeV. Xu Zhizheng (Fudan 
Univ., Shanghai, SH (China). Dept. of Nuclear Science); Pan 
Limin; Wu Zhihua. Chinese Nuclear Data Center, Beijing, BJ 
(China); China Nuclear Information Centre, Beijing, BJ (China). 
May 1990. (CNDC—0004.). In Communication of nuclear data 
progress: No.3(1990). 65p. Order Number DE93602690. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The (n,2n) cross-section for Na has been measured by the 
activation method in the energy range 13.3 to 18.5 MeV. Monoen- 
ergitic neutrons were obtained from T(d,n)*He reaction with 2.3 
MeV deuteron energy. The induced specific activities were de- 
tected by a coincidence counting setup. For comparison existed 
data and theoretical calculation from 1220 MeV are also given. 


35264 (CNIC—00412, pp. 12-13) Fast neutron radiative cap- 
ture cross sections of natural niobium and mo - Mu 
Yunshan (Sichuan Univ., Chengdu, SC (China). Inst. of Nuclear 
Science and Technology); Xu Haishan; Xiang Zhengyu; Li Yexiang; 
Wang Shiming. Chinese Nuclear Data Center, Beijing, BU (China); 
China Nuclear Information Centre, Beijing, BJ (China). May 1990. 
(CNDC—0004.). in Communication of nuclear data progress: 
No.3(1990). 65p. Order Number DE93602690. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The neutron radiative capture cross sections of natural niobium 
and molybdenum were measured relatively to that of gold at four 
neutron energy points between 0.7 and 1.4 MeV. Using Hauser- 
Feshbach statistical theory with width fluctuation correction, the 
capture cross sections were calculated from 0.5 to 2.0 MeV for 
®8Nb and from 0.01 to 2.0 MeV for natural molybdenum respec- 
tively. The calculated results show that the nonstatistical 
contribution to the capture cross sections is negligible compared 
with that of the statistical effects. The measured and calculated re- 
sults are given. 


35265 (CNIC—00412, pp. 14-16) The measurement and 
analysis of °°Mo(n,7)*Mo reaction cross section. Wang Chun- 
hao (Sichuan Univ., Chengdu, SC (China). Inst. of Nuclear Science 
and Technology); Xia Yijun; Long Xianguan; Yang Jingfu; Yang Zhi- 
hua; Luo Xiaobing. Chinese Nuclear Data Center, Beijing, BJ 
(China); China Nuclear Information Centre, Beijing, BJ (China). 
May 1990. (CNDC-0004.). In Communication of nuclear data 
progress: No.3(1990). . Order Number DE93602690. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The cross sections of °®Mo(n,-7)*Mo reaction has been mea- 
sured relatively to that of '®7Au(n,7)'8Au reaction in the energy 
range from 0.029 to 1.10 Mev, by using the activation method. The 
neutrons were produced via the ’Li(p,n)’Be and T(p,n)®He reac- 
tions with 2.5 Mv van de Graaff accelerator. The activation cross 
section of °8Mo normalized to the capture cross section of Au rec- 
ommended by ENDF/B-5 are given. The present results are in 
agreement with the data of Tyobimov within the experimental error 
in 300-1100 Kev, but systematically lower than masgrove’s data. 
The discrepancy between Masgrove's and this results exceeds the 
experimental error given. 


35266 (CNIC—00412, pp. 19-20) Neutron scattering angular 
distribution of *U at En=10 MeV. Sa Jun (Academia Sinica, 
Beijing, BJ (China). Inst. of Atomic Energy); Qi Bujia; Zhou Zuying; 
Yu Chunying; Sui Qingchang; Shen Guanren; Yu Baosheng; Tang 
Hongqing. Chinese Nuclear Data Center, Beijing, BJ (China); 
China Nuclear Information Centre, Beijing, BJ (China). May 1990. 
(CNDC—0004.). In Communication of nuclear data ress: 
No.3(1990). 65p. Order Number DE93602690. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The neutron scattering angular distributions from 7°°U at En=10 
MeV were tentatively measured. The measurements were per- 
formed by means of a multidetector TOF spectrometer at HI-13 
tandem accelerator. The source neutron flux was monitored by a 
neutron TOF monitor system. The measured neutron elastic scat- 
tering angular distributions of °°U at En=10 MeV are given. 


35267 (CNIC—00412, pp. 8-11) Progress of nuclear data 
measurements In Peking University. Bao Shanglian (Beijing 
Univ. (China). Inst. of Heavy lon Physics). Chinese Nuclear Data 





Center, Beijing, BJ (China); China Nuclear Information Centre, Bei- 
jing, BJ (China). May 1990. (CNDC—0004.). In Communication of 
nuclear data ress: No.3(1990). 65p. Order Number 
DE93602690. Source: OSTI; NTIS (US Sales Only); INIS. 

The status of the 5SDH22 x 1.7 MV tandem Van de Graaff, the 
4.5 MV Van de Graaff and the 2 x 6 MV EN-18 Tandem is de- 
scribed briefly. The measurement of 752Cf spontaneous fission 
Prompt neutron spectrum in the lower energy portion and the 
Li(n,n’) (478Kev) inelastic neutron angular distribution derived via 
the shape analysis of the gamma-ray spectrum is presented. 


35268 (CNIC—00412, pp. 16-18) Mass distribution for 11 
MeV neutron-induced fission of “°U. Li Ze (Academia Sinica, 
Beijing, BJ (China). Inst. of Atomic Energy); Wang Xiuzi; Jing Kex- 
ing. Chinese Nuclear Data Center, Beijing, BJ (China); China 
Nuclear Information Centre, Beijing, BJ (China). May 1990. 
(CNDC-0004.). In Communication of nuclear data progress: 
No.3(1990). 65p. Order Number DE93602690. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The fission product mass distribution of 2°°U has been exten- 
sively investigated, but only a few of those investigations are for 
fission induced by the monoenergetic-neutrons. In this work the 
product yield of <-"U fission induced by 11 Mev neutron was mea- 
sured by means of the gamma-ray spectrometry and the chemical 
separation of the fission product elements followed by +7 or 6 
counting. 11 Mev neutron was produced by D(d,n)*He reaction. 
The mass distribution of 75°U fission induced by 11 Mev neutron 
will be determined. The data processing is on the way. 


35269 (CNIC—00412, pp. 20-23) The study of prompt neu- 
tron spectra of 7° fission induced by fast neutron. Li Anii 
(Academia Sinica, Beijing, BU (China). Inst. of Atomic Energy); Bai 
Xixiang; Wang Yufeng; Wang Xiaozhong; Men Jiangchen; Huang 
Shengnian. Chinese Nuclear Data Center, Beijing, BJ (China); 
China Nuclear Information Centre, Beijing, BJ (China). May 1990. 
(CNDC-0004.). In Communication of nuclear data progress: 
No.3(1990). 65p. Order Number DE93602690. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The measurements of prompt neutron time-of-flight spectra of U 
fission induced by 11 MeV neutrons were carried out at HI-13 Tan- 
dem Van de Graaff Accelerator Laboratory in 1989. The block 
diagram of the electronics is shown. A fission neutron TOF spec- 
trum for the sixth section of the fission plates and the left detector 
at low bias is given. The data accumulation time is 60 h. 


35270 (CNIC—00412, pp. 26-28) ASFP-a program for auto- 
matically searching for a group of optimal fission parameters. 
Cai Chonghai (Nankai Univ., TJ (China)). Chinese Nuclear Data 
Center, Beijing, BJ (China); China Nuclear Information Centre, Bei- 
jing, BJ (China). May 1990. (CNDC-—0004.). In Communication of 
nuclear data progress: No.3(1990). 65p. Order Number 
DE93602690. Source: OSTI; NTIS (US Sales Only); INIS. 

When calculating a complete set of fast neutron data for a fissile 
nucleus by use of FUP1, one needs two kinds of parameters: one 
is optical potential parameters, another is level density parameters 
and fission barrier parameters. ASFP is a program for automati- 
cally searching for a set of optimal fission parameters. It is an 
auxiliary program to match FUP1. It is used for automatically 
searching for a group of optimal fission parameters for a group of 
successive fissile isotopes. 


35271 


(CNIC—00412, pp. 29-31) FUP1—an unified program 
for calculating all fast neutron data of fissile nucleus. Cai 
Chonghai (Nankai Univ., TJ (China)); Zuo Yixin. Chinese Nuclear 
Data Center, Beijing, BJ (China); China Nuclear Information 
Centre, Beijing, BJ (China). May 1990. (CNDC—0004.). In Commu- 


nication of nuclear data progress: No.3(1990). 65p. Order Number 
DE93602690. Source: OSTI; NTIS (US Sales Only); INIS. 

FUP1 is the first edition of an unified program for calculating all 
the fast neutron data in ENDF/B-4 format for fissile nucleus. Fol- 
lowing data are calculated with FUP1 code: the total cross section, 
elastic scattering cross section, nonelastic cross section, total in- 
cluding up to 40 isolated levels and continuum state inelastic cross 
sections. In FUP1 the energy region of incident neutron is re- 
stricted to 10 Kev to 20 Mev. The advantages of this program are 
its perfect function, convenient to users and running very fast. 
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35272 (CNIC—00412, pp. 40-41) Simultaneous evaluation 
for (n,f) cross section of U, Pu, 2*U and (n,7) cross sec- 
tions of *U. Liu Tingjin (Chinese Nuclear Data Center, Beijing, 
BJ (China)); Deng Jingshan. Chinese Nuclear Data Center, Beijing, 
BJ (China); China Nuclear Information Centre, Beijing, BJ (China). 
May 1990. (CNDC—0004.). In Communication of nuclear data 
progress: No.3(1990). 65p. Order Number DES93602690. Source: 
OSTI; NTIS (US Sales Only); INIS. 
The fission cross sections for 5U, 28U, 23°Pu, the 

cross sections for 7®U and the ratios for **Pu(n,f)A*Ui(n,f), 
238U(m,f/AU(n,f), 7®U(n.7)U(n,f) were firstly evaluated 
respectively. The experimental data were collected, analysed, se- 
lected and corrected. The data were fitted with spline fit program. 


35273 (CNIC—00431) The evaluation of neutron total cross 
section for natural copper. Liu Shirui (Sichuan Univ., Chengdu 
(China). Dept. of Material Science). China Nuclear Information 
Centre, Beijing, BJ (China). Jun 1990. 9p. (in Chinese). (SUINST— 
0003.). Order Number DE93602814. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The neutron total cross sections of natural copper are evaluated 
in the energy region from 1 keV to 20 MeV, using all experimental 
data available up to 1979. The data were recommended in three 
energy regions: from 1 keV to 100 keV, in which there are lots of 
resonance structures, J.B. Garg’s and J. Rainwater's data are used; 
from 100 keV to 1 MeV, which is unresolved resonance region, 
J.F. Whalen’s data are selected; from 1 MeV to 20 MeV, which is a 
smooth region, 9 sets of data are choosen and fitted with orthogo- 
nal polynomial, and the fit values are taken as recommended data. 
The excitation functions of the neutron total cross section of copper 
are given specially in all energy regions (1 keV ~ 20 MeV). The 
relation between statistical errors of measured data and the spec- 
trum of white light neutron source is specially discussed. 


35274 (CNIC—00492, pp. 3-4) Small angle cross 
sections of 14.8 MeV neutron for Fe, Ni and Cr. Qi Huiquan 
(Qinghua Univ., Beijing, BJ (China)); Chen Hongbing; Chen 
Qiankun; Chen Yingting; Chen Zhenpeng; Chen Zemin. Chinese 
Nuclear Data Center, Beijing, BJ (China); China Nuclear 
Information Centre, Beijing, BJ (China). Dec 1990. (CNDC— 
0005;INDC(CPR)-—019/L.). In Communication of nuclear data 
progress: No.4(1990). 75p. Order Number DE93602695. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Fe, Ni and Cr are the important structural material nuclides for 
fusion application. The experimental data of scattering cross sec- 
tions at small angle are very scarce for Fe and Ni but for Cr have 
not published yet. The measurements of the small angle scattering 
cross section were carried out on the cockcroft-walton accelerator 
with rotational target. The experimental data are corrected for the 
multiple neutron scattering and flux attenuation effects in the sam- 
ples by Monte Carlo method. The results of differential elastic cross 
section for 14.8 MeV neutrons from Fe, Cr and Ni are presented. 


35275 (CNIC-00492, pp. 13-15) Progress on theoretical cal- 
culation. Liu Jianfeng (Zhengzhou Univ., HEN (China). Dept. of 
Physics); Zhang Xizhi; Lu Zuhui. Chinese Nuclear Data Center, 
Beijing, BJ (China); China Nuclear Information Centre, Beijing, BJ 
(China). Dec 1990. (CNDC—0005;INDC(CPR)-019/L.). In Commu- 
nication of nuclear data progress: No.4(1990). 75p. Order Number 
DE93602695. Source: OSTI; NTIS (US Sales Only); INIS. 

The calculation program NPPD-2 of neutron reaction data in the 
energy region from 10—"' to 20 MeV has been researched with ex- 
tending the energy from 5 to 20 MeV. In this program, the cascade 
y-de-excitations of the compound nucleus and residual nucleus are 
described by means of the Troubetzkoy’s statistical model and the 
conservation relations of angular momentum and parity are are 
considered. This program may be used for the calculations of the 
natural element, with the number of isotopes less than 10. The 
program has been finished and the calculations for oxygen are be- 
ing done in order to test the program. The reaction channels in n + 
“Ca, which considered in NPPD-2, are presented. 


35276 (CNIC-00492, pp. 45-48) The evaluation of 
%Co(n,7)™Co reaction cross section and Its covariance data. 
Liu Tong (Chinese Nuclear Data Center, Beijing, BJ (China)); Zhou 
Delin. Chinese Nuclear Data Center, Beijing, BJ (China); China 
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Nuclear Information Centre, Beijing, BJ (China). Dec 1990. 
(CNDC—0005;INDC(CPR)—019/L.). In Communication of nuclear 
data progress: No.4(1990). 75p. Order Number DE93602695. 
Source: OSTI; NTIS (US Sales Only); INIS. 

5®°Co(n,7)®°Co reaction cross section is of importance for 
dosimetry application. The evaluation of cross section and its co- 
variance data is studied. The resonance parameter sets are 
modified in this evaluation. The value of evaluated cross section 
and its covariance are presented. The cross section of thermal en- 
ergy region is 37.18 +- 0.6b. 


35277 (CNIC—00492, pp. 33-41) The evaluation of 
2Na(n,7)“Na reaction cross section. Yuan Hanrong (Academia 
Sinica, Beijing, BJ (China). Inst. of Atomic Energy). Chinese Nu- 
clear Data Center, Beijing, BJ (China); China Nuclear Information 
Centre, Beijing, BJ (China). Dec 1990. (CNDC—0005;INDC(CPR)— 
019/L.). in Communication of nuclear data progress: No.4(1990). 
75p. Order Number DES3602695. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The previous experimental data of the neutron capture cross 
section of °Na are collected and discussed. A reevaluation based 
on the experimental data has been carried out. A comparison of 
measured and calculated spectrum-averaged neutron capture 
cross sections of 7°Na is presented. The agreement between cal- 
culated and measured values is rather poor, and the values are 
contradictory each other for the different benchmark spectra. It 


shows that more precise knowledge of these spectra and further 
measurements are still needed. 


35278 (CNIC-00492, pp. 26-32) A calculation on n-D scat- 
tering cross sections in the energy range 0 to 20 MeV. Chen 
Jianxin (Fudan Univ., Shanghai, SH (China). Dept. of Nuclear Sci- 
ence); Wang Yansen; Qiu Zhihong; Yuan Zhushu; Chen Chiging. 
Chinese Nuclear Data Center, Beijing, BJ (China); China Nuclear 
Information Centre, Beijing, BJ (China). Dec 1990. (CNDC— 
0005;INDC(CPR)—019/L.). In Communication of nuclear data 
progress: No.4(1990). 75p. Order Number DE93602695. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A calculation on n-D scattering cross sections with phase shift 
analysis is carried out in the neutron energy range of 0 to 20 MeV. 
An optimum set of parameters are obtained by fitting the experi- 
mental data which include total, (n,2n) and differential cross section 
of n-D scattering. The comparisons were made between this calcu- 
lated results and previous works. It was showed that the obtained 
differential elastic cross sections are in good agreement with the 
experimental values. 


35279 (CNIC—00492, pp. 20-21) R-matrix analysis code 
(RAC). Chen Zhenpeng (Qinghua Univ., Beijing, BU (China). Dept. 
of Physics); Qi Huiquan. Chinese Nuclear Data Center, Beijing, BJ 
(China); China Nuclear Information Centre, Beijing, BJ (China). 
Dec 1990. (CNDC-0005;INDC(CPR)-019/L.). In Communication of 
nuclear data ress: No.4(1990). 75p. Order Number 
DE93602695. Source: OSTI; NTIS (US Sales Only); INIS. 

A comprehensive R-matrix analysis code has been developed. It 
is based on the multichannel and multilevel R-matrix theory and 
runs in VAX computer with FORTRAN-77. With this code many 
kinds of experimental data for one nuclear system can be fitted si- 
multaneously. The comparisions between code RAC and code EDA 
of LANL are made. The data show both codes produced the same 
calculation results when one set of R-matrix parameters was used. 
The differential cross section of '°B (n, a)’Li for E, = 0.4 MeV and 
the polarization of '©O (n,n)'®O for E, = 2.56 MeV are presented. 


35280 (CNIC—00492, pp. 15-17) A R-matrix analysis for '70 
system. Chen Zhenpeng (Qinghua Univ., Beijing, BJ (China). 
Dept. of Physics); Qi Huiquan. Chinese Nuclear Data Center, Bei- 
jing, BJ (China); China Nuclear Information Centre, Beijing, BJ 
(China). Dec 1990. (CNDC—0005;INDC(CPR)-019/L.). In Commu- 
nication of nuclear data progress: No.4(1990). 75p. Order Number 
DE93602695. Source: OSTI; NTIS (US Sales Only); INIS. 

The evaluation of n + '®O in neutron energies from 0 to 6.2 MeV 
with R-Matrix theory was finished. The code used was EDA of the 
LANL, USA. The code RAC was used to check the calculation. 
Both of the codes produced the same results. A lot of new experi- 
mental data were given out since the mid 1970's. The new 
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analysis included extensive new experimental data and level struc- 
ture information at excitation energies below 10.5 MeV. The total 
reaction cross sections for n + '6O at energies up to 6 MeV were 
presented. The obtained results agree with experimental data 
pretty well for all reactions. 


35281 (CNIC—00492, pp. 63-73) Analysis of resonance 
cross section by means of corrected SLBW with multilevel ef- 
fect. Lu Guoxiong (Guangxi Univ., Nanning (China). Dept. of 
Physics); Qiu Guochun. Chinese Nuclear Data Center, Beijing, BJ 
(China); China Nuclear Information Centre, Beijing, BJ (China). 
Dec 1990. (CNDC—0005;INDC(CPR)-019/L.). In Communication of 
nuclear data progress: No.4(1990). 75p. Order Number 
DE93602695. Source: OSTI; NTIS (US Sales Only); INIS. 

Resonance cross section of 75U was analysed by corrected 
SLBW (Single Level Breit-Wigner) formula with multilevel effect. 
The authors have obtained the interference parameters of 50 reso- 
nance levels below 30 eV and proposed a simple modified method 
in order to optimize the parameters so that the integral error of res- 
onance cross section is below 1%. 


35282 (CNIC—00492, pp. 49-62) Simultaneous evaluation 
for correlated data of the fission cross sections of Pu, 7*U 
and 25U and the capture cross section of 7°U. Liu Tingjin (Chi- 
nese Nuclear Data Center, Beijing, BJ (China)); Deng Jingshan. 
Chinese Nuclear Data Center, Beijing, BJ (China); China Nuclear 
Information Centre, Beijing, BJ (China). Dec 1990. (CNDC— 
0005;INDC(CPR)—019/L.). In Communication of nuclear data 
progress: No.4(1990). 75p. Order Number DE93602695. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A way to construct the covariance matrices of the multi-set ex- 
perimental data has been explored. The simultaneous evaluation 
for correlated data proposed in this paper has been applied to 
evaluate the cross sections of 25°Pu(n,f), 2*U(n,f), 28U(n,7) and 
2°5U(n,f) and the ratios, Ae Puy UY}, Rioy(®U)/o,(5U)} 
and Ric.,(78U)/o;(“5U)], and their covariance matrices were con- 
structed. The consistent relations of different reaction cross 
sections and the correlations of experimental data have been taken 
into account in the evaluations. 


35283 (CNIC—00492, pp. 22-26) Preliminary study of neu- 
tron optical potential ters for fission products A = 90 to 
140, E, = 0.1 to 20 MeV. Li Shiging (Wuhan Univ., HB (China)); 
Liu Yanping; Zheng Kangxun. Chinese Nuclear Data Center, Bei- 
jing, BJ (China); China Nuclear Information Centre, Beijing, BJ 
(China). Dec 1990. (CNDC—0005;INDC(CPR)—019/L.). In Commu- 
nication of nuclear data progress: No.4(1990). 75p. Order Number 
DE93602695. Source: OSTI; NTIS (US Sales Only); INIS. 

Using the optimized optical potential parameters of 7 fission 
product nuclei (FP), a set of empirical optical potential parameters 
(EOP) for fission products (A = 90 to 140, E, = 0.1 to 20 MeV) 
was obtained. The optical model calculations have been made for 
12 FP using EOP and the results are better than that calculated re- 
sults by using the BGP (optical model parameters of Becchetti and 
Greenlees) or MOP (microscopic optical). 


35284 (CNIC—00492, pp. 18-19) Progress In calculation of 
fissile nuclei. Cai Chonghai (Nankai Univ., TJ (China). Dept. of 
Physics). Chinese Nuclear Data Center, Beijing, BJ (China); China 
Nuclear Information Centre, Beijing, BJ (China). Dec 1990. 
(CNDC—0005;INDC(CPR)-019/L.). In Communication of nuclear 
data progress: No.4(1990). 75p. Order Number DE93602695. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The fission parameters of the first and second plateaus of 7°U 
and 237Np, of the third plateau of 2°°U and the first plateau of °U 
in E > 3 MeV energy region, and the parameters of 2°U and 
237Np in E < 3 MeV has been adjusted by ASFP (a program for 
calculating all fast neutron data of fissile nuclei). The calculated 
cross sections are quite well in agreement with experimental val- 
ues except for op 2n and on 3p in 14 = 20 MeV energy region. 


35285 (CNIC—00492, pp. 5-7) Summary report of research 
works concerning fission physics and nuclear data in theoretl- 
cal group. Hu Jimin (Beijing Univ. (China). Inst. of Heavy lon 
Physics). Chinese Nuclear Data Center, Beijing, BJ (China); China 
Nuclear Information Centre, Beijing, BJ (China). Dec 1990. 





(CNDC—0005;INDC(CPR)—019/L.). In Communication of nuclear 
- data progress: No.4(1990). 75p. Order Number DE93602695. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Theoretical works of the Nuclear Data Group in Beijing University 
are divided into two related topics: physics of fission and macro- 
scopic model of nuclear structure. The progress of the research 
works in 1989 is reported. 


(CNIC—00506) Determination of average fission frac- 

by 14 MeV neutrons in assembiies with large 

volume of depleted uranium. Wang Dalun (Southwest Inst. of 

Nuclear Physics and Chemistry, Chengdu, SC (China)); Li Benci; 

Wang Xiuchun; Li Yijun; Zhang Shaohua; He Y. . China Nu- 

clear Information Centre, Beijing, BJ (China). Jul 1991. 16p. (in 

Chinese). (SINPC—0001.). Order Number DE93602898. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The average fission fraction of °°U caused by 14 MeV neutrons 
in assemblies with large volume depleted uranium has been deter- 
mined. The measured value of p,2°84 (Rope)... was 0.897 + 
0.036. Measurements were also completed for neutron flux distri- 
bution and average fission fraction of °5U isotope in depleted 
uranium sphere. Values of p,2554 (RP?) have been obtained by 
using a series of uranium spheres. For a sphere with ® 600 the 
P:72’8" (Repo %P**?) is 0.823 + 0.041, the density of depleted ura- 


nium assembly is 18.8g/cm® and total weight of assembly is about 
2.8t. 


35287 (DOE/ER/40324—-6) Nuclear research with heavy 
lons: Annual progress report, January 1, 1992—December 31, 
1992. Kaplan, M. Carnegie-Mellon Univ., Pittsburgh, PA (United 
States). Dept. of Chemistry. Aug 1992. 82p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-87ER40324. 
Order Number DE92040840. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following topics; studies of light- 
charged-particle emission from fission and er reactions in the 
system 344-MeV7*Si+'2'Sb — '°Tb; the role of reversed kinemat- 
ics and double kinematic solutions in nuclear reactions studies; 
improvements in interactive data analysis and graphical repre- 
sentations; studies of the reaction 856-MeV “Mo + 
51V—,149°Tb(E*=224-MeV): emission of intermediate-mass frag- 
ments; particle-particle correlations in compound nucleus reactions: 
preliminary consideration of lifetime estimates from small angle 
data; light particle emission studies using a new scintillator array; 
statistical evaporation calculations: developments with the com- 
puter codes LILITA-N90 and CASCADE; star collaboration studies: 
simulations for the conceptual design of the STAR detector system 
at RHIC; asymmetric fission of 149Tb* from the finite-range, 
rotating-liquid-drop model: mean total kinetic energies for binary 
fragmentation; and charged-particle evaporation from hot compos- 
ite nuclei: evidence over a broad z range for distortions from cold 
nuclear profiles. 


35288 (DOE/ER/40414-5) Studies of heavy-ion reactions 
and transuranic nuciel: Progress report, September 1, 1991- 
August 31, 1992. Schroeder, W.U. Rochester Univ., NY (United 
States). Dept. of Chemistry. Aug 1992. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-88ER40414. 
Order Number DE92040457. Source: OSTI; NTIS; INIS; GPO Dep. 

Developments around the fictitious phenomenon of “cold” deu- 
terium fusion are summarized. Investigations of the decay of Dy 
composite systems formed in °*S-induced fusion reactions provide 
no evidence for entrance-channel memory effects. Experimental 
and theoretical studies of excitation energy division in dissipative 
reactions are reviewed. Exclusive measurements of neutrons, light 
charged particles and massive fragments conducted for the very- 
heavy-ion reactions 2°°Bi+'**Xe and '°7Au+*Pb at Fermi energies 
have yielded several new observations. They affirm the effective- 
ness of the associated- neutron multiplicity as an indicator of 
dissipated energy and impact parameter. In spite of the elevated 
incident energies, both reactions are demonstrated to have a bi- 
nary dissipative character leading to two primary fragments which 
subsequently decay, for peripheral as well as for central collisions. 
Atomic-number distributions of the primary fragments reconstructed 
from the decay products show evidence for multi-nucieon 
exchange, ruling out participant-spectator reaction scenarios. Cor- 
relations observed between deflection angle and dissipated energy 
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in the 2°Bi.'S6Xe reaction indicate the onset of orbiting. 
Intermediate-mass fragments are emitted mostly sequentially but 
also in a process reminiscent of neck rupture. In each-of the very- 
heavy-ion-reactions studied, only a fraction of the initial kinetic 
energy is dissipated. The development of the new, highly efficient 
Super Ball neutron calorimeter is discussed. 


35289 (INS-916) 410-keV electron line in e* + Th interac 
tions. Sakai, M.; Fujita, Y.; Imamura, M.; Omata, K.; Ohya, S.; 
Muto, S.; Miura, T.; Gono, Y.; Chojnacki, S. Tokyo Univ., Tanashi 
(Japan). Inst. for Nuclear Study. Mar 1992. 19p. Order Number 
DE93715397. Source: OSTI; NTIS; INIS. 

We have obtained a strong indication for the existence of a new 
electron line in e+ + Th, U interactions. The ave: energy and 
cross section from three experiments are 410.3 + 0.3 keV and 212 
(1 + 0.23 + 0.25) mb, respectively. They are independent on the 
specification of experimental conditions. It may to the 
most pronounced sum peak with the energy of 810 + 10 keV ob- 
served in heavy-ion collisions at GSI. (author). 


35290 (IPNO-DRE-91-29) GANIL radioactive beam experi 
ments. Mueller, A.C. Paris-11 Univ., 91 - Orsay (France). inst. de 
Physique Nucleaire. 1992. 13p. (CONF-9106292—: 4. international 
conference on nucleus-nucleus collisions (NN-4), Kanazawa 
(Japan), 10-14 Jun 1991). Order Number DE93710897. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Examples of recent experiments performed at GANIL are used to 
highlight the present-day interest in secondary radioactive beams. 
Essentially, studies done by means of the doubly achromatic spec- 
trometer LISE are discussed but future possibilities at GANIL are 
also mentioned. (author) 25 refs., 8 figs. 


35291 (IPNO-DRE-91-32) Two-neutron removal reactions 
for very neutron rich nuciel. Riisager, K. (Aarhus Univ. (Den- 
mark)); Hansen, P.G.; Anne, R.; Lewitowicz, M.; Arnell, S.E.; 
Emling, H.; Neugart, R.; Richter, A.; Bimbot, R.; Guillemaud- 
Mueller, D. Paris-11 Univ., 91 - Orsay (France). Inst. de Physique 
Nucleaire. 3 Oct 1992. 21p. Order Number DE93710898. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The two-neutron removal reactions of beams of ''Li, “Be and 
®He upon Be, Ni and Au targets were studied at 30 MeV/u. The 
cross-sections and the neutron forward angular distributions were 
measured; they correlate strongly with the two-neutron ' 


separation 
energy of the projectile. Even though the coverage of the neutron 
detectors was limited, a rough neutron-neutron distribution could be 
extracted. A simplified interpretation of the data is presented. (au- 
thor) 57 refs., 7 figs., 2 tabs. 


35292 (IPNO-DRE-91-35) Single-particle response function 
com aspects of (e,e’p) and transfer reactions. 
Gales, S. Paris-11 Univ., 91 - Orsay (France). Inst. de Physique 
Nucleaire. 1992. 25p. (CONF-9106196—: Nuclear shapes and nu- 
clear structure at low excitation energies, Cargese (France), 3-7 
Jun 1991). Order Number DE93710900. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In real nuclei, the properties of single-particle states are strongly 
distorded as compared to a bare Hartree-Fock nucleus. These 
modifications have been revealed by means of high resolution 
(e,e’p) and one nucleon transfer reactions induced by intermediate 
energy probes. The depletion of the spectroscopic strengths for 
orbitals near the Fermi sea are discussed together with the as- 
sumptions made in the underlying reaction models used to deduce 
the single-particle response functions. The shapes of the strength 
distributions deduced from one nucleon pick-up reactions and from 
(e,e’p) reactions are shown to agree quite well, whereas the abso- 
lute values of spectroscopic factors are shown to differ by a factor 
two. The various factors limiting the accuracy of the deduced spec- 
troscopic strengths in both processes are investigated. (author) 27 
refs., 17 figs. 


35293 (IPNO-DRE-91-38) Study of the 29 A.MeV 
28Pbs'87Au reaction through neutron multiplicity meesure- 
ments. Jacquet, D. (Paris-11 Univ., 91 - Orsay (France). Inst. de 
Physique Nucleaire); Gatty, B.; Bresson, S.; Crema, E.; Piasecki, 
E.; Jastrzebski, J.; Lott, B.; Bougault, R. Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire. 1992. 8p. (CONF-9106107-: 
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International conference on new nuclear physics with advanced 
techniques, lerapetra (Greece), 23-29 Jun 1991). Order Number 
DE93710901. Source: OSTI; NTIS (US Sales Only); INIS. 

Neutron multiplicity measurements have been pertormed for reac- 
tions induced by a 29 MeV/u 2°°Pb beam on a '*” Au target. These 
neutron multiplicities have been measured in a 42 Gd loaded liquid 
scintillator neutron detector in coincidence with charged products 
as well as in single mode. The distribution of events observed 
through solid-state detectors depends very strongly on the associ- 
ated neutron multiplicity. Besides the elastic and quasi-elastic 
events associated to the lowest neutron multiplicity values, binary 
fission has been only identified for rather peripheral collisions with 
rather low excitation energies. For the most central collisions the 
system disassembles in a large number of light fragments, and the 
number of emitted neutrons exhaust almost totally the total neutron 
excess of the system (N-Z). (author) 6 refs., 4 figs. 


35294 (IPNO-DRE-91-39) Energy dissipation in heavy ion 
collisions around the Fermi energy studied by neutron multi- 
plicity measurements. Jacquet, D. (Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire); Gatty, B.; Bresson, S.; Pi- 
asecki, E.; Kordyasz, A.; Jastrzebski, J.; Lott, B.; Bougault, R. 
Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nucleaire. 
1992. 13p. (CONF-9108212-—: Symposium on nuclear physics, 
Tours (France), 29-31 Aug 1991). Order Number DE93710902. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Neutron multiplicity measurements have been performed for 
reactions induced by ~ 30 A.MeV 4°Ar, &Kr and 2°°Pb beams im- 
pinging on very heavy targets ('*’Au, 258U, 252Th). These neutron 
multiplicities have been measured in a 42x Gd loaded liquid scintil- 
lator neutron detector in coincidence with charged products as well 
as in single mode. The simultaneous determination of neutron and 
light charged particle multiplicities makes possible an evaluation of 
the average excitation energy stored in the hot system. (author) 8 
refs., 6 figs. 


35295 (IPNO-TH-92-56) Charge independence and charge 


symmetry breaking interactions and the Coulomb energy 


anomaly in isobaric analog states. Suzuki, Toshio (Nihon Univ., 
Tokyo (Japan). Dept. of Physics); Sagawa, H.; Giai, N. van. Paris- 
11 Univ., 91 - Orsay (France). Inst. de Physique Nucleaire. 1992. 
15p. Order Number DE93710894. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Effects of CIB (charge independence breaking) and CSB (charge 
symmetry breaking) interactions on the Coulomb displacement en- 
orgies of isobaric analog states are investigated f Ca, Zr and 

. Mass number dependence of the Coulomb energy anoma- 
lies is well explained when CIB and CSB interactions are used 
which reproduce the differences of the scattering lengths as well as 
those of the effective ranges of low energy nucleon-nucleon scat- 
tering. (author) 17 refs., 3 figs., 3 tabs. 


35296 (JAERI-M-92-039, pp. 88-97) The database activity 
of Charged-Particle Nuclear Reaction Data Group. Chiba, 
Masaki (Sapporo Gakuin Univ., Ebetsu, Hokkaido (Japan)). Japan 
Atomic Energy Research Inst., Tokyo (Japan). Mar 1992. (CONF- 
9110373-: Specialists’ meeting on high energy nuclear data, Tokai 
(Japan), 3-4 Oct 1991; INDC(JPN)-158/L). In Proceedings of the 
specialists’ meeting on high energy nuclear data. 232p. Order 
Number DE92012299. Source: OSTI; NTIS; INIS. 

Recent activities of the Japan Charged-Particle Nuclear Reaction 
Data Group are reported. The activities include data compilation of 
CPND produced in Japan with NRDF format, and its data conver- 
sion into EXFOR for international cooperation and coordination in 
the field of nuclear reaction database. As an achievement of the 
past 16 years of the effort of compiling CPND, some figures of the 
CPND compiled with NRDF and the data obtained with EXFOR are 
presented. (author). 


35297 (JAERI-M-92-039, pp. 99-113) Systematics of 
neutron-production cross section for proton-induced spalla- 
tion reactions. Ishibashi, Kenji (Kyushu Univ., Fukuoka (Japan). 
Faculty of Engineering); Higo, Kazuhiko; Sakaguchi, Shouitirou; 
Matsumoto, Yuzuru; Wakuta, Yoshihisa; Takada, Hiroshi; Nishida, 
Takahiko; Nakahara, Yasuaki. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Mar 1992. (CONF-9110373-: Specialists’ 
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meeting on high energy nuclear data, Tokai (Japan), 3-4 Oct 1991; 
INDC(JPN)-158/L). In Proceedings of the specialists’ meeting on 
high energy nuclear data. 232p. Order Number DE92012299. 
Source: OSTI; NTIS; INIS. 

The parameterization of the double differential cross section is 
made for the neutron emission from proton-induced spallation reac- 
tion. The neutron data for incident proton energy of 600 to 800 
MeV are well analyzed by the moving source model on the basis 
of the Maxwel-like energy distribution. In the incident energy re- 
gion below about 400 MeV, however, the use of this method leads 
to an unsuccessful parameterization result. Then, the Watt distribu- 
tion is introduced into the moving source model in this energy 
region. The combination of the two distributions enables us to pa- 
rameterize the double differential cross section of neutron emission 
for the incident protons of 25 to 800 MeV and to find the systemat- 
ics of moving source model parameters for a wide variety of target 
nuclei. (author). 


35298 (JAERI-M-92-039, pp. 114-122) ALICE-F calculation 
of nuclear data up to 1 GeV. Fukahori, Tokio (Japan Atomic 
Energy Research inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment). Japan Atomic Energy Research Inst., Tokyo (Japan). 
Mar 1992. (CONF-9110373—: Specialists’ meeting on high energy 
nuciear data, Tokai (Japan), 3-4 Oct 1991; INDC(JPN)—158/L). In 
Proceedings of the specialists’ meeting on high energy nuclear 
data. 232p. Order Number DE92012299. Source: OSTI; NTIS; 
INIS. 

In design of a spallation neutron source and accelerator shield- 
ing, medical and space applications etc., medium energy nuclear 
data are required in the 1-1000 MeV range. Evaluated nuclear data 
for proton induced reactions in this energy region, however, have 
not been prepared enough. In this t, calculations of neutron 
and proton induced nuclear data for “Pb and 2°°Bi have been 
performed in the energy @ from 20 MeV to 1 GeV by using 
ALICE-F code. A search of the best ALICE-F parameters and op- 
tions has been carried out. The Pearistein’s systematics for the 
energy-angular distributions of emitted neutrons was employed. 
The calculated results are in good agreement with the experimental 
data. (author). 


35299 (JAERI-M-92-039, pp. 123-142) Com between 
calculated cross sections by MCEXCITON and ALICE-P for 
medium-energy nucleon induced reactions on 2*Pb and »°Bi. 
Kishida, Norio (CRC Research Inst. Inc., Tokyo (Japan)). Japan 
Atomic Energy Research Inst., Tokyo (Japan). Mar 1992. (CONF- 
9110373-: Specialists’ meeting on high energy nuclear data, Tokai 
(Japan), 3-4 Oct 1991; INDC(JPN)-158/L). In Proceedings of the 
specialists’ meeting on high energy nuclear data. 232p. Order 
Number DE92012299. Source: OSTI; NTIS; INIS. 

Medium-energy particle-production and nucleus-formation cross 
sections in the incident nucleon energy range 20-1000 MeV were 
calculated for 2°°Pb and 2°°Bi targets using MCEXCITON code. 
The cross sections were compared with not only experimental 
cross sections but also calculated ones by ALICE-P. As concerns 
nucleus-formation cross sections, overall agreement between ex- 
perimental and two kinds of the calculated cross sections are fairly 
well. But as for particle-production cross sections for d, t, He and 
a, the two codes produce remarkably different results. The differ- 
ence stems from difference in nuclear reaction models incorporated 
into the two codes. In this medium-energy range, it was made 
clear that there still exists large uncertainty between evaluated 
cross sections which are calculated using some theoretical nuclear 
reaction models. (author). 


35300 (JAERI-M-92-039, pp. 143-161) Luo-Kawal model 
and Its application to nuclear data evaluation. Watanabe, Yuki- 
nobu (Kyushu Univ., Fukuoka (Japan)). Japan Atomic Energy 
Research Inst., Tokyo (Japan). Mar 1992. (CONF-9110373-: Spe- 
cialists’ meeting on high energy nuclear data, Tokai (Japan), 3-4 
Oct 1991; INDC(JPN)-158/L). In Proceedings of the specialists’ 
meeting on high energy nuclear data. 232p. Order Number 
DE92012299. Source: OSTI; NTIS; INIS. 

A semiclassical distorted wave model proposed by Luo and 
Kawai is briefly reviewed. The model calculations are compared 
with several experimental angular distributions and proton energy 





spectra of (p,p’) scattering at 20 - 200 MeV. Some problems relat- 
ing to the application to high energy nuclear data evaluation are 
discussed. (author). 


35301 (JAERI-M-92-039, pp. 172-177) High energy fission. 
Iwamoto, A. (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment). Japan Atomic Energy 
Research Inst., Tokyo (Japan). Mar 1992. (CONF-9110373—: Spe- 
cialists’ meeting on high energy nuclear data, Tokai (Japan), 3-4 
Oct 1991; INDC(JPN)}-158/L). In Proceedings of the specialists’ 
meeting on high energy nuclear data. 232p. Order Number 
DE92012299. Source: OSTI; NTIS; INIS. 

Nuclear fission which involves highly excited state of the nucleus 
is briefly reviewed. A special attention is given to the kinds of 
fission where the systematics data for the high-energy and high- 
angular momentum reactions are available. (author). 


35302 (KURRI-TR-360, pp. 24-40) Neutron-induced fission 
cross section of Th from 1 eV to 20 keV. Nakagome, Yoshi- 
hiro (Kyoto Univ., Kumatori, Osaka (Japan). Research Reactor 
Inst.); Block, R.C.; Slovacek, R.E.; Bean, E.B. Kyoto Univ., Kuma- 
tori, Osaka (Japan). Research Reactor Inst. Mar 1992. 
(CONF-9109403-—: Specialists’ meeting on science and engineering 
of fission; Specialists’ meeting on science and engineering of fis- 
sion, Kumatori (Japan); Kumatori (Japan), 25 Sep 1991; 7 jan 
1992; CONF-9201109-). In Proceedings of the specialists’ meeting 
on science and engineering of fission, 1991. 174p. Order Number 
DE92538707. Source: OSTI; NTIS; INIS. 

The neutron-induced fission cross section of °*Th has been 
measured from 1 eV to 20 keV using a lead slowing-down time 
spectrometer. The cross section was normalized to the 29®U(n,f) 
subthreshold cross section. In the energy region between 1 eV and 
500 eV the fission cross section has a 1/v shape, and has a small 
peak near 5 keV. By extrapolation of 1/v the thermal fission cross 
section of 54+6 ub was deduced. The observed 1/v and small- 
peaked cross sections were interpreted as the fission through the 
vibrational states in the second well of a triple-humped fission bar- 
rier of 2°°Th. (author). 


35303 (KURRI-TR-360, pp. 85-87) How and where do the 
fission characteristics change between low-energy and ener- 
getic fission?. Baba, H. (Osaka Univ., Toyonaka (Japan). Faculty 
of Science). Kyoto Univ., Kumatori, Osaka (Japan). Research Re- 
actor Inst. Mar 1992. (CONF-9109403-—: Specialists’ meeting on 
science and engineering of fission; Specialists’ meeting on science 
and engineering of fission, Kumatori (Japan); Kumatori (Japan), 25 
Sep 1991; 7 jan 1992; CONF-9201109-). In Proceedings of the 
specialists’ meeting on science and engineering of fission, 1991. 
174p. Order Number DE92538707. Source: OSTI; NTIS; INIS. 

Published in summary form only. FISSION FRAGMENTS/ 
symmetry; SYMMETRY; URANIUM 233; URANIUM 235; URA- 
NIUM 238; PLUTONIUM 239; THERMAL FISSION; FAST 
FISSION; PROTON REACTIONS; SPONTANEOUS FISSION; EN- 
ERGY SPECTRA 


35304 (KURRI-TR-360, pp. 88-102) Multidimensional dissi- 
pative dynamics of nuciear fission. Wada, Takahiro (Institute of 
Physical and Chemical Research, Wako, Saitama (Japan)); Carjan, 
N.; Abe, Yasuhisa. Kyoto Univ., Kumatori, Osaka (Japan). Re- 
search Reactor Inst. Mar 1992. (CONF-9109403—: Specialists’ 
meeting on science and engineering of fission; Specialists’ meeting 
on science and engineering of fission, Kumatori (Japan); Kumatori 
(Japan), 25 Sep 1991; 7 jan 1992; CONF-9201109-). In Proceed- 
ings of the specialists’ meeting on science and engineering of 
fission, 1991. 174p. Order Number DE92538707. Source: OSTI; 
NTIS; INIS. 

Multi-dimensional Langevin approach to nuclear dissipative phe- 
nomena is presented. As an example, two-dimensional Langevin 
equation is solved numerically without approximation for the dy- 
namical study of induced fission. Results with one- and two-body 
dissipation mechanisms are discussed for the symmetric fission of 
213At. Calculated transient time and fragment kinetic energy distri- 
bution are compared with experimental values. The validity of the 
deterministic approach to the pre-scission kinetic energy is also 
discussed. (author). 
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35305 (KURRI-TR-360, pp. 50-60) Photospallation at 
medium and high energy. Sakamoto, Hiroshi (Kanazawa Univ. 
(Japan). Faculty of Science). Kyoto Univ., Kumatori, Osaka 
(Japan). Research Reactor Inst. Mar 1992. (in Japanese). (CONF- 
9109403-: Specialists’ meeting on science and engineering of 
fission; Specialists’ meeting on science and engineering of fission, 
Kumatori (Japan); Kumatori (Japan), 25 Sep 1991; 7 jan 1992; 
CONF-9201109-). In Proceedings of the specialists’ meeting on 
science and engineering of fission, 1991. 174p. Order Number 
DE92538707. Source: OSTI; NTIS; INIS. 

The authors have carried out the radiochemical research on pho- 
tonuclear reaction over the whole periodic table using the 
bremsstrahlung with the maximum energy of 30 - 1000 MeV. In 
this energy range, giant resonance, semi deuteron resonance and 
(3.3) resonance are the main light-absorbing processes due to 
atomic nuclei. When photon energy exceeds 140 MeV of x meson 
Stationary energy, through the formation and decay of exciting nu- 
cleons due to the (3.3) resonance, intranuclear collision cascade is 
induced. These results were already reported. After the collision 
cascade, subsequently the process of nucleon evaporation occurs, 
as the result, spallation, fragmentation, and in the case of heavy 
nuclei, nucleon emission and nuclear fission occur. The authors 
have studied on the dependence upon photon energy and target 
mass in detail including the aspect of these conflicts, and here, the 
recent results of photospaliation which is the most dominant outlet 
channel are reported. The determination of the yield data of the 
nuclides produced by photospallation, the applicability of the Rud- 
stam formula to photospaliation and so on are reported. (K.I.). 


35306 (KURRI-TR-360, pp. 76-84) Analysis of characteris- 
tics of nuclear fission products. Tasaka, Kanji (Nagoya Univ. 
(Japan). Faculty of Engineering). Kyoto Univ., Kumatori, Osaka 
(Japan). Research Reactor Inst. Mar 1992. (in Japanese). (CONF- 
9109403-: Specialists’ meeting on science and engineering of 
fission; Specialists’ meeting on science and engineering of fission, 
Kumatori (Japan); Kumatori (Japan), 25 Sep 1991; 7 jan 1992; 
CONF-9201109-). In Proceedings of the specialists’ meeting on 
science and engineering of fission, 1991. 174p. Order Number 
DE92538707. Source: OSTI; NTIS; INIS. 

As the problem in the analysis of the characteristics of fission 
products, there are many unknown data in the nuclear data of the 
fission product nuclides with short life. Even in short cooling time, 
decay heat became calculable with good accuracy for the first time 
in the nuclear data library of Japanese Nuclear Data Committee. In 
this report, the efforts for improving the accuracy of the analysis of 
fission product characteristics are outlined. The total sum calcula- 
tion and the calculation of decay heat and gamma ray spectra of 
fission products are reported. (J.P.N.). 


35307 (KURRI-TR-360, pp. 103-163) From ground state to 
fission fragments: A complex, multidimensional, multi-path 
problem. Moeller, P. (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan). Tokai Research Establishment); Nix, J.R.; Swiate- 
cki, W.J. Kyoto Univ., Kumatori, Osaka (Japan). Research Reactor 
Inst. Mar 1992. (CONF-9109403—: Specialists’ meeting on science 
and engineering of fission; Specialists’ meeting on science and en- 
gineering of fission, Kumatori (Japan); Kumatori (Japan), 25 Sep 
1991; 7 jan 1992; CONF-9201109-). In Proceedings of the special- 
ists’ meeting on science and engineering of fission, 1991. 174p. 
Order Number DE92538707. Source: OSTI; NTIS; INIS. 
Experimental results on the fission properties of nuclei close to 
264Em show sudden and large changes with a change of only one 
or two neutrons or protons. Here we present a quantitative calcula- 
tion that shows where high-kinetic-energy symmetric fission occurs 
and why it is associated with a sudden and large decrease in 
fission half-lives. We base our study on calculations of potential- 
energy surfaces in the macroscopic-microscopic model and a 
semi-empirical model for the nuclear inertia. For the macroscopic 
part we use a Yukawa-plus-exponential (finite-range) model and 
for the microscopic part a folded-Yukawa (diffuse-surface) 
single-particle potential We use the three-quadratic-surface 
parametrization to generate the shapes for which the potential- 
energy surfaces are calculated. We present the results of the 
calculations in terms of potential-energy surfaces and fission half- 
lives for heavy even nuclei. The surfaces are displayed in the form 
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of contour diagrams as functions of two moments of the shape. 
They clearly show the appearance of a second fission valley, 
which leads to scission configurations close to two touching 
spheres, for fissioning systems in the vicinity of 2Fm. Fission 
through this new valley leads to much shorter fission half-lives than 
fission through the old valley. (J.P.N.) 74 refs. 


35308 (LA-12373-T) Pion elastic scattering from polarized 
13C In the energy region of the Ps3 resonance. Yifen, Yen (Min- 
nesota Univ., Minneapolis, MN (United States). Dept. of Physics 
and Astronomy). Los Alamos National Lab., NM (United States). 
Aug 1992. 165p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE92040823. Source: OSTI; NTIS; INIS; GPO Dep. 

Thesis submitted to Univ. Minnesota, Minneapolis. 

Asymmetries (Ay) and differential cross sections (do/dQ) were 
measured for x* and x~ elastic scattering using polarized and un- 
polarized "SC targets. The experiment was done at the Los Alamos 
Meson Physics Facility with the pion beam from the Low Energy 
Pion channel. The scattered pions were detected with the Large 
Acceptance Spectrometer. The C nuclei in 'C-enriched 1- 
butanol were polarized by the dynamic nuclear polarilization 
method. Angular distributions of both A, and do/dQ were mea- 
sured below the P33 resonance at the incident energy of 130 MeV 
for x* and x~, and above the resonance at 223 MeV for x* and at 
226 MeV for x~. In addition, A, and do/dQ were measured in a 
range of momentum transfers, 1.75 < q < 2.05 fm-, at several 
energies. At 130 MeV, the values of A, are significantly different 
from zero for x— scattering. For x* at 130 MeV and for both x— 
and x* at all other energies, the Ay, are mostly consistent with 
zero. Theoretical analyses were done using different nuclear struc- 
ture models. The data were not reproduced by the presently 
available nuclear wave functions. It was found that the asymmetry 
is strongly sensitive to the quadrupole spin flip part of the transi- 
tion. The data of this thesis complement measurements of the 
magnetic form factor from electron scattering. In attempts to fit 
both the asymmetry and the magnetic form factor, it was found that 
the pion asymmetry data are not reproduced by the wavefunctions 
which fit the magnetic form factor at low momentum transfers. 


35309 (LAPP-A-361/92) Low-mass dileptons at high mo- 
mente in ultra-relativistic heavy ion collisions. Altherr, T. (Ecole 
Normale Superieure, 75 - Paris (France). Lab. de Physique Theo- 
rique); Ruuskanen, P.V. Grenoble-1 Univ., 74 - Annecy (France). 
Lab. de Physique des Particules Elementaires. Mar 1992. 18p. Or- 


der Number DE93710907. Source: OSTI; NTIS (US Sales Only); 
INIS. 


The emission rate of low-mass dileptons at high momenta from a 
quark-gluon plasma is calculated. A large enhancement compared 
with the naive Born rate was found. Numerical estimates for rela- 
tivistic heavy ion collisions at RHIC and LHC suggest, however, 
that the thermal signal is dominated by the background coming 
from meson decays and from hadronic bremstrahlung. (author) 26 
refs., 2 figs. 


35310 (RCNP-P-115, pp. 65-74) Exclitations of the isobaric 
analog states T=0, 1, 2 and 2 In isobars Zn (Tz=0), Cu 
(Tz=1) and ©Ni (Tz=2) by the two-nucleon (2p, pn, 2n) strip- 
ping transfer reactions of '*O ions on "*Ni nuciel: isospin 
selection rules in the heavy lon induced two-nucleon stripping 
transfer reactions. Okuma, Yasuhiko (Science Council of Japan, 
Tokyo (Japan)). Osaka Univ., Ibaraki (Japan). Research Center for 
Nuclear Physics. 1992. (CONF-9103248-: Workshop on multi- 
nucleon correlation and nuclear structure, Osaka (Japan), 21-23 
Mar 1991). In Report of the workshop on ‘multi-nucleon correlation 
and nuclear structure’. 247p. Order Number DE92538706. Source: 
OSTI; NTIS; INIS. 

The isobaric analog states (IAS’s) T=0, 1, 2 and 2 in isobars 
692m (Tz=0), Cu (Tz=1) and ©°Ni (Tz=2) were studied by the 
three types of two-nucleon (2p, pn, 2n) stripping transter reactions 
induced by the same beams '®O and targets °®Ni at an incident 
energy 80 MeV. The excitation energies of observed IAS's are in 
good fits with those calculated theoretically. The g’nd state 2+, T=1 
in Cu may not be populated vy the ('€0, '4N) reaction. The mu- 
tual excitation ('°O, ‘4N*) may be considered in the present 
population in 5°Cu. The isospin aspects of these reactions are quite 
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prominent. All angular distributions of these IAS’s have a forward 
peaked shape. Those of the O* states show a strongly oscillated 
pattern. Those of the 2+ states have no evidences of the clear 
oscillations. The similarities are observed between the angular dis- 
tributions of IAS’s. The EFR-DWBA calculations, in which the direct 
one-step cluster transferrs of two nucleons are assumed, reproduce 
reasonably the data points. The similarities between the heavy and 
the light ion induced two-nucleon stripping transfer reactions appear 
in both the reaction mechanisms and the spectroscopies of resid- 
ual nuclei. The excitations of these IAS’s will be an appearances of 
the single particle properties of transferred two-nucleons. (author). 


35311 (RCNP-P-115, pp. 213-236) Effects of non-resonant 

states in polarized *Li scattering. Hirabayashi, Y. (Os- 
aka City Univ. (Japan). Dept. of Physics). Osaka Univ., Ibaraki 
(Japan). Research Center for Nuclear Physics. 1992. (CONF- 
9103248-: Workshop on multi-nucleon correlation and nuclear 
structure, Osaka (Japan), 21-23 Mar 1991). In Report of the work- 
shop on ‘multi-nucleon correlation and nuclear structure’. 247p. 
Order Number DE92538707. Source: OSTI; NTIS; INIS. 

Effects of the coupling to ®Li — a+d non-resonant continuum 
states on polarized °Li scattering at E. ~ 20 ~ 100 MeV are 
investigated in the framework of the continuum-discretized 
channels (CDCC) which takes into account the resonant and 
non-resonant a-d breakup states of ®Li. A convergence of the cal- 
culated analyzing powers of ®Li elastic scattering against the size 
and the discretization of the breakup continuum is examined. The 
resulting model space of the breakup states consists of the a-d S- 
wave (l=0), P-wave (l=1) and D-wave (l=2) states up to the a-d 
relative momentum of k=1.2 fm—'. The results of the CDCC calcu- 
lation show that the effects of the non-resonant bre states are 
quite as significant on the analyzing powers as those of the reso- 
nant breakup states. (author). 


35312 (RCNP-P-118, pp. 1-11) Some topics of hadron 
physics in the medium and high energy region. Ueda, Tamotsu 
(Osaka Univ., Toyonaka (Japan). Faculty of Engineering Science). 
Osaka Univ., Ibaraki (Japan). Research Center for Nuclear 
Physics. Nov 1991. (CONF-9106379-: Workshp on nuclear 
physics of few-body system, Osaka (Japan), 20-22 Jun 1991). In 
Report of the workshop on ‘nuclear physics of few-body system’. 
228p. Order Number DE92538705. Source: OSTI; NTIS; INIS. 

An explanation is proposed to the problem why the «NN form- 
factor known from the NN analysis is by far harder than the one 
obtained in theoretical subhadronic models for nucleon structure. 
The soft «NN form-factor compatible with the models is allowed for 
the NN interaction by considering the additional contribution due to 
the exchange of the correlated three-pion state of | = 1, JP = 0- 
between the two nucleons. The same mechanism explains consis- 
tently the axial-vector form-factor. (author). 


35313 (RCNP-P—118, pp. 12-18) Pion absorption at 1 GeV/ 
c. Nomura, Izumi (institute of Physical and Chemical Research, 
Wako, Saitama (Japan)). Osaka Univ., Ibaraki (Japan). Research 
Center for Nuclear Physics. Nov 1991. (CONF-9106379—: Workshp 
on nuclear physics of few-body system, Osaka (Japan), 20-22 Jun 
1991). In Report of the workshop on ‘nuclear physics of few-body 
system’. 228p. Order Number DE92538705. Source: OSTI; NTIS; 
INIS. 

The first experiments concerning pion absorption at 1 GeV/c on 
4He and '*C targets have been performed. Both the (x*, pp) and 
(x*, pn) modes were measured and two-nucleon absorption events 
were clearly observed. A preliminary analysis shows a large 
difference in the isospin dependence of the process from that of A- 
resonance region. (author). 


35314 (RCNP-P-—118, pp. 41-50) Charge-independence- 
breaking Interactions In sd-shell nuclel. Muto, Kazuo (Tokyo 
Inst. of Tech. (Japan). Dept. of Physics). Osaka Univ., Ibaraki 
(Japan). Research Center for Nuclear Physics. Nov 1991. (CONF- 
9106379-: Workshp on nuclear physics of few-body system, 
Osaka (Japan), 20-22 Jun 1991). In Report of the workshop on 
‘nuclear physics of few-body system’. 228p. Order Number 
DE92538705. Source: OSTI; NTIS; INIS. 

The charge-independence-breaking is studied for masses of 
isospin multiplets in sd-shell nuclei, including the Coulomb and 





charge-dependent nuclear interactions. The latter is assumed to be 
phenomenological ones, and alternatively to consist of one- and 
two-pion exchange potentials which originate from (x°, +) mass 
difference. It is shown that the charge-independence-breaking in 


the many-body systems is generally consistent with that observed 
in NN scattering. (author). 

35315 (RCNP-P-118, pp. 57-67) Precise measurement on 
analyz for low energy p+d scattering. Shimizu, S. 
(Kyushu Univ., Fukuoka (Japan). Dept. of Physics); Sagara, K.; 
Nakanura, H.; Maeda, K.; Nakashima, T. Osaka Univ., Ibaraki 
(Japan). Research Center for Nuclear Physics. Nov 1991. (CONF- 
91063792-: Workshp on nuclear physics of few-body system, 
Osaka (Japan), 20-22 Jun 1991). In Report of the workshop on 
‘nuclear physics of few-body system’. 228p. Order Number 
DE92538705. Source: OSTI; NTIS; INIS. 

The vector analyzing power Ay, for the elastic p vector + d scat- 
tering has been measured at E, = 5, 6, 6.5, 7, 8, 8.5, 9, 10, 12, 
14, 16 and 18 MeV to an accuracy of + 0.0009 and at E, = 2, 2.5, 
3 and 4 MeV to an accuracy + 0.0005. Large discrepancy be- 
tween the precise A, data and the Faddeev calculations has been 
confirmed at these low energies. Also the difference between the n 
vector + d A, data and the present p vector + d A, data can not be 
reproduced by the Faddeev calculations in which the Coulomb 
force is treated approximately. Measurements have been made 
also on the differential cross section at Ep = 5 to 16 MeV and 


whole analyzing powers of the d vector + p scattering at E, = 14 
MeV. (author). 


35316 (RCNP-P—118, pp. 68-75) Precise experiments on 
low energy three-nucieon systems in the near future. Sagara, 
Kenshi (Kyushu Univ., Fukuoka (Japan). Dept. of Physics). Osaka 
Univ., Ibaraki (Japan). Research Center for Nuclear Physics. Nov 
1991. (CONF-9106379-: Workshp on nuclear physics of few-body 
system, Osaka (Japan), 20-22 Jun 1991). In Report of the work- 
shop on ‘nuclear physics of few-body system’. 228p. Order 
Number DE92538705. Source: OST; NTIS; INIS. 

Very precise and systematic measurements on the p+d scatter- 
ing below 18 MeV incident energy are in progress using intense 
polarized proton and deuteron beams at the Kyushu University 
tandem accelerator laboratory. The data taken so far are the differ- 
ential cross sections at Ep=5-16 MeV, the vector analyzing power 
Ay of the D(p vector,p) scattering at E,=2-18 MeV, and i744, Tao, 
To; and To. of the Hid vector,d) scattering at Ey=14 MeV. From 
now on, the analyzing powers of the H(d vector,d) scattering at 
Ey=5-18 MeV will be measured first in about an year, next the ana- 
lyzing powers of the H(d vector,2He)+ reaction will be measured in 
about two years, last a difficult experiment on the analyzing power 
of the D(n vector, n) scattering will be started in due course. Other 
possible experiments on the polarization transfer in the p+d elastic 
scattering and on the analyzing powers in the p+d— p+p+n reac- 
tion are briefly discussed. These fine experimental data and recent 
reliable Faddeev calculations may elucidate unsettled aspects of 
the nuclear interactions, such as the 3N force, the off-energy-shell 


interaction and the charge independence (or charge symmetry) 
breaking forces. (author). 


35317 (RCNP-P-118, pp. 76-81) powers ion elas- 
tic nucleon-deuteron scattering. Takemiya, Toshinori (Kumamoto 
Univ. (Japan). Faculty of Science). Osaka Univ., Ibaraki (Japan). 
Research Center for Nuclear Physics. Nov 1991. (in Japanese). 
(CONF-9106379-: Workshp on nuclear physics of few-body sys- 
tem, Osaka (Japan), 20-22 Jun 1991). In Report of the workshop 
on ‘nuclear physics of few-body system’. 228p. Order Number 
DE92538705. Source: OSTI; NTIS; INIS. 

Analyzing powers in elastic nucleon-deuteron scattering at the 
low energy region less than 18.0 MeV are investigated in terms of 
the Faddeev equation with a modified Paris potential. Such a 
modified potential is constructed from the original one by the intro- 
duction of only one smal! parameter for the triplet odd LS potential. 
It is shown that the modification of the Paris potential gives rise to 
the large variation of the analyzing powers A, and iT,,. The agree- 
ment with the experimental data is very satisfactory, except for 
forward scattering angles where the Coulomb interaction plays an 
important role. (author). 


66 PHYSICS 
6634 Specific Nuclear Reactions and Scattering 


35318 (RCNP-P-118, pp. 82-87) Quasitree scattering on 
SHe and “He by polarized protons. Kakigi, S. (Kyoto Univ., Uji 
(Japan). Inst. for Chemical Research). Osaka Univ., Ibaraki 
(Japan). Research Center for Nuclear Physics. Nov 1991. (in 
Japanese). (CONF-9106379-: Workshp on nuclear physics of few- 
body system, Osaka (Japan), 20-22 Jun 1991). In Report of the 
on ‘nuclear physics of few-body system’. 228p. Order 
Number DE92538705. Source: OSTI; NTIS; INIS. 
For the *He(p,pp)*H and *He(p.pd)'H reactions at 65 MeV, the 
cross sections and the analyzing powers were measured in the 
QFS region. The ratio of the cross section for QFS to that calcu- 
lated in the PWIA is reproduced by a calculation taking account of 
double scattering effect. The analyzing powers for QFS are similar 
to those for the elastic scatterings. This fact has been found also 
for the *He(p,pt)'H reaction at 75 MeV. (author). 


35319 (RCNP-P-118, pp. 88-100) The 0* states of the four- 
nucleon system. Uzu, Eizo (Science Univ. of Tokyo, Noda, Chiba 
(Japan). Faculty of Science and Technology); Oryu, Shinsho. Os- 
aka Univ., Ibaraki (Japan). Research Center for Nuclear Physics. 
Nov 1991. (in Japanese). (CONF-9106379-: Workshp on nuclear 
physics of few-body system, Osaka (Japan), 20-22 Jun 1991). In 
Report of the workshop on ‘nuclear physics of few-body system’. 
228p. Order Number DE92538705. Source: OSTI; NTIS; INIS. 

The analysis of “He energy spectra were calculated by the 
Faddeev-Yakubovsky equation. We found that the Generalized 
Separable Expansion method is useful especially for the resonance 
energies. In this paper, we solve the 0* states with the S-wave an- 
gular momentum, and adopt the Yamaguchi potentials for the 'S, 
and °S, states. And rank-four Hilbert-Schmidt separable expansion 
is used for [8+1] and [2+2] subamplitudes. We obtained the ground 
state energy at -46.09MeV and the first excited state at - 
11.73MeV, neglecting the Coulomb force. (author). 


35320 (RCNP-P-118, pp. 135-142) Breakup reactions *LKa, 
2a)*H at 80 to 120 MeV. Okihana, Akira (Kyoto Univ. of Education 
(Japan)). Osaka Univ., Ibaraki (Japan). Research Center for Nu- 
clear Physics. Nov 1991. (CONF-9106379—: Workshp on nuclear 
physics of few-body system, Osaka (Japan), 20-22 Jun 1991). In 
Report of the workshop on ‘nuclear physics of few-body system’. 
228p. Order Number DE92538705. Source: OST; NTIS; INIS. 

The ®Li(a, 2a)*H breakup reactions have been measured at E. 
= 80 = 120 MeV at coplanar symmetric geometry. The projected 
energy spectra of the 2a correlation maps were obtained and ana- 
lyzed with the DWIA and PWIA calculation. The peak positions of 
the QFS peaks are well reproduced by the DWIA and PWIA calcu- 
lation. The widths obtained from the DWIA calculation are wider 
than those of the experimental data. Spectroscopic factors S.4 
from the DWIA calculation were not so vary with the incident en- 
ergy. Averaged value of them was 0.56. (author). 


35321 (RCNP-P-—118, pp. 143-157) A review of the 3- and 4 
body Faddeev formalism with the separable e: method 
and Its application to the few-cluster . Oryu, Shinsho 
(Science Univ. of Tokyo, Noda, Chiba (Japan). Faculty of Science 
and Technology). Osaka Univ., Ibaraki (Japan). Research Center 
for Nuclear Physics. Nov 1991. (in Japanese). (CONF-9106379-—: 
Workshp on nuclear physics of few-body system, Osaka (Japan), 
20-22 Jun 1991). In Report of the workshop on ‘nuclear physics of 
few-body system’. 228p. Order Number DE92538705. Source: 
OSTI; NTIS; INIS. 

The separable expansion method is applied to the 3-body Fad- 
deev and 4-body Faddeev-Yakubovsky equations. It is well known 
that the separable expansion method can simplify the double and 
the triple variable integral equations to the single variable one. This 
is a review article of our recent results for 3N, 3a, aaA and 4a 
calculations. (author). 


35322 (RCNP-P-—118, pp. 101-107) Separation energy distri- 
bution of He-4 spectral function. Morita, Hiko (Sapporo Gakuin 
Univ. (Japan)); Suzuki, Toru. Osaka Univ., Ibaraki (Japan). Re- 
search Center for Nuclear Physics. Nov 1991. (In Japanese). 
(CONF-9106379-: Workshp on nuclear physics of few-body sys- 
tem, Osaka (Japan), 20-22 Jun 1991). In Report of the workshop 
on ‘nuclear physics of few-body system’. 228p. Order Number 
DE92538705. Source: OSTI; NTIS; INIS. 
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To clarify the mode of existence of internucleon correlation in nu- 
clei is the basic subject of nuclear physics. As the object region of 
its research, the system of a small number of nucleons is desir- 
able, which can be solved on the basis of realistic nuclear force, 
and the uncertainty of the wave function is little. From this view- 
point, recently the authors determined the He-4 spectral function in 
the form of satisfying the law of momentum sum based on the 
realistic wave function. As for He-4, this is the first theoretical cal- 
culation. This spectral function can be derived from one nucleon 
knockout reaction by assuming plane wave impulse approximation 
(PWIA). The cross section of A(e,e’p)B reaction under the assump- 
tion of PWIA is given. In this study, the position of a peak in the 
separation energy distribution of the He-4 spectral function was in- 
vestigated along the discussion of Ciofi et al., and the internucleon 
correlation reflected there was examined. The sum rule consistent 
with the He-4 spectral function, and two-nucleon correlation model 
are described. The value forecast by the two-nucleon correlation 
model agreed well with the peak in the energy distribution of the 
He-4 spectral function. (K.I.). 


35323 (RCNP-P—119, pp. 117-125) Gamma ray spectro- 
scopic studies by heavy-ion beams in RIKEN Ring cyclotron: 
A high-spin isomer in '“*Pm. Gono, Y. (institute of Physical and 
Chemical Research, Wako, Saitama (Japan)); Ferragut, A.; Zhang, 
Y.H. Osaka Univ., Ibaraki (Japan). Research Center for Nuclear 
Physics. Mar 1992. (In Japanese). (CONF-9112125—: Workshop on 
the new phase in gamma spectroscopy and nuclear structural stud- 
ies, Osaka (Japan), 12-14 Dec 1991). In Report of the workshop on 
the new phase in gamma spectroscopy and nuclear structural stud- 
ies. 129p. Order Number DE92538708. Source: OSTI; NTIS; INIS. 

Gamma ray spectroscopic studies were made by using heavy- 
ion beams provided by RIKEN Ring Cyclotron (RRC). The 
experiments performed were (1) Search for high-spin isomers, and 
(2) Coulomb excitation of unstable nucleus '*Dy. A new high-spin 
isomer of 254 < J < 404 and with a half-life of about 2.7 y» sec 
was found in *Pm at the excitation energy of about 7.5 MeV. 
Search for a very high-spin isomer in ‘Dy was also made, 
though the results was still not definite. A +-ray from the Coulomb 
excitation of '*@Dy was successfully observed. A possibility to use 
the high-spin beam of '“*Pm is described. (author). 


6635 Nuclear Mass Ranges 


Refer also to citation(s) 33423, 34480, 35197, 35198, 35200, 
35215, 35216, 35219, 35230, 35231, 35233, 35234, 35235, 35237, 
35259, 35260, 35261, 35263, 35264, 35265, 35266, 35267, 35268, 
35269, 35272, 35273, 35274, 35276, 35277, 35281, 35282, 35286, 
35288, 35289, 35302, 35304, 35307, 35308, 35311, 35323, 35325, 
35529 


6636 Radiation Physics 


Refer also to citation(s) 35085, 35465, 35470, 35473, 35482, 
35483, 35484, 35486, 35494, 35495, 35497, 35528 


35324 (CNIC—00457) Evaluation of complete neutron nu- 
clear data for natural nickel. Ma Gonggui (Sichuan Univ., 
Chengdu, SC (China). Inst. of Nuclear Science and Technology); 
Zou Yiming; Wang Shiming. China Nuclear information Centre, Bei- 
jing, BJ (China). Nov 1990. 17p. (SUINST—0004.). Order Number 
DE93602904. Source: OSTI; NTIS (US Sales Only); INIS. 

The present work has been done for CENDL-2 (Chinese 
Evaluation Nuclear Data Library, Second Version) in China and su- 
persedes the CENDL-1, MAT 1280 evaluated by Ma Gonggui 
(CNDC-8510). Complete neutron nuclear data for natural nickel 
were evaluated based on both experimental data measured up to 
1989 and theoretical calculated with program MUP2. The following 
neutron production data are given for Ni in the energy range of 1 x 
10—’5 eV to 20 MeV in ENDF/B-4 format (MAT = 2280). The cross 
sections included total, elastic, nonelastic, total inelastic, inelastic 
cross sections to 21 discrete levels, inelastic continuum, (n,2n), 
(n,n), (n,n a) + (n,an’), (n.n'p) + (n.pn'), (np), (n.d), (nt), 
(n,5He), (n,«) and capture cross sections. Extracted data for yu, € 
and -y are also included. Angular distributions and energy spectra 
of secondary neutron are also given. 
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35325 (CNIC—00514) Theoretical calculation and evaluation 
of complete neutron data for natural niobium. Ma Gonggui 
(Sichuan Univ., Chengdu, SC (China). Inst. of Nuclear Science and 
Technology); Zou Yiming; Wang Shiming. China Nuclear informa- 
tion Centre, Beijing, BU (China). Jul 1990. 16p. (SUINST—0005.). 
Order Number DE93602905. Source: OSTI; NTIS (US Sales Only); 
INIS. 

An evaluation of a complete neutron nuclear data for natural nio- 
bium has been finished on the data measured by experiments up 
to 1989 and theoretical calculations with program MUP2 and 
AUJP. The purpose of present work is to build CENDL-2 databank 
(Chinese Evaluation Nuclear Data Library, second version) which 
replaces the CENDL-1 (first version of CENDL). The neutron en- 
ergy for niobium is in the range of 10-5 eV to 20 MeV. Data of 
cross section include total, elastic, nonelastic, total elastic, inelastic 
cross section to 13 discrete levels, inelastic continuum, (n,2n), 
(n,3n), (n,n' a) + (n,an’), (n,n’ p) + (n.pn’), (n,n’ d) + (n,dn’ ), (n,p), 
(n,d), (n,t), (n,a) and capture cross sections. Data for MT 251,252 
and 253 as well as angular distributions and energy spectra of sec- 
ondary neutrons are also given. 


35326 (JAERI-M-92-054, . 58-74) Speedup of Monte 
Carlo code MCACE for shielding analysis by parallel com- 
puter. Takano, Makoto (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment); Masukawa, 
Fumihiro; Naito, Yoshitaka; Kawazoe, Akemi; Okuda, Motoi. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Mar 1992. (in 
Japanese). (CONF-9110401-: 7. topical meeting on nuclear code 
development, Tokai (Japan), 30-31 Oct 1991). In Proceedings of 
the 7th topical meeting on nuclear code development. 189p. Order 
Number DE92538701. Source: OSTI; NTIS; INIS. 

In order to study the applicability of a parallel computer to Monte 
Carlo method, a Monte Carlo radiation shielding analysis code, 
MCACE, is examined and modified to execute on an experimental 
highly parallel computer, AP-1000. Despite the simple modifications 
without changing the original program flow, the MCACE code has 
achieved a speedup of 52 times on the AP-1000 equipped with 64 
cell processors. The main causes of deteriorating the performance 
are non-parallelizable part of the codes which affects more with the 
increment of cell processors, and an idle time of cell processors 
which becomes significant when the number of particles is small. 
(author). 


35327 (KURRI-TR-360, pp. 41-49) Formation and annihlie- 
tion of TRU nuclides using nuclear reactors with various 
spectra. Takeda, Toshikazu (Osaka Univ., Suita (Japan). Dept. of 
Nuclear Engineering); Nagao, Tadashi. Kyoto Univ., Kumatori, Os- 
aka (Japan). Research Reactor Inst. Mar 1992. (In Japanese). 
(CONF-9109403-: Specialists’ meeting on science and engineering 
of fission; Specialists’ meeting on science and engineering of fis- 
sion, Kumatori (Japan); Kumatori (Japan), 25 Sep 1991; 7 jan 
1992; CONF-9201109-). In Proceedings of the specialists’ meeting 
on science and engineering of fission, 1991. 174p. Order Number 
DE92538707. Source: OSTI; NTIS; INIS. 

As the treatment for TRU annihilation, the treatment method us- 
ing a nuclear reactor and an accelerator is considered. As one of 
its research, there is the OMEGA project of Science and Technol- 
ogy Agency started in 1988, and the basic research on nuclide 
transformation for group separation and transmutation treatment in- 
cluding the upgrading of reprocessing process has been mostly 
carried out. In Power Reactor and Nuclear Fuel Development 
Corp., the TRU transmutation treatment by the photonuclear reac- 
tion using the bremsstrablung gamma ray from a large electron 
beam accelerator is considered. This time, the TRU annihilation 
treatment using nuclear reactors was investigated, and the annihi- 
lation of TRU nuclides in the reactors due to the difference in the 
cross sections and the spectra was studied. The research on the 
TRU annihilation using nuclear reactors in Japan and foreign coun- 
tries, the comparison of JENDL-2 and JENDL-3 in the computation 
of TRU annihilation burning and the spectrum dependence of the 
formation and annihilation of TRU nuclides are reported. (K.I.). 


35328 (ORNL/RSIC-54) Deterministic methods in radiation 
transport: A compilation of papers presented February 4-5, 
1992. Rice, A.F.; Roussin, R.W. (eds.). Oak Ridge National Lab., 





TN (United States). Radiation Shielding Information Center. Jun 
1992. 171p. Sponsored by Department of Defense, Washington 
DC (United States). DOE Contract AC05-840R21400. (CONF- 
920277—: Deterministic methods seminar and TORT workshop, 
Oak Ridge, TN (United States), 4-6 Feb 1992). Order Number 
DE92019067. Source: OSTI; NTIS; INIS; GPO Dep. 

The Seminar on Deterministic Methods in Radiation Transport 
was held February 4-5, 1992, in Oak Ridge, Tennessee. Eleven 
presentations were made and the full papers are published in this 
report, along with three that were submitted but not given orally. 
These papers represent a good overview of the state of the art in 
the deterministic solution of radiation transport problems for a vari- 
ety of applications of current interest to the Radiation Shielding 
Information Center user community. 


6642 Spectra of Atoms and Molecules and Their In- 
teractions With Photons 


35329 (UCRL-JC—110494) Study of heliumlike neon using 
an electron beam ion trap. Wargelin, B.J. (California Univ., 
Berkeley, CA (United States)); Kahn, S.M.; Beiersdorfer, P. 
Lawrence Livermore National Lab., CA (United States). [1992]. 6p. 
Sponsored by National Aeronautics and Space Administration, 
Washington, DC (United States); California Univ., Berkeley, CA 
(United States). DOE Contract W-7405-ENG-48. Grant NAGW- 
2688. (CONF-9202103—: 10. international colloquium on ultra violet 
and x-ray spectroscopy of astrophysical and laboratory plasmas, 
Berkeley, CA (United States), 3-5 Feb 1992). Order Number 
DE92019544. Source: OSTI; NTIS; INIS; GPO Dep. 

The 2-to-1 spectra of several astrophysically abundant He-like 
ions are being studied using the Electron Beam lon Trap (EBIT) at 
Lawrence Livermore National Laboratory. Spectra are recorded for 
a broad range of plasma parameters, including electron density, 
energy, and ionization balance. We describe the experimental 
equipment and procedure and present some typical data. 


6643 Collision Phenomena 
Refer also to citation(s) 33671, 34078, 34321 


35330 (CNIC-00412, pp. 54-55) Calculation of electron- 
impact lonization cross sections for atoms and lions with high 
Z by lotz formula. Yang Qing (Chinese Nuclear Data Center, Bei- 
jing, BU (China)); Yao Jinzhang. Chinese Nuclear Data Center, 
Beijing, BJ (China); China Nuclear Information Centre, Beijing, BU 
(China). May 1990. (CNDC—0004.). In Communication of nuclear 
data progress: No.3(1990). 65p. Order Number DE93602690. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The experimental and theoretical study of electron-impact 
ionization processes in atomic system and collision dynamics is im- 
portant. It is used in the research on fusion and laser plasmas. 
There exist semi-empirical formulae developed lotz for estimating 
the direct ionization cross section. The constants of formulae are 
determined in terms of experimental data and the constants are 
given for certain ions from Hydrogen to zinc by lotz. The ionization 
cross sections for atoms and ions with Z more than 30 are being 
studied with improved lotz formula. 


35331 (CONF-9206275—1) Atomic collision ics: A 
summary and some . Datz, S. Oak Ridge National 
Lab., TN (United States). [1992]. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From Nobel symposium on heavy ion spectroscopy and QED ef- 
fects in atomic systems; Saltsjoebaden (Sweden); 29 Jun - 3 jul 
1992. Order Number DE92040638. Source: OSTI; NTIS; INIS; 
GPO Dep. 

It seems that it is my task to represent the “Collision Physics 
Community” at this symposium. First, we consider the part of 
atomic collision physics covered at this conference, i.e., multiple 
electron transfer to highly charged ions, and second we consider 
some applications of atomic collision experiments to tests of QED. 


35332 (JAERI-M-—92-039, pp. 189-202) Dynamical simulation 
of heavy lon collisions; VUU and QMD method. Niita, Koji 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
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Research Establishment). Japan Atomic Energy Research Inst., 
Tokyo (Japan). Mar 1992. (CONF-9110373-: Specialists’ meeting 
on high energy nuclear data, Tokai (Japan), 3-4 Oct 1991; 
INDC(JPN)-158/L). In Proceedings of the specialists’ meeting on 
high energy nuclear data. 232p. Order Number DE92012299. 
Source: OSTI; NTIS; INIS. 

We review two simulation methods based on the Viasov-Uehling- 
Uhlenbeck (VUU) equation and Quantum Molecular Dynamics 
(QMD), which are the most widely accepted theoretical framework 
for the description of intermediate-energy heavy-ion reactions. We 
show some results of the calculations and compare them with the 
experimental data. (author). 


6644 Experimentally Derived Information On 
Atomic and Molecular Properties 


35333 (KEK-PROC-92-3) KDP 903: Proceedings of the 
KENS workshop on matters. Ikeda, S. (ed.) 
(National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan)). 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Apr 1992. 86p. (in Japanese). (CONF-9201117—: KENS workshop 
on hydrogen-bonded matters, Tsukuba (Japan), 21-22 Jan 1992). 
Order Number DE93715539. Source: OSTI; NTIS; INIS. 

The behavior of hydrogen has brought about large influence to 


the livelihood and life activities of mankind. Of the behavior of hy- 


around hydrogen. (K.!.). 


6645 Special Atoms and Molecules 
Refer also to citation(s) 35139, 35158 


35334 (LA-UR-—92-3045) Theory of muonic molecule forma- 
tion: Survey of progress and open questions. Leon, M. Los 
Alamos National Lab., NM (United States). [1992]. 20p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9206276—1: Muon ‘92 workshop, Uppsala 
(Sweden), 28 Jun - 3 jul 1992). Order Number DE92019749. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper discuss the three-body molecular formation and the 
classical trajectory model of muonic molecules. (LSP). 


6650 Physics of Condensed Matter 
Refer also to citation(s) 34013 


35335 (DOE/ER/45089-T1) Condensed matter research 
using the UCSB FEL: Final technical report, May 1, 1984- 
January 31, 1992. California Univ., Santa Barbara, CA (United 
States). [1992]. 13p. Sponsored by USDOE, Washington, DC 
(United States); Department of Defense, Washington, DC (United 
States). DOE Contract FGO03-84ER45089. Order Number 
DE92040560. Source: OSTI; NTIS; GPO Dep. 

The University of California, Santa Barbara (UCSB) Free Elec- 
tron Laser (FEL) project was initiated in 1981 to test the idea of 
using an electrostatic accelerator in a recirculating beam mode to 
produce high-power, continuously tunable, coherent far infrared 
radiation. The development and application of this device to con- 
densed matter research are briefly recounted. Emphasis was on 
semiconductor research and two-photon experiments. (RWR) 
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35336 (DOE/ER/45132-7) Dynamics and pattern selection 
at the crystal-meit interface: ress , March 1, 1992— 
February 29, 1993. Cummins, H.Z. City Coll, New York, NY 
(United States). Dept. of Physics. [1992]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
84ER45132. Order Number DE92040210. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report discusses the following topics: morphological instabil- 
ity and pattern selection; sidebranching; planar-to-cellular transition; 
and dynamic light scattering at the crystal-melt interface. (LSP). 


35337 (DOE/ER/60415-5) Vacuum ultraviolet electronic 
properties of liquids: Final performance report, 1 February 
1988-31 July 1989. Painter, L.R. Tennessee Univ., Knoxville, TN 
(United States). Dept. of Physics and Astronomy. [1 989]. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG05-86ER60415. Order Number DE92040279. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The principal aim of this program has been to study the elec- 
tronic structure of insulating liquids of biological interest over a 
broad energy range from 0 to 30 eV. The studies basically consist 
of measuring the reflectance, transmittance, photoemission and 
photoionization of dielectric liquids in the vacuum ultraviolet spec- 
tral region as a function of angle of incidence and energy. these in 
turn may be interpreted in terms of the electronic structure of each 
liquid as it is excited by the passage of a charged particle. Optical 
data provides indirect evidence that collective effects occur in liq- 
uids. Direct observation of their existence is substantiated in 
studies of the energy distribution of electrons specularly scattered 
from the liquid surface. 


35338 (UCID-21054-Rev.1) A brief review on cavitation 
bubbie collapse near a ridge boundary: Revision 1. Steinberg, 
D.J. Lawrence Livermore National Lab., CA (United States). 
Sep 1992. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93001826. Source: OSTI; NTIS; GPO Dep. 

This review includes a comprehensive bibliography with 96 cita- 
tions of work published since 1960. The main thrust of the paper is 
to trace our understanding of how these collapsing bubbles dam- 
age the nearby surface. 


6651 Nuclear Techniques In Condensed Matter 
Physics 


Refer also to citation(s) 34000, 34042 


35339 (KEK-PROC-92-1, pp. 103-109) Design of oxide su- 
perconductors and synthesis of new substances. Mochiku, 
Takashi (Tsukuba Univ., Ibaraki (Japan). Inst of Materials Science). 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Apr 1992. (In Japanese). (CONF-9103250—-: Japan-USA joint 
meeting on diffraction, Tsukuba (Japan), 5 Mar 1991). In Current 
Status and future prospects of diffraction. 134p. Order Number 
DE92538704. Source: OSTI; NTIS; INIS. 

So far many stratiform copper oxide superconductors have been 
discovered, and the discussion on the structural commonness has 
become possible. In this research, the structures of these super- 
conductors were classified, and understood in the unified way, 
then, the design of new substances was attempted, and their crys- 
talline structures were determined. For the analysis of crystalline 
structures, powder X-ray diffraction data were used, and the preci- 
sion was heightened by the Rietveld method. When a series of 
superconductors were arranged from the structural viewpoint, the 
commonness was found such as the base of perovskite type struc- 
ture having CuOz plane, the stratiform structure of the perovskite 
type structure and the oxide layer without CuO, plane, and the rel- 
ative easiness of introducing element substitution, oxygen lack and 
excess oxygen. In this study, the design of the hybrid structures of 
known substances was attempted. The strategy of synthesis and 
its development are described. As the results, four substances with 
superconductivity preparation were discovered. (K.I.). 


35340 (KEK-PROC—92-1, pp. 110-129) Hole distribution In 
superconducting materials using Madelung energy calculation. 
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Ishigaki, T. (Tsukuba Univ., Ibaraki (Japan). Inst of Materials Sci- 
ence). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Apr 1992. (CONF-9103250-: Japan-USA joint meeting on 
diffraction, Tsukuba (Japan), 5 Mar 1991). In Current status and fu- 
ture prospects of diffraction. 134p. Order Number DE92538704. 
Source: OSTI; NTIS; INIS. 

It is well known that the critical temperature of YBa2Cu,0, 
(YBCO) is raised remarkably under pressure. The solid solution 
system shows the lattice contraction according to Sr doping, which 
means that chemical pressure is applied to the YBCO. However, 
this system has the almost constant critical temperature of - 75K 
independent of the proportion of Sr. In this study, the crystal struc- 
ture of Y[Bao.7Sto.3]2Cu,Og was refined by the Rietveld analysis 
of TOF neutron powder diffraction data. The structure is basically 
the same as the YBCO. The lattice constants shrink isotropically 
by Sr doping. The change of bond length suggested that the holes 
on CuOz plane increased by Sr doping. The Madelung energy to 
distribute holes in two copper sites was calculated, and the hole 
concentration on the CuO. sheet did not change by Sr doping. 
Neutron powder diffraction was used for investigating its structure 
at different temperature. The Madelung energy from the refined 
structure parameters was calculated. At low temperature, the num- 
ber of holes per Cu in the CuOz plane is close to 0.2. (K.I.). 


35341 (KURRI-TR-359, pp. 231-249) A summary of neutron 
radiography and neutron radioscopy applications at the Unl- 
versity of Michigan Phoenix Memorial Laboratory. Lindsay, J.T. 
(Michigan Univ., Ann Arbor, MI (United States)). Kyoto Univ., Ku- 
matori, Osaka (Japan). Research Reactor Inst. Mar 1992. 
(CONF-9111243—: Specialists’ meeting on neutron radiography 
techniques and applications, Kumatori (Japan), 27-28 Nov 1991). 
In Proceedings of the specialists’ meeting on neutron radiography 
techniques and applications. 262p. Order Number DE92538703. 
Source: OSTI; NTIS; INIS. 

Neutron radiography and neutron radioscopy are rapidly becom- 
ing the valuable tools for nondestructive testing and basic 
research. The Phoenix Memorial Laboratory has developed a neu- 
tron facility capable of both film neutron radiography and real time 
neutron radioscopy, and has used this facility to study several phe- 
nomena of interest to the researchers in many areas. Neutrons can 
be used for imaging the phenomena that X-ray cannot image, such 
as the presence, absence or movement of hydrogenous materials 
inside metals such as aluminum or steel. There are three basic 
methods for obtaining images using neutrons: high resolution film 
neutron radiography, real-time neutron radioscopy and transfer film 
neutron radiography. The neutron radiography facility at Phoenix 
Memorial Laboratory, the neutron radioscopic imaging systems, the 
neutron radiographic detectors, lubrication studies, spray imaging, 
flow in porous media, three-dimensional computer-reconstructed 
neutron tomography, fluid flow studies and structure and foreign 
material applications are reported. (K.I.). 


6653 Interactions Between Beams and Condensed 
Matter 


Refer also to citation(s) 33264, 33999, 34010, 35472, 35495 


35342 (CONF-9208146-1) The binary collision approxima- 
tion: Background and introduction. Robinson, M.T. Oak Ridge 
National Lab., TN (United States). Aug 1992. 35p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From Conference on computer simulations of 
radiation effects in solids; Berlin (Germany); 23-28 Aug 1992. Or- 
der Number DE92040887. Source: OSTI; NTIS; INIS; GPO Dep. 
The binary collision approximation (BCA) has long been used in 
computer simulations of the interactions of energetic atoms with 
solid targets, as well as being the basis of most analytical theory in 
this area. While mainly a high-energy approximation, the BCA 
retains qualitative significance at low energies and, with proper for- 
mulation, gives useful quantitative information as well. Moreover, 
computer simulations based on the BCA can achieve good 
statistics in many situations where those based on full classical dy- 
namical models require the most advanced computer hardware or 
are even impracticable. The foundations of the BCA in classical 





scattering are reviewed, including methods of evaluating the scat- 
tering integrals, interaction potentials, and electron excitation 
effects. The explicit evaluation of time at significant points on parti- 
cle trajectories is discussed, as are scheduling algorithms for 
ordering the collisions in a developing cascade. An approximate 
treatment of nearly simultaneous collisions is outlined and the 
searching algorithms used in MARLOWE are presented. 


35343 (CONF-9208147—1) Computer simulation of sputter- 
ing: A review. Robinson, M.T. (Oak Ridge National Lab., TN 
(United States)); Hou, M. Oak Ridge National Lab., TN (United 
States). Aug 1992. 72p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Sympo- 
sium on sputtering; Copenhagen (Denmark); 30 Aug - 4 sep 1992. 
Order Number DE92040888. Source: OSTI; NTIS; INIS; GPO Dep. 

In 1986, H. H. Andersen reviewed attempts to understand sput- 
tering by computer simulation and identified several areas where 
further research was needed: potential energy functions for molec- 
ular dynamics (MD) modelling; the role of inelastic effects on 
sputtering, especially near the target surface; the modelling of sur- 
face binding in models based on the binary collision approximation 
(BCA); aspects of cluster emission in MD models; and angular dis- 
tributions of sputtered particles. To these may be added kinetic 
energy distributions of sputtered particles and the relationships 
between MD and BCA models, as well as the development of in- 
termediate models. Many of these topics are discussed. Recent 
advances in BCA modelling include the explicit evaluation of the 
time in strict BCA codes and the development of intermediate 
codes able to simulate certain many-particle problems realistically. 
Developments in MD modelling include the wide-spread use of 
many-body potentials in sputtering calculations, inclusion of realis- 
tic electron excitation and electron-phonon interactions, and several 
studies of cluster ion impacts on solid surfaces. 


35344 (CONF-920948-1) Analysis of low energy electron 
emission arising during slow multicharged ion-surtace interac- 
tions. Zeijlimans van Emmichoven, P.A. (Oak Ridge National Lab., 
TN (United States)); Hughes, |.G.; Havener, C.C.; Zehner, D.M.; 
Meyer, F.W. Oak Ridge National Lab., TN (United States). [1992]. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From 6. international conference on 
physics of highly charged ions; Manhattan, KS (United States); 28 
Sep - 2 oct 1992. Order Number DE93000970. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We have undertaken a search for low energy electrons expected 
to arise in low energy multicharged ion-surface interactions when 
electrons captured into Rydberg levels of the projectile are pro- 
moted to the continuum as the projectile impacts the surface. 
Measurements are presented for 30-100 keV N@+ — N®* ions inci- 
dent at 20° with the surface on Cu(001) and Au(Oll) single crystals, 
for a series of observation angles. 


35345 (CONF-920948-2) Incident ion charge state depen- 
dence of electron emission during slow multicharged 
lon-surface Interactions. Hughes, |.G. (Oak Ridge National Lab., 
TN (United States)); Zeijimans van Emmichoven, P.A.; Havener, 
C.C.; Overbury, S.H.; Robinson, M.T.; Zehner, D.M.; Meyer, F.W. 
Oak Ridge National Lab., TN (United States). [1992]. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 6. international conference on physics of 
highly charged ions; Manhattan, KS (United States); 28 Sep - 2 oct 
1992. Order Number DE93001202. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Characteristic variations in the total electron yield + as a function 
of crystal azimuthal orientation are reported for slow N2*, N* and N 
** ions incident on a Au(011) single crystal, together with measure- 
ments of -+y as a function of incident ion velocity. Kinetic electron 
emission is shown to arise predominantly in close collisions be- 
tween incident ions and target atoms, and potential electron 
emission is found to be essentially constant within our present ve- 
locity range. The incident ion charge state is shown to play no role 
in kinetic electron emission. Extremely fast neutralization times of 
the order of 10-"5 secs are needed to explain the observations. 
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35346 (NIFS-PROC-6, pp. 53-56) Theoretical studies of 
nonlinear sheath dynamics. Lee, Jae-Koo (Pohang Inst. of Sci- 
ence and Technology, Kyungnam (Korea, Republic of)); Hahn, 
Sang-June. National Inst. for Fusion Science, Nagoya (Japan). Apr 
1991. (CONF-9011255-: 2. international Toki conference on 
plasma physics and controlled nuclear fusion, Toki (Japan), 27-30 
Nov 1990). In Proceedings of the second intemational Toki confer- 
ence on plasma physics and controlled nuclear fusion: Nonlinear 
phenomena in fusion plasmas: theory and computer simulation. 
243p. Order Number DE92731713. Source: OSTI; NTIS; INIS. 

Kinetic particle simulation of the system consisting of plasma, 
sheath, material, and an extemal driving circuit is carried out. The 
nonlinear sheath dynamics on the plasma ion implantation is stud- 
ied in a series simple of simulations. Other similar applications 
include the de and rf glow discharges for electronic material pro- 
cessing such as etching or doping. The unsteady acceleration and 
the polarity-dependent behaviors in the pulsed plasma accelerator 
are also studied in view of transient sheath dynamics. (author). 


6654 Quantum Physics Aspects of Condensed 
Matter 


665410 Superconductivity 


Refer also to citation(s) 33821, 33822, 34003, 34007, 34014, 
34019, 34023, 34025, 34033, 34034, 34340, 34385, 35340 
35347 (BNL-47823) Low-energy physics of  high- 
temperature superconductors. Emery, V.J. (Brookhaven National 
Lab., Upton, NY (United States). Physics Dept.); Kivelson, S.A. 
Brookhaven National Lab., Upton, NY (United States). [1992]. oe 
Sponsored by USDOE, Washington, DC (United States). 
Contract AC02-76CH00016. (CONF-91031 12-8: Par igs “ 
fermiology of high T. superconductors, Argonne, IL (United States), 
25-27 Mar 1991). Order Number DE92040672. Source: OSTI; 
NTIS; INIS; GPO Dep. 

It is argued that the low-energy properties of high temperature 
superconductors are dominated by the interaction between the mo- 
bile holes and a particular class of collective modes, corresponding 
to local large-amplitude low-energy fluctuations in the hole density. 
The latter are a consequence of the competition between the ef- 
fects of long-range Coulomb interactions and the tendency of a low 
concentration of holes in an antiferromagnet to phase separate. 
The low-energy behavior of the system is governed by the same 
fixed point as the two-channel Kondo problem, which accounts for 
the “universality” of the properties of the cuprate superconductors. 
Predictions of the optical properties and the spin dynamics are 
compared with experiment. The pairing resonance of the two 
Kondo problem gives a mechanism of high temperature supercon- 
ductivity with an unconventional symmetry of the order parameter. 


= (CEA-N-2688) Contributions to the study of super- 
multifilamentary composites and cables. Turck, B. 
CEA Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez-Durance 
(France). Direction des Sciences de la Matiere. Mar 1992. 265p. 
(In French). Order Number DE93701316. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report is a collection of published papers in French and in 
English on superconducting composites and cables. All domains 
concerning the behaviour of superconductors in coils for field gen- 
eration have been covered: critical current, current distribution, 
instabilities, losses in varying field. This document provides with 
expressions and criteria for conductor design, with conditions for 
achieving given performances and with criteria for design and opti- 
mization of structures of multifilamentary ites and cables. 
These publications have played a determining role in the under- 
standing of the behaviour of superconductors and in their use in 
high performing magnets. 


35349 (EUR-14160, pp. 13-15) Low temperature magnetize- 
tion relaxation in YBCO epitaxial thin flims and single crystals: 
dissipation even at zero Kelvin. Griessen, R. (Amsterdam Univ. 
(Netherlands)); Lensink, J.G.; Goedkoop, J.B.; Dam, B.; Fruchter, 
L.; Campbell, |.A.; Malozemoff, A.P. Commission of the European 
Communities, Luxembourg (Luxembourg). 1992. (CONF-9101147-: 
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Workshop on Superconductivity, Bangalore (India), 29 Jan - 2 feb 
1991). In Superconductivity (New insights and current trends in 
high T- superconductors). 106p. Order Number DE93701055. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Experimental studies of magnetization relaxation of epitaxial thin 
films and single crystals of YBa2Cu,07 at ultralow temperature in- 
dicate that a large relaxation occurs even at 1.6 K for films and 0.1 
K for single crystals. 2 figs. 


35350 (EUR-14160, pp. 16-17) Doping charge carriers in 
high T. Gopalakrishnan, J. (Indian Inst. of Science, 
Bangalore (india). Solid State and Structural Chemistry Unit). Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1992. (CONF-9101147—: Workshop on Superconductivity, Banga- 
lore (India), 29 Jan - 2 feb 1991). In Superconductivity (New 

insights and current trends in high T, superconductors). 106p. Or- 
der Number DE93701055. Source: OSTI; NTIS (US Sales Only); 
INIS. 

While the mechanism of doping charge carriers in cuprate super- 
conductors is reasonably well understood in LazCuO, and in 
YBagCugQO¢,,, the doping mechanism of holes is not clear in bis- 
muth and thallium cuprates. New compounds (BiPb cuprates), and 
a new chemical titration method of holes in Ti cuprates allow the 
comprehension of the hole doping. 6 refs. 


35351 (EUR—14160, pp. 18-20) Statistical mechanics of flux 
lines in high-temperature superconductors. Dasgupta, C. (indian 
Inst. of Science, Bangalore (india). Dept. of Physics). Commission 
of the European Communities, Luxembourg (Luxembourg). 1992. 
(CONF-9101147—: Workshop on Superconductivity, Bangalore (in- 
dia), 29 Jan - 2 feb 1991). In Superconductivity (New insights and 
current trends in high T- superconductors). 106p. Order Number 


DE93701055. Source: OSTI; NTIS (US Sales Only); INIS. 

The shortness of the low temperature coherence lengths of high 
Te materials leads to new mechanisms of pinning of flux lines. Lat- 
tice periodic modulations of the order parameters itself acts to pin 
vortex lines in regions of the unit cell were the order parameter is 
small. A presentation of flux creep and flux noise at low tempera- 


ture and magnetic fields in terms of motion of simple metastable 
defects on flux lines is made, with a calculation of flux lattice melt- 
ing. 12 refs. 


35352 (EUR-14160, pp. 33-35) Electronic structure studies 
of high T; cuprates by photoelectron spectroscopy. Sarma, 
D.D. (indian Inst. of Science, Bangalore (india). Solid State and 
Structural Chemistry Unit). Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1992. (CONF-9101147-: 
Workshop on Superconductivity, Bangalore (India), 29 Jan - 2 feb 
1991). In Superconductivity (New insights and current trends in 
high T; superconductors). 106p. Order Number DE93701055. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The Coulomb correlation strength, the hybridization strength be- 
tween Cu 3d,2_,2 and O 2p, orbitals and the bare charge 
transfer gap A between the Cu 3d and O 2p may be extracted from 
electron spectroscopic measurements. 40 refs. 


35353 (EUR-14160, pp. 42-46) The prospects of high-T. 
SQUIDs. Gupta, A.K. (National Physical Lab., New Delhi (India)). 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1992. (CONF-9101147-: Workshop on Superconductivity, 
Bangalore (India), 29 Jan - 2 feb 1991). In Superconductivity (New 
insights and current trends in high T- superconductors). 106p. Or- 
der Number DE93701055. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Superconducting Quantum interference Devices (SQUIDs) are 
divided in two families: de SQUID with two Josephson junctions 
and rf SQUID only with one. A comparison (structures and proper- 


ties) of Josephson junctions and of the two types of SQUIDs is 
done. 26 refs., 1 fig. 


35354 (EUR-14160, pp. 101-104) Microwave and RF. re- 
sponse of the high T, superconductors. Bhat, S.V. (indian Inst. 
of Science, Bangalore (india). Dept. of Physics). Commission of 
the European Communities, Luxembourg (Luxembourg). 1992. 
(CONF-9101147—: Workshop on Superconductivity, Bangalore (In- 
dia), 29 Jan - 2 feb 1991). In Superconductivity (New insights and 
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current trends in high T- superconductors). 106p. Order Number 
DE93701055. Source: OSTI; NTIS (US Sales Only); INIS. 

After a brief review of some of the major characteristics (intense 
low-field absorption sensitively dependent on temperature, mag- 
netic field, nature and history of the sample and amplitude of the 
modulation field used) of the EPR (Electron Paramagnetic Reso- 
nance) investigations of high T. superconductors, a detailed 
presentation of the Phase reversal phenomenon is made. 21 refs. 


35355 (IS-M-718) AC loss and dynamic resistance of a 
high-T, strand carrying a direct current in a transverse ac mag- 
netic field. Collings, E.W. (Battelle, Columbus, OH (United 
States)); Marken, K.R.; Sumption, M.D.; Clem, J.R.; Boggs, S.A.; 
Parish, M.V. Ames Lab., IA (United States). [1991]. 16p. Spon- 
sored by Department of Defense, Washington, DC (United States); 
Electric Power Research Inst., Palo Alto, CA (United States). DOE 
Contract W-7405-ENG-82. Contract RP7911-10. (CONF-910635— 
21: Cryogenic engineering conference and international cryogenic 
materials conference, Huntsville, AL (United States), 11-14 Jun 
1991). Order Number DE92040581. Source: OSTI; NTIS; GPO 
Dep. 

A superconducting wire (diameter, d) exposed to an AC longitu- 
dinal or transverse. magnetic field (amplitude, Hm) experiences a 
hysteretic power loss, W,,. If a DC transport current (density, J) is 
next applied, extra dissipation is encountered as the current inter- 
acts with the moving mixed-state vortices. But if J and H,, are 
sufficiently small, and J. and d sufficiently large it is possible for 
loss-free current to flow down the central core of the wire out of 
range of the oscillating field. In other words, Hm should be less 
than some “penetration value”, H*(J) = H*(I-j), where H* is the usual 
penetration field and j = WJc. The current-related dissipation, Wayn, 
can be interpreted as taking place within a dynamic resistivity, payn- 
Below H*(J) the only dissipation is W,,; above it the dissipation is 
Wi = Wr + Wayn- In the latter regime, as J increases Wh decreases 
and Wayn, increases. The result is a net increase in W; during 
which, as J approaches J., W,, tends to zero and Wy, undergoes 
a smooth transition to the flux-flow (and eventually, normal) state. 
Some of these predictions have been confirmed in a series of stud- 
ies of dynamic resistivity in two samples of high-T. YBCO strand — 
a low-J, braid and a high-J, monofilament — passing DC transport 
currents in transverse AC fields with Hms of up to about 800 
gauss. Also described are the results of hysteresis loss measure- 
ments, taken at J = 0 using vibrating-sample magnetometry. 


35356 (IS-M-719) Radio-frequency surface impedance of 
type-ll superconductors: Dependence upon the magnitude and 
angle of an applied static magnetic field. Clem, J.R.; Coffey, 
M.W. Ames Lab., IA (United States). [1991]. 2p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-82. (CONF-910736-27: 3. international conference on 
materials and mechanisms of superconductivity high temperature 
superconductors (M2S-HTSC-3): The science of HTSC, Kanazawa 
(Japan), 22-26 Jul 1991). Order Number DE92040583. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The application of a static magnetic field introduces vortices into 
a type-lIl superconductor. The dynamic response of these vortices 
strongly affects the surface impedance (surface resistance and sur- 
face reactance) of the superconductor. Using a self-consistent 
approach for including the influence of the vortices upon the 
complex-valued radio-frequency penetration depth, we calculate in 
this paper how the surface impedance depends upon the static 
magnetic field’s magnitude and angle relative to the surface and to 
the rf magnetic field. The surface resistance is maximized when 
the induced rf currents are perpendicular to the static field. 


35357 (LA-UR-92-2713) Normal state resistivity and the 
phase diagram of U,_,Th,Be,3. Knetsch, E.A. (Rijksuniversiteit 
Leiden (Netherlands). Kamerlingh Onnes Lab.); Nieuwenhuys, G.J.; 
Mydosh, J.A.; Heffner, R.H.; Smith, J.L. Los Alamos National Lab., 
NM (United States). [1992]. 13p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9209202-—1: International conference on strongly correlated 
electron systems, Sendai (Japan), 7-11 Sep 1992). Order Number 
DE92040236. Source: OSTI; NTIS; GPO Dep 

Resistivity measurements as a function of temperature (0.4 to 
300K) and field (O to 7 T)for the heavy-fermion superconductor 





U,_,Th,Bejg with 0.00 < x < 0.06 were analyzed using a sample 
with x = 0.06 as a reference compound. We show that the low T 
resistivity maximum, which moves to higher temperatures upon 
applying a field, shifts below T., at the kink in the T._. phase dia- 
gram and is not observed for higher thorium concentrations, not 
even in a field of 7T. These observations shed new light on the 
nonmonotonic dependence of T,, on thorium concentration and the 
occurrence of a second transition. 


35358 (LA-UR-92-2872) Imperfect nesting and scattering 
effect in spin density waves. Huang, Xiaozhou (Los Alamos 
National Lab., NM (United States)); Maki, Kazumi. Los Alamos Na- 
tional Lab., NM (United States). [1992]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Grant DMR89-15285. (CONF-9208132—1: 1992 international con- 
ference on science and technology of synthetic metals (ICSM), 
Goeteborg (Sweden), Aug 1992). Order Number DE92040356. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We study the impurity scattering in spin and charge density wave 
(SDW/CDW) with imperfect nesting. The impurity scattering 
suppresses both the SDW (or CDW) order parameter and the tran- 
sition temperature like the pair-breaking effect in superconductor. 
Here we analyze the order parameter and the density of states of 
SDW (or CDW). 
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35359 (LRP-456/92) Papers contributed to the 19. EPS 
conference on contolled fusion and plasma physics. Ecole 
Polytechnique Federale, Lausanne (Switzerland). Centre de 
Recherche en Physique des Plasma (CRPP). May 1992. vp. 
(CONF-920610-: 14. international conference on plasma and 19th 
EPS conference on controlled fusion and plasma physics, Inns- 
bruck (Austria), 29 Jun - 3 jul 1992). Order Number DE93000810. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Separate abstracts were prepared for the individual papers in 
this report. 
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35360 (CONF-920728—1) Review of stellarator research: In 
search of the Magic Magnetic Bottle. Dominguez, N. Oak Ridge 
National Lab., TN (United States). [1992]. 113p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From 5. Latin American workshop on plasma physics; 
Mexico City (Mexico); 20-31 Jul 1992. Order Number DE92019045. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We summarize the current work on stellarators being carried out 
in fusion research laboratories around the world. The theoretical 
aspects of the stellarator research are emphasized. 


35361 (CONF-920913-8) Achieving high Qpp operation in 
high poloidal beta discharges in TFTR. Mauel, M.E. (Columbia 
Univ., New York, NY (United States). Plasma Physics Lab.); 
Navratil, G.A.; Sabbagh, S.A.; Bell, M.G.; Bell, R.; Budny, R.V.; 
Bush, C.E.; Cavallo, A; Chance, M.S.; Efthimion, P.c.; Fredrick- 
son, E.D.; Hawryluk, RJ; Janos, A.C.; ‘JassbColumbia Univ, New 
York, NY (United States). [1992]. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-89ER53297 
;AC02-76CH03073 ;FG02-90ER54084. From 14. international con- 
ference on plasma physics and controlled nuclear fusion research; 
Wuerzburg (Germany); 30 Sep - 7 oct 1992. Order Number 
DE92019494. Source: OSTI; NTIS; INIS; GPO Dep. 

Tokamak operation at high poloidal beta (6, ~ 1, a/R) offers 
several important advantages to future fusion reactors: low plasma 
current, high bootstrap current fraction, and the possibility of im- 
proved confinement due to equilibrium modification. However, 
since the plasma current is low at high «Sp, the achievement of 
high fusion reactivity se requires operation at a high Troyon- 
normalized beta, By = <B> aBy/lp, and a high L-mode 
normalized confinement, Hs = rE/rE,ITER,. The TFTR high poloidal 
beta experiments have explored this advanced operating regime in 


70 PLASMA PHYSICS AND FUSION 
7003 Plasma Physics and Fusion Research 


reactor-like conditions, and we have demonstrated techniques that 
can be used to achieve high Qpp at high ¢Gp. In this paper, we 
present new results showing that Qpp as high as 1.3 x 10-5, can 
be achieved at <6, ~ 0.85 using transient current profile modifica- 
tion techniques, which nevertheless, maintain high Qpp for an 
alpha slowingdown time. Future DT experiments in TFTR will be 
able to study collective alpha-particle physics in discharges having 
high ep, high By, and evolving current profiles. This paper also il- 
lustrates the need for steady-state current profile control to sustain 
high Qpp at high «6, by presenting recent observations of long- 
pulse, high 6, discharges in which the current density is allowed to 
relax naturally to a broad, bootstrap-dominated profile. 


35362 (CONF-920930—1) A power compensation system 
for phased operation of the JET A, antenna arrays. Goulding, 
R.H. (Oak Ridge National Lab., TN (United States)); Hoffman, D.J.; 
Ryan, P.M.; Bhatnagar, V.; Bosia, G.; Wade, T.J. Oak Ridge Na- 
tional Lab., TN (United States). [1992]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From 17. symposium on fusion technology; Rome (Italy); 14-18 
Sep 1992. Order Number DE92041020. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A large power transfer can occur between the coupled elements 

of the four-strap JET A, antennas during operation with the 
elements phases at other than 0 or yu. This transfer reduces the ef- 
fective input resistance R. of the element most lagging in phase 
and can even drive it negative, making matching to the transmitter 
impedance difficult or impossible. Large inequalities in the input 
powers to the four straps are also required if nearly equal current 
amplitudes on the radiating sections are to be obtained. A system 
for power compensation has been devised to counter this effect, 
which circulates power in the direction opposite to that occurring at 
the antennas. It is designed to work with the present rf control sys- 
tem, which provides automatic matching and continuous control of 
phase and amplitude of the antenna element currents. Cascades 
coupled transmission line models of the A, antenna array and feed 
circuits have been developed, including the power compensation 
system. The design of this system is discussed, together with pre- 
dicted performance based on modeling results. 
35363 (DOE/ER/53176-8) Theoretical plasma physics: 
Progress report, November 1, 1991—October 31, 1992. Boozer, 
A.H.; Vahala, G.M. College of William and Mary, Williamsburg, VA 
(United States). May 1992. 24p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG05-84ER53176. Order 
Number DE92040854. Source: OSTI; NTIS; INIS; GPO Dep. 

Work during the past year in the areas of classical and anoma- 
lous transport, three-dimensional equilibria, divertor physics, and 
diagnostic techniques using waves is reported. Although much 
work has been done on classical transport, the validity of the 
guiding-center drift equations, which are the basis of much of the 
theory, has received little attention. The limitations of the drift 
approximation are being studied. Work on three-dimensional equi- 
libria, which shows that quasi-helical symmetry is broken in third 
order in the inverse aspect ratio, on the modification of the current 
profile due to tearing modes has been completed. This work is 
relevant to the maintenance of a steady-state tokamak by the boot- 
strap current. Divertor physics is a primary area that required 
development for ITER. One of the few methods by which the 
physics of the divertor can be modified or controlled is magnetic 
perturbations. The effect of magnetic perturbations on the divertor 
scrapeoff layer in collaboration with Hampton University. The 
evolution of magnetic field embedded in a moving plasma is a dy- 
namics problem of potential importance. Renormalization 
techniques gave important insights first in the theory of phase tran- 
sitions. The applications of these techniques has extended to many 
areas of physics, including turbulence in fluids and plasmas. 
Essentially no diagnostics for magnetic fluctuations inside a fusion- 
grade plasma exist. A collaborative program with Old Dominion 
University and the Princeton Plasma Physics Laboratory to develop 
such a diagnostic based on the conversion of electromagnetic 
waves from the ordinary to the extraordinary mode is underway. 


35364 (DOE/ER/53240-T2) Theoretical and numerical stud- 
les In magnetic fusion: Annual progress report. Yale Univ., 
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New Haven, CT (United States). [1992]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-86ER53240. 
Order Number DE92040674. Source: OSTI; NTIS; INIS; GPO Dep. 

The gyrokinetic equation is employed to derive the transport the- 
ery for any topologically toroidal device possessing well-defined 
magnetic surfaces; thus, the theory appropriate for a Tokamak with 
rotation as well as that for the Stellarator is included. The method 
does not require a detour via moment equations, and allows for fi- 
nite mean flows. As an illustration, the technique is applied to the 
transport of density. An analysis to determine the correct boundary 
conditions to apply to the transport equations is underway, and a 
start has been made on the rough characterization and parametric 
dependence of the neoclassical transport coefficients. The general 
equations goveming the ensemble average field quantities are be- 
ing analyzed. (RWR) 


35365 (DOE/ER/53266-40) Plasma confinement theory and 
simulation: Technical progress report, May 1, 19901- 
April 30, 1992. Ross, D.W. Texas Univ., Austin, TX (United States). 
Fusion Research Center. Apr 1992. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-88ER53266. 
Order Number DE92040523. Source: OSTI; NTIS; INIS; GPO Dep. 
The objectives are: (1) to advance the transport studies of toka- 
maks, including development and maintenance of the Magnetic 
Fusion Energy Database, and (2) to provide theoretical interpreta- 
tion, modeling and equilibrium and stability studies for 
TEXT-Upgrade. Recent reports, publications, and conference pre- 
sentations of the Fusion Research Center are listed. 


35366 (DOE/ER/53291-3) Theoretical studies of turbulence 
and anomalous transport in toroidal confinement devices: 
[Progress report]. Terry, P.W. Wisconsin Univ., Madison, WI 
(United States). Dept. of Physics. [1992]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
89ER53291. Order Number DE93000402. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The research performed under this grant has focused on key 
issues with respect to turbulence and transport in toroidal confine- 
ment devices. This work includes theoretical and computational 
studies of electron thermal confinement which have concentrated 
on the role of sheared poloidal flow in suppressing turbulence and 
transport, trapped ion convective cell turbulence and microtearing 
turbulence; analytical studies of anomalous particle transport and 
pinch mechanisms and comparison with experimental measure- 
ment; development of the theory of self-consistent radial transport 
of field-aligned momentum in the tokamak and RFP; and work on 
other topics (ion temperature gradient driven turbulence, RFP fluc- 
tuation theory, coherent structures). Progress and publications in 
these areas are summarized in this report. 


35367 (DOE/ER/54071-T1) Salient issues of edge physics 
pertaining to loss of confinement: A resistive MHD analysis: 
Technical progress report, FY90. Thayer, D.R. Science Applica- 
tions International Corp., San Diego, CA (United States). Applied 
Plasma Physics Div. [1990]. 4p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG03-90ER54071. Order 
Number DE92040557. Source: OSTI; NTIS; INIS; GPO Dep. 

In general we have made significant contributions towards the ul- 
timate goal of creating a complete theory of edge turbulence and 
transport in magnetic fusion devices. Our main focus has been to 
utilize a resistive MHD model. This analysis includes: (1) “rippling” 
type models in which the current fluctuations are decoupled and 
the resistivity fluctuations are fundamental, and (2) “drift” type mod- 
els in which the ambient current can be small (no resistivity 
fluctuations needed) and the current fluctuations are fundamental. 
In these turbulence frameworks, the important atomic physics 
based edge sources have been included (impurity radiation, ioniza- 
tion, and charge exchange effects). 


35368 (DOE/ER/54071-T2) Salient issues of edge physics 
pertaining to loss of confinement: A resistive MHD analysis: 
FY91 technical progress report. Thayer, D.R. Science Applica- 
tions International Corp., San Diego, CA (United States). [1991]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG03-90ER54071. Order Number DE93000600. Source: 
OSTI; NTIS; INIS; GPO Dep. 
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The progress that has been made during this fiscal year is 
significant in the area of tokamak edge plasma transport. The drift- 
rippling mode model of edge turbulent transport was extended. In 
particular, the research areas on which were concentrated include 
the following topics: (1) The theoretical investigation of the radia- 
tively enhanced transport due to the effects of impurity driven 
radiation instabilities has been expanded to include a situation with 
multiple impurities (such as carbon, C*+, and oxygen, O%*); (2) In 
order to validate the use of the impurity radiation input from the 
tokamak bolometer experiments in the theoretical edge turbulent 
transport calculations, the analysis that is utilized to transform im- 
purity brightness data to radiated power profiles has been checked 
for state population and Abel inversion correctness; (3) The drift- 
rippling model of edge turbulent transport has been extended to 
include ionization particle sources in addition to the impurity driven 
thermal instability drive; and (4) The detailed limiter and realistic 
edge geometric effects on the edge turbulent transport has been 
included in the drift-rippling model. 


35369 (DOE/ET/53088-8) Establishment of an institute for 
Fusion Studies: Technical progress report, November 1, 1991- 
October 31, 1992. Hazeltine, R.D. Texas Univ., Austin, TX (United 
States). Inst. for Fusion Studies. Jul 1992. 29p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FGO05- 
80ET53088. Order Number DE92040014. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Institute for Fusion Studies is a national center for theoretical 
fusion plasma physics research. Its purposes are: (1) to conduct 
research on theoretical questions concerning the achievement of 
controlled fusion energy by means of magnetic confinement- 
including both fundamental problems of long-range significance, as 
well as shorter-term issues; (2) to serve as a center for information 
exchange, nationally and internationally, by hosting exchange vis- 
its, conferences, and workshops; (3) and to train students and 
postdoctoral research personnel for the fusion energy program and 
plasma physics research areas. The theoretical research results 
that are obtained by the Institute contribute mainly to the progress 
of national and international efforts in nuclear fusion research, 
whose goal is the development of fusion power.as a basic energy 
source. In addition to its primary focus on fusion physics, the Insti- 
tute is also involved with research in related fields, such as 
advanced computing techniques, nonlinear dynamics, plasma as- 
trophysics, and accelerator physics. The work of EFS scientists 
continued to receive national and international recognition. Numer- 
ous invited papers were given during the past year at workshops, 
conferences, and scientific meetings. Last year IFS scientists pub- 
lished 95 scientific articles in technical journals and monographs. 


35370 (ENEA-RT-NUCL-90-27, pp. 11-15) Design and de- 
velopment of 8 MW, 8 GHz LHRH system for Frascati tokamak 
upgrade (FTU). Andreani, R.; Fortunato, T.; Mirizzi, F.; Gourlan, 
C.; Roccon, M.; Sassi, M.; Schettini, G. ENEA, Frascati (Italy). 
Area Nucleare. Sep 1991. (CONF-900918—: 16. symposium on fu- 
sion technology (SOFT), London (United Kingdom), 3-7 Sep 1990; 
RT/NUCL-90-27). In Contributions to 16th symposium on fusion 
technology. 73p. Order Number DE93712162. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A lower hybrid ‘electron mode’ additional heating system capable 
of generating 8 MW, 1 s RF pulses at 8 GHz is under construction 
for the FTU plasma heating. The system is based on eight inde- 
pendent modules generating 1 MW RF power each. Two different 
gyrotron prototypes have been developed for this specific applica- 
tion: a newly conceived 'side-coupled gyrotron’, capable of 
delivering the power through two WR 137 standard waveguides 
and side coupled to the cylindrical resonant cavity oscillating in the 
TE212 mode; and an ‘axially coupled’ | MW gyrotron, oscillating in 
the TEs; mode. Both gyrotrons will be connected to the coupling 
structures through a low attenuation, overmoded waveguide sys- 
tem. A fully reviewed design of the RF coupling structures, based 
on three 4X12 grills of 28X3.6 mm waveguides has been devel- 
oped, using the experience gained in the construction of similar 
devices for the FT machine. Prototypes of the most critical parts of 
the grills have already been built and tested. The prototype cou- 
pling structure construction is in progress and will be ready for RF 
testing by September 1990. 





(ENEA-RT-NUCL-90-27, pp. 23-26) FTU plasma posi 
and current feedback control. Crisanti, F.; Neri, C.; 
Santinelli, M. ENEA, Frascati (Italy). Area Nucleare. Sep 1991. 
(CONF-900918—: 16. symposium on fusion technology (SOFT), 
London (United Kingdom), 3-7 Sep 1990; RT/NUCL-90-27). In 
Contributions to 16th symposium on fusion technology. 73p. Order 
Number DE93712162. Source: OSTI; NTIS (US Sales Only); INIS. 
The position and plasma current feedback of FTU (Frascati 
Tokamak Upgrade) is a digital control system in a network. It is 
based on a real-time VAX and is connected to the supervisory sys- 
tem host computer. The real-time control code regulates both the 
current and the position of the plasma and essentially simulates 
PID controllers. The total (plasma+controlier+power supply) system 
behavior has been studied and optimized in advance using a con- 
tinuous system modelling program. The main system features are 
as follows: five control loops can be performed together; very fast 
speed (about 700 microseconds for the five); all inputs and outputs 
for diagnostic use can be acquired; and high integration with the 
host. It is possible to program a control model from the host, verify 
it with simulated inputs, integrate it into the real-time software, and 
down load it into the target computer. In addition, the control model 
can be directly diagnosed within the target and it is possible to 
modify online scalars and vector parameters and to command all 
system functions. 


35372 (ENEA-RT-NUCL-90-27, pp. 37-41) Time dependent 
simulation of tokamak discharges. ese, G.; di Vita, A.; 
Gasparotto, M.; Micozzi, P.; Roccella, M. ENEA, Frascati (Italy). 
Area Nucleare. Sep 1991. (CONF-900918-: 16. symposium on fu- 
sion technology (SOFT), London (United Kingdom), 3-7 Sep 1990; 
RT/NUCL-90-27). In Contributions to 16th symposium on fusion 
technology. 73p. Order Number DE93712162. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The temperature profiles of tokamak plasmas are obtained from 
a solution of the generalized Ohm's law, taking into account neo- 
classical resistivity, bootstrap currents, and nonstationary effects. 


These profiles have been coupled to a MHD equilibrium code and 


to a zero-dimensional tran code to simulate time dependent 
tokamak discharges. In this report, some examples re given of the 
effect on plasma equilibrium, flux consumption, and fusion plasma 
performances of strong temperature peaking due to nonstationary 
conditions. The present approach allows estimates of the current 
diffusion times inside the plasma volume, when nonstationary ef- 
fects are taken into account. These estimates have been shown to 
account both for the temperature profiles and for the stabilization 
times of monsters and giant sawteeth at JET and have been as- 
sumed in the time dependent simulations given in this report. 


35373 (EUR-CEA-FC-1438) Dynamical conservation of in- 
variants by toroidal trajectories of guiding centres. Misguich, 
J.H. (Association Euratom-CEA, Centre d’Etudes Nucleaires de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee); Weyssow, B.; Balescu, R. 
Association Euratom-CEA, Centre d'Etudes Nucleaires de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. Mar 1992. 95p. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The classical problem of calculating toroidal ories is 
treated here by comparing the results of two different methods in a 
given magnetic configuration, a standard divergence-free magnetic 
field model. The present work consists of adapting the analytical 
criteria of MERCIER et al. for classical toroidal trajectories, and to 
examine numerically the dynamical conservation of the toroidal in- 
variant. The first method is based on the evolution equations for 
the guiding centres. These equations are then solved numerically 
(code TRATORIA) and the trajectories are drawn for different initial 
conditions. We use a modified standard model for the magnetic 
field, which insures a manifestly divergence-free field. Moreover we 
take into account the contribution of the poloidal field to the total 
strength of the magnetic field. These corrections contribute to the 
analytical expression of the conserved toroidal momentum. The lat- 
ter is verified to be conserved by the present numerical simulation 
with a precision generally of the order of 10-'*. The second 
method is based on the analytical treatment of the invariants to 
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yield a semi-analytical (semi graphical) determination of the inter- 
section point of a given trajectory with the equatorial plane. Both 
methods allows one to recover well-known toroidal trajectories with 
passing and trapped particles (bananas). The present analysis 
brings a clear description of some other, less well-known types of 
trajectories, namely the stagnation orbits, the smallest D-shape ba- 
nana, some small circulating de-flated bananas, some huge 
classical bananas (potatoes), and the largest puffed bananas which 
exhibit only local mirroring, along with several kind of escaping or 
open trajectories which are of importance for fast ion losses and 
target damages in the machines. 


35374 (EUR-CEA-FC—1449) Synchrotron radiation in inho- 
mogeneous tokamak plasmas. Fidone, |. (Association 
Euratom-CEA, Centre d'Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee); Meyer, R.L.; Giruzzi, G.; Granata, G. Association 
Euratom-CEA, Centre d’Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee. Mar 1992. 28p. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Synchrotron emission in a tokamak configuration with inhomoge- 
neous plasma parameters is considered to investigate the effects 
of the temperature profile and vertical elongation on the radiation 
loss. Using the numerical solution of the transfer equation for 
ITER-like plasma parameters, several new results on the radiated 
energy in a Maxwellian plasma have been derived. in particular: (i) 
synchrotron loss is profile dependent, namely, at constant average 
thermal energy, the emitted radiation increases with the peak 
temperature, (ii) an analytical formula of the global loss in inhomo- 
geneous tokamak plasmas with arbitrary vertical elongation is 
established, (iii) the maximum of the frequency emission spectrum 
is a linear function of the volume average temperature, (iii) high 
frequency synchrotron radiation is entirely due to electrons with 
energy much greater than the thermal energy. The need for experi- 
mental investigations on synchrotron emission in present-day large 
tokamaks to determine the effect of reflections of the complex toka- 
mak first wall is stressed. 


35375 (GA-A-18294) EC-5 fifth international workshop on 
electron cyclotron emission and electron cyclotron heating. 
Prater, R.; Lohr, J. (eds.). GA Technologies, Inc., San Diego, CA 
(United States). [1985]. 363p. Sponsored by USDOE, Washington, 
DC (United States). (CONF-8511131—: 5. international workshop 
on electron cyclotron emission and electron cyclotron heating, San 
Diego, CA (United States), 9-12 Nov 1985). Order Number 
DE93000677. Source: OSTI; NTIS; GPO Dep. 

This report contains papers on the following topics: electron 
cyclotron emission measurements; electron cyclotron emission the- 
ory; electron cyclotron heating; gyrotron development; and ECH 
systems and waveguide development. These paper have been in- 
dexed separately elsewhere. (LSP). 


35376 (GA-A-20993) Physics of the L-mode to H-mode 
transition in tokamaks. Burrell, K.H. (General Atomics, San 
Diego, CA (United States)); Caristrom, T.N.; Gohil, P.; Groebner, 
R.J.; Kim, J.; Osborne, T.H.; St. John, H.; Stambaugh, R.D.; Doyle, 
E.J.; Moyer, R.A.; Rettig, C.L.; Peebles, W.A.; Rhodes, T.L.; 
Finkenthal, D.; Hillis,.General Atomics, San Diego, CA (United 
States). Jul 1992. 11p. ed by USDOE, Washington, DC 
(United States). DOE Contract AC03-89ER51114. (CONF-920610— 
14: 14. international conference on plasma and 19th EPS 
conference on controlled fusion and plasma physics, Innsbruck 
(Austria), 29 Jun - 3 jul 1992). Order Number DE92040697. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Combined theoretical and experimental work has resulted in the 
creation of a paradigm which has allowed semi-quantitative under- 
standing of the edge confinement improvement that occurs in the 
H-mode. Shear in the E x B flow of the fluctuations in the plasma 
edge can lead to decorrelation of the fluctuations, decreased radial 
correlation lengths and reduced turbulent transport. Changes in the 
radial electric field, the density fluctuations and the edge transport 
consistent with shear stabilization of turbulence have been seen in 
several tokamaks. The purpose of this paper is to discuss the most 
recent data in the light of the basic paradigm of electric field shear 
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stabilization and to critically compare the experimental results with 
various theories. 


35377 (JAERI-M—-92-059) Parametric enhancement of the 
transmission coefficient across a potential barrier. Tanaka, 
Masatoshi (Japan Atomic Energy Research Inst., Naka, Ibaraki 
(Japan). Naka Fusion Research Establishment). Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). May 1992. 24p. (in Japanese). 
Order Number DE93715309. Source: OSTI; NTIS; INIS. 

Given the solution of one-dimensional, steady penetration prob- 
lem of a potential barrier Vo(x), effect of a finite-length, periodic 
potential V;(x) which is parametrically in resonance with an inci- 
dent beam (i.e. V;(x + A) = Vy(x) A = i/(2mE)'/? where E is the 
incident energy) and placed on the incident side. When V;(x) is a 
train of square potentials, examples are given in which the correc- 
tion factor to the transmission coefficient due to the presence of 
V1 (x) is of the order of x (~ (Vo/E) >>1). Also presented a partic- 
ular situation with the correction factor proportional to a”, where L 
is the number of periods of V;(x), and a = 3,5,7, — is a constant 
independent of Vo(x). (author). 


35378 (JAERI-M-92-075) Tokamak plasma shape identifica- 
tlon based on the boundary integral equations. Kurihara, 
Kenichi (Japan Atomic Energy Research Inst., Naka, Ibaraki 
(Japan). Naka Fusion Research Establishment); Kimura, Toyoaki. 
Japan Atomic Energy Research Inst., Tokyo (Japan). May 1992. 
22p. (in Japanese). Order Number DE93715383. Source: OSTI; 
NTIS; INIS. 

A necessary condition for tokamak plasma shape identification is 
discussed and a new identification method is proposed in this arti- 
cle. This method is based on the boundary integral equations 
governing a vacuum region around a plasma with only the mea- 
surement of either magnetic fluxes or magnetic flux intensities. It 
can identify various plasmas with low to high ellipticities with the 
precision determined by the number of the magnetic sensors. This 
method is applicable to real-time control and visualization using a 
‘table-look-up’ procedure. (author). 


35379 (KEK-PROC-92-1, pp. 1-13) Palladium deuteride for- 
mation in the cathode of an electrochemical cell: An in situ 
neutron diffraction study. Rotella, F.J. (Argonne National Lab., IL 
(United States)); Richardson, J.W.Jr; Redey, L.; Felcher, G.P.; Hit- 
terman, R.L.; Kleb, R. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Apr 1992. (CONF-9103250-: Japan-USA 
joint meeting on diffraction, Tsukuba (Japan), 5 Mar 1991). In Cur- 
rent status and future prospects of diffraction. 134p. Order 
Number DE92538704. Source: OSTI; NTIS; INIS. 

In order to obtain information about the relative arrangement of 
atoms within the crystalline, neutron diffraction measurement was 
applied to the palladium cathode, where it is hypothesized that ex- 
cess heat is produced by the nuclear fusion of deuterium atoms in 
palladium lattices. An electrochemical cell with a wrought Pd rod 
was constructed, and put to the test with a general purpose pow- 
der diffractometer. The results that the in situ neutron diffraction 
data indicated are reported. The observed Bragg intensities from 
Pd, a-PdD, and §-PdD, are consistent with fcc unit cells, and 
those from 6-PdD, are consistent with deuterium occupation of 
octahedral lattice sites. The experiment demonstrated the effective- 
ness of neutron powder diffraction as a tool for the structural 
studies of metal deuterides or hydrides and the feasibility of in situ 
diffraction measurement in working electrochemical cells. (J.P.N.). 


cae (LAPP-A-384/92) Gauge field theory methods for 
te and ultra-relativistic plasmas. Altherr, T. (Ecole 

canseite Superieure, 75 - Paris (France). Lab. de Physique Theo- 
rique); Kraemmer, U. Grenoble-1 Univ., 74 - Annecy (France). Lab. 
de Physique des Particules Elementaires. May 1992. 36p. Order 
Number DE93710912. Source: OSTI; NTIS (US Sales Only); INIS. 
A gauge field theory approach for the description of ultra- 
degenerate and ultra-relativistic plasmas is presented. Based on 
the analogy with the finite temperature case, the hard loops are 
calculated at finite density necessary for the resummation of long- 
range effects. The scattering rates in the plasma are analyzed and 
it is found that the collective phenomena are mainly supported by 
the photons. These considerations are applied to the energy loss 
rates of axion-like particles coupled to the electromagnetic fields in 
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supernovae, red giants and white dwarves, and new bounds on the 
effective couplings are obtained. (author) 38 refs., 9 figs. 


35381 (LA-UR-92-2756) Exact analytical solution of the 
toroidal singular mode equations. Glasser, A.H. Los Alamos Na- 
tional Lab., NM (United States). [1992]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-920813—1: Joint Varenna-Lausanne international workshop 
on theory of fusion plasmas, Varenna (Italy), 24-28 Aug 1992). Or- 
der Number DE92040223. Source: OSTI; NTIS; INIS; GPO Dep. 
A subset of the complete fluid equations governing the inner re- 
gion of low-7 singular modes in toroidal geometry is solved exactly 
and analytically. The subset includes toroidal curvature as well as 
ion and electron diamagnetic and E x B drifts, but not viscosity or 
thermal conductivity. The Fourier-transformed equations are re- 
duced to a second-order ODE with singular points at 0 and oo. 
Exact solutions are found in terms of confluent hypergeometric 
functions. A dispersion relation A’ = A(Q) is derived from the 
matching condition between inner and outer solutions in configura- 
tion space, with A’ the ratio of small to large asymptotic coefficients 
in the ideal outer region and A(Q) a complicated function of the 
scaled growth rate Q obtained from the inner region analysis. 


35382 (LA-UR-92-2791) Accurate methods for calculating 
atomic processes in high temperature plasmas. Keady, J.J.; 
Abdallah, J.A. Jr.; Clark, R.E.H. Los Alamos National Lab., NM 
(United States). [1992]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
920913-13: 14. international conference on plasma physics and 
controlled nuclear fusion research, Wuerzburg (Germany), 30 Sep - 
7 oct 1992). Order Number DE92040215. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A technique for computing monochromatic X-ray absorption is 
described and compared to experimental data. Calculations of 
power loss from carbon plasmas with comprehensive new datasets 
confirm that the direct inclusion of metastable states can noticeably 
decrease the calculated power loss. 


35383 (LA-UR-92-2854) Recent diagnostic development for 
the Los Alamos inertial Fusion Program. Mack, J.M.; Chrien, 
R.E.; Oertel, J.A. Los Alamos National Lab., NM (United States). 
[1992]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (IAEA-CN-56/B-1-5- 
2(R);CONF-920913-12: 14. international conference on plasma 
physics and controlled nuclear fusion research, Wuerzburg (Ger- 
many), 30 Sep - 7 oct 1992). Order Number DE92040362. Source: 
OSTI; NTIS; GPO Dep. 

Diagnostics for indirect-drive inertial confinement fusion (ICF) re- 
quire significant advances in time, space, and energy resolution. 
We report on two new diagnostics meant for permanent operation 
on the Nova Laser Facility: (1) a multiframe gated x-ray camera for 
acquiring highly time-resolved two-dimensional target images, and 
(2) an ion temperature diagnostic based on a single-hit neutron 
time-of-flight measurements for study of implosion dynamics for d-d 
and d-t fusion targets. 


35384 (LRP-456/92, pp. 25) Ideal-MHD operational limits 
for highly elongated tokamaks. Eriksson, G. (Uppsala Univ. 
(Sweden)); Bondeson, A.; Ward, D.J.; Hofmann, F.; Villard, L. 
Ecole Polytechnique Federale, Lausanne (Switzerland). Centre de 
Recherche en Physique des Plasma (CRPP). May 1992. (CONF- 
920610—: 14. international conference on plasma and 19th EPS 
conference on controlled fusion and plasma physics, Innsbruck 
(Austria), 29 Jun - 3 jul 1992). In Papers contributed to the 19. 
EPS conference on controlled fusion and plasma physics. vp. Or- 
der Number DE93000810. Source: OSTI; NTIS; INIS. 

The beta limits of highly elongated tokamaks increases with 
triangularity. As a function of elongation, the limits shows a maxi- 
mum for «~2.5. The n = 1 and ballooning limits fall weakly at 
higher elongation. However, vertical stability for high elongation 
requires operation at low inductance and this causes a more signif- 
icant decrease of the n = 1 beta limit. At high elongation, the beta 
limit is set entirely by n = 0 and n = 1 stability. Finite pressure is 
clearly favorable for vertical stability at high elongation. (author) 6 
figs., 6 refs. 





35385 (NIFS-PROC-9, pp. 1-13) Statistical approach for 
calculating opacities of partially lonized high-Z plasmas. 
Takabe, Hideaki (Osaka Univ., Suita (Japan). Inst. of Laser Engi- 
neering); Nishikawa, Takeshi; Mima, Kunioki. National Inst. for 
Fusion Science, Nagoya (Japan). Oct 1991. (CONF-9107211-: X- 
ray radiation from hot-dense plasmas and atomic processes, 
Nagoya (Japan), 1-2 Jul 1991). In X-ray radiation from hot dense 
plasmas and atomic processes. 197p. Order Number 
DE92782176. Source: OSTI; NTIS; INIS. 

A statistical method to evaluate the opacity of hot, high-Z plas- 
mas is considered by taking account of line group steming from the 
same transitions in different charge states. Structure of the line 
group is described and used to model effective line profiles in nu- 
merically treating radiation transport in fluid codes. Dispersion of 
line spread is obtained by statistical method with the use of the av- 
eraged electron configuration of ions. The validity of the method is 
studied by reducing the Saha equilibrium relation in local thermody- 
namic equilibrium limit. (author). 


35386 (NIFS-PROC-9, pp. 15-18) Development of an 
atomic code for short-wave-length laser irradiated plasmas. 
Sasaki, Akira (University of Electro-Communications, Chofu, Tokyo 
(Japan)). National Inst. for Fusion Science, Nagoya (Japan). Oct 
1991. (CONF-9107211-: X-ray radiation from hot-dense plasmas 
and atomic processes, Nagoya (Japan), 1-2 Jul 1991). In X-ray ra- 
diation from hot dense plasmas and atomic processes. 197p. 
Order Number DE92782176. Source: OSTI; NTIS; INIS. 

I-dimensional hydrodynamic code with CRE atomic model and 
radiation transport for short-wave-length laser irradiated Al plasmas 
is developed and is used to analyze the excitation of x-ray lasers. 
It is found that higher plasma temperature is achieved with pulse- 
train irradiation. (author). 


35387  (NIFS-PROC-—9, pp. 29-32) Effects of radiative loniza- 
tion and excitation on radiation . Nishihara, Katsunobu 
(Osaka Univ., Suita (Japan). Inst. of Laser Engineering). National 
Inst. for Fusion Science, Nagoya (Japan). Oct 1991. (CONF- 
9107211-: X-ray radiation from hot-dense plasmas and atomic 
processes, Nagoya (Japan), 1-2 Jul 1991). In X-ray radiation from 
hot dense plasmas and atomic processes. 197p. Order Number 
DE92782176. Source: OSTI; NTIS; INIS. 

When - foil is irradiated by an intense laser of the order of 
10'4 Wicm*, more than a half of an absorbed laser energy is con- 
verted to soft x-ray. Radiation energy density is therefore very large 
near the surface and radiative processes of excitation and ioniza- 
tion can not be neglected. Effects of radiative processes on the 
ionization state and radiation spectrum are investigated. (author). 


35388 (NIFS-PROC-9, pp. 43-49) Atomic processes of the 
low and medium Z ions in the laser-produced plasmas: Ad- 
vanced mixed model. Inoue, Takashi (Osaka Univ., Suita (Japan). 
Inst. of Laser Engineering); Nishikawa, Takeshi; Takabe, Hideaki; 
Mima, Kunioki; Nishiguchi, Akio. National inst. for Fusion Science, 
Nagoya (Japan). Oct 1991. (CONF-9107211—: X-ray radiation from 
hot-dense plasmas and atomic processes, Nagoya (Japan), 1-2 Jul 
1991). In X-ray radiation from hot dense plasmas and atomic pro- 
cesses. 197p. Order Number DE92782176. Source: OSTI; NTIS; 
INIS. 

We propose the improved mixed model (MM) by solving the rate 
equations for the populations of the first excited states separately 
from the higher excited states. It turns out that this improvement is 
useful and effective for describing for the laser-produced medium-z 
plasmas where electron density and temperature typically range 
from 107° to 104 cm-* and from 100 eV to a few keV, respec- 
tively. Furthermore, this model is valid not only for low and 
medium-plasmas, but for high-z plasmas, as it was discussed in 
the MM. For the excited state of He-like ion, however, we must 
separately treat singlet and triplet levels. They are strongly isolated 
because of the selection rule, so we have to treat their transition 
separately. (J.P.N.). 


35389 (NIFS-PROC-9, pp. 51-56) Oscillator strength of par- 
tlally ionized high-Z atom on Hartree-Fock Siator model. 
Nakamura, S. (Osaka Univ., Suita (Japan). Inst. of Laser Engineer- 
ing); Nishikawa, T.; Takabe, H.; Mima, K. National Inst. for Fusion 
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Science, Nagoya (Japan). Oct 1991. (CONF-9107211-: X-ray radi- 
ation from hot-dense plasmas and atomic processes, Nagoya 
(Japan), 1-2 Jul 1991). In X-ray radiation from hot dense plasmas 
and atomic processes. 197p. Order Number DE92782176. Source: 
OSTI; NTIS; INIS. 

The Hartree-Fock Slator (HFS) model has been solved for the 
partially ionized gold ions generated when an intense laser light is 
irradiated on a gold foil target. The resultant energy levels are 
compared with those obtained by a simple screened hydrogenic 
model with |-splitting effect (SHML). It is shown that the energy lev- 
els are poorly model by SHML as the ionization level becomes 
higher. The resultant wave functions are used to evaluate oscillator 
Strength of important line radiations and compared with those ob- 
tained by a simple model using hydrogenic wave functions. Its 
demonstrated that oscillator strength of the 4p-4d and 4d-4f lines 
are well modeled by the simple method, while the 4-5 transitions 
such as 4f-5g, 4d-5f, 4p-5d, and 4f-5p forming the so-called N- 
band emission are poorly modeled and HFS results less strong line 
emissions. (author). 

35390 (NIFS-PROC-9, pp. 63-67) Relativistic configuration 
theory for atomic systems. Kagawa, Takashi (Nara 
Women's Univ. (Japan). Dept. of Physics); Honda, Yoshie; 
Kiyokawa, Shuji. National Inst. for Fusion Science, Nagoya (Japan). 
Oct 1991. (CONF-9107211—: X-ray radiation from hot-dense plas- 
mas and atomic processes, Nagoya (Japan), 1-2 Jul 1991). In 
X-ray radiation from hot dense plasmas and atomic processes. 
197p. Order Number DE92782176. Source: OSTI; NTIS; INIS. 

The relativistic configuration interaction (RCI) method with analyt- 
ical relativistic Hartree-Fock-Roothaan (RHFR) basis functions for 
atomic systems is presented. One-electron functions used for con- 
structing ion state functions (CSF's) are obtained with the 
RHFR method in which the large and small components of the ra- 
dial part of a four-component wavefunction are expanded in terms 
of an analytical basis set consisting of Slater-type orbitals. Numeri- 
cal application of the method to neonlike atomic systems is carried 
out. It is shown that calculated excitation energies with the method 
are in good agreement with experiment. (author). 


35391 (NIFS-PROC-9, pp. 69-73) Atomic process in high 
Intensity electromagnetic field. Kato, Susumu (Osaka Univ., 
Suita (Japan). inst. of Laser Engineering); Mima, Kunioki. National 
Inst. for Fusion Science, Nagoya (Japan). Oct 1991. (CONF- 
9107211-: X-ray radiation from hot-dense plasmas and atomic 
processes, Nagoya (Japan), 1-2 Jul 1991). In X-ray radiation from 
hot dense plasmas and atomic processes. 197p. Order Number 
DE92782176. Source: OSTI; NTIS; INIS. 

Recently, plasma produced by an intense ultrashort pulse (pulse 
width < 1 ps) laser has attracted much interest. In such a case, 
the above-threshold-ionization (ATI) or multiphoton ionization pro- 
cess is dominant is i with the collisional ionization. In 
plasmas produced by such lasers, the plasma density is almost 
solid density and the temperature is lower than or comparable to 
the Fermi temperature. Then electrons are degenerate. Since ions 
are strongly coupled in such plasmas, the ion-ion correlation is de- 
scribed by the hypernetted-chain (HNC) equation. On the other 
hand, the electron-ion correlation is described by the linear re- 
sponse theory. By using those correlation functions, evaluated are 
the ion potential. The behaviors of the free and bound electron in 
the strong laser field are investigated by the Schrodinger equation 
which is transformed to the Kramers-Henneberger (K-H) frame. 
The Schrodinger equation is numerically solved to found the tem- 
poral evolution of the electron wave function. (author). 


35392 (NIFS-PROC-9, pp. 75-84) improvement of Spherical 
Cell Model and its application to hot, dense plasmas. 
Furukawa, Hiroyuki (Osaka Univ., Suita (Japan). Inst. of Laser En- 
gineering). National Inst. for Fusion Science, Nagoya (Japan). Oct 
1991. (CONF-9107211-: X-ray radiation from hot-dense plasmas 
and atomic processes, Nagoya (Japan), 1-2 Jul 1991). In X-ray ra- 
diation from hot dense plasmas and atomic processes. 197p. 
Order Number DE92782176. Source: OSTI; NTIS; INIS. 

Within the framework of the Density Functional Theory (DFT), a 
new atomic model based on the Spherical Cell Model (SCM) is de- 
veloped. Calculated are the correlation functions among particles 
and the effective potential acting on an electron and an ion by 
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solving a set of the coupled modified Poisson - quantal hyper- 
netted chain (QHNC) - Schroedinger equations for hot, dense 
plasmas numerically. The results are compared with other theoreti- 
cal models. (author). 


35393 (NIFS-PROC-9, pp. 85-94) Atomic and radiative pro- 
cesses in tokamak plasmas. Kato, Takako (National Inst. for 
Fusion Science, Nagoya (Japan)). National Inst. for Fusion 
Science, Nagoya (Japan). Oct 1991. (CONF-9107211-: X-ray radi- 
ation from hot-dense plasmas and atomic processes, Nagoya 
(Japan), 1-2 Jul 1991). In X-ray radiation from hot dense plasmas 
and atomic processes. 197p. Order Number DE92782176. Source: 
OSTI; NTIS; INIS. 

The temperature and density range in tokamak plasmas are from 
10 eV to 10 keV and 10'° to 10 "4 cm-*, respectively. Various 
atomic processes involve in plasma physics and plasma diagnostic. 
We discuss density effects on atomic processes related to two top- 
ics; one is neutral beam injection and the other is divertor plasmas. 
(author). 


35394 (NIFS-PROC-9, pp. 95-109) Numerical scheme for 
— stift equation and impurity transport analysis of pellet 
Hirayama, Toshio (Japan Atomic Energy 
Seeman Inst., Naka, Ibaraki (Japan). Naka Fusion Research Es- 
tablishment). National inst. for Fusion Science, Nagoya (Japan). 
Oct 1991. (CONF-9107211-—: X-ray radiation from hot-dense plas- 
mas and atomic processes, Nagoya (Japan), 1-2 Jul 1991). In 
X-ray radiation from hot dense plasmas and atomic processes. 
197p. Order Number DE92782176. Source: OSTI; NTIS; INIS. 

A numerical scheme which employes the full implicit difference 
method is described for solving the stiff equation associated with 
impurity transport in a tokamak plasma. Using an impurity transport 
code developed with the numerical scheme, intrinsic titanium impu- 
rity behavior in pellet fuelled plasmas was studied by applying the 
neociassical impurity transport calculation to temporal evolutions of 


Ti XX and Ti XIX spectroscopically observed. Ti impurity accumu- 
lates in the plasma core region, correlated with peaked density 


profile and the absence of sawtooth oscillation. Impurity accumula- 
tion is caused by a strong ion density gradient driving force, as the 
neoclassical impurity transport theory predicts. (author). 


35395 (NIFS-PROC-9, pp. 111-115) Opacity of laser-plasma 
and x-ray lasers. Tomie, T. (Electrotechnical Lab., Tsukuba, 
Ibaraki (Japan)); Miura, E.; Yano, M. National Inst. for Fusion 
Science, Nagoya (Japan). Oct 1991. (CONF-9107211-: X-ray radi- 
ation from hot-dense plasmas and atomic processes, Nagoya 
(Japan), 1-2 Jul 1991). In X-ray radiation from hot dense plasmas 
and atomic processes. 197p. Order Number DE92782176. Source: 
OSTI; NTIS; INIS. 

The importance of plasma opacity in x-ray lasers is briefly 
discussed. Some example comparisons of calculations and experi- 
ments for recombination lasers are presented to show the presently 
discussed mystery on the radiation trapping. It is suggested that 
recombination processes may not be well modelled in simulations, 
which could explain the mystery on the trapping. (author). 


35396 (NIFS-PROC-9, pp. 117-125) Characteristics of soft 
X-ray laser beam emitted from laser produced Ge plasma. Mu- 

i, K. (Osaka Univ., Suita (Japan). Inst. of Laser Engineering); 
Yuan, G.; Shiraga, H.; Daido, H.; Yamanaka, M.; Kato, Y.; Lewis, 
C.L.S.; O'Neill, D.M.; Neely, D. National Inst. for Fusion Science, 
Nagoya (Japan). Oct 1991. (CONF-9107211-: X-ray radiation from 
hot-dense plasmas and atomic processes, Nagoya (Japan), 1-2 Jul 
1991). In X-ray radiation from hot dense plasmas and atomic pro- 
cesses. 197p. Order Number DE92782176. Source: OSTI; NTIS; 
INIS. 

Experimental results on Ne-like Ge soft X-ray laser are reported. 
Exponential increase in axial intensity, narrowing of the spectral 
width and decrease of the divergence angle with increase in the 
target length have been observed. Characteristics of the lasing 
lines, such as spectral width, brightness, and spatial coherence are 
presented. (author). 


35397 (NIFS-PROC-9, pp. 127-132) Study of a compact soft 
X-ray laser. Hara, T. (institute of Physical and Chemical Research, 
Wako, Saitama (Japan)); Ando, K.; Aoyagi, Y.; Hirose, H.; Negishi, 
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F.; Yashiro, H. National Inst. for Fusion Science, Nagoya (Japan). 
Oct 1991. (CONF-9107211-—: X-ray radiation from hot-dense plas- 
mas and atomic processes, Nagoya (Japan), 1-2 Jul 1991). In 
X-ray radiation from hot dense plasmas and atomic SSOS. 
197p. Order Number DE92782176. Source: OSTI; NTIS; INIS. 

To pave the way for many applications, soft X-ray lasers need to 
be improved in the pumping efficiency and to be excited by a 
compact-size laser with high repetition rate. Amplified spontaneous 
emissions (ASE) of Li-like and Be-like ions were observed in re- 
combining Al and Si plasmas produced by a low-power driving 
laser. Mechanism of plasma heating by a train of laser pulses and 
the optimum shape of the laser pulse for pumping of soft X-ray 
laser were investigated. (J.P.N.). 


35398 (NIFS-PROC-9, pp. 133-138) Numerical simulation 
for recombination x-ray laser. Aoki, Takayuki (Tokyo Inst. of 
Tech. (Japan)). National inst. for Fusion Science, Nagoya (Japan). 
Oct 1991. (CONF-9107211-: X-ray radiation from hot-dense plas- 
mas and atomic processes, Nagoya (Japan), 1-2 Jul 1991). In 
X-ray radiation from hot dense plasmas and atomic SSOS. 
197p. Order Number DE92782176. Source: OSTI; NTIS; INIS. 
Recombination x-ray laser is investigated by the numerical simu- 
lation which includes atomic process, hydrodynamics, thermal 
conduction, and radiation transport. A laser-irradiated aluminum 
fiber is examined, and the gain of heliumlike 3-2 transition and the 
time-resolved x-ray spectra are obtained. As a new target struc- 
ture, a hollow microcylinder target is proposed for a recombination 
x-ray laser, and studied by using numerical simulation. It appears 
that there is a possibility to increase the efficiency of x-ray laser 
generation, and enhance the gain duration time. (author). 


35399 (NIFS-PROC-9, pp. 139-147) X-ray emission spectra 
from plasmas. Zeng, Guan-Ming (Osaka Univ., 
Suita (Japan). Inst. of Laser Engineering). National Inst. for Fusion 
Science, Nagoya (Japan). Oct 1991. (CONF-9107211—: X-ray radi- 
ation from hot-dense plasmas and atomic processes, Nagoya 
(Japan), 1-2 Jul 1991). In X-ray radiation from hot dense plasmas 
and atomic processes. 197p. Order Number DE92782176. Source: 
OSTI; NTIS; INIS. 

X-ray emission in the spectral range of 2~13nm from 21 kinds of 
materials (gC s Sn) irradiated by a slab glass laser and a 
Nd:YAG laser was recorded by a grazing incidence spectrometer 
with a multichannel detector. The difference of the spectra pro- 
duced by the two lasers is explained. The electron density and 
electron temperature of the carbon plasmas were derived from the 
x-ray spectra and the conditions for intense emission are dis- 
cussed. The emission spectra from the materials strontium to 
molybdenum were found to show very similar structures. The spec- 
tra from the molybdenum plasmas were studied. The absolute 
spectral brightness of the line emission from carbon and molybde- 
num plasmas is estimated. (author). 


35400 (PPPL-2857) Collisionless transport in a stochastic 
magnetic field. White, R.B.; Wu, Yanlin. Princeton Univ., NJ 
(United States). Plasma Physics Lab. Sep 1992. 16p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03073. Order Number DE92041245. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Collisionless transport in a stochastic magnetic field configuration 
is investigated numerically. Results are in reasonable agreement 
with analytic expressions valid well above stochastic threshold. 


35401 (SAND-91-2625C) A fast scanning probe for DIil-D. 
Watkins, J.G. (Sandia National Labs., Albuquerque, NM (United 
States)); Salmonson, J.; Doerner, R.; Lehmer, R.; Moyer, R.; 
Schmitz, L.; Hill, D.N. Sandia National Labs., Albuquerque, NM 
(United States). [1991]. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
920362-42: 9. topical conference on high-temperature plasma 
diagnostics, Santa Fe, NM (United States), 15-19 Mar 1992). Order 
Number DE92040260. Source: OSTI; NTIS; INIS; GPO Dep. 

A fast reciprocating probe has been developed for DIill-D which 
can penetrate the separatrix during H - mode with up to SMW of 
NBI heating. The probe has been designed to carry various sensor 
tips into the scrape-off layer at a velocity of 3 m/sec and dwell mo- 
tionless for a programmed period of time. The driving force is 





provided by a pneumatic cylinder charged with helium to facilitate 
greater mass flow. The first series of experiments have been done 
using a Langmuir probe head with 5 graphite tips to measure radial 
profiles of ne, Te, Df, fie,and of. The amplitude and phase of the 
fluctuating quantities are measured by using specially constructed 
vacuum compatible 5 kV coaxial transmission lines which allow us 
to extend the measurements into the MHz range. TTZ ceramic 
bearings and fast stroke bellows were also specially designed for 
the DIll-D probe. Initial measurements will be presented. 
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Refer also to citation(s) 34234, 34235, 35362, 35363, 35375, 
35382, 35383, 35388, 35473 


35402 (ANL/ENG/CTR/TM-—19) Direct conversion of neutron 
energy and other advantages of a large yield per pulse, 
inertial-confinement fusion reactor. Burke, R.J.; Cutting, J.C. 
Argonne National Lab., IL (United States). 6 May 1974. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-740402-1: Topical meeting on technol- 
ogy of controlled nuclear fusion, San Diego, CA (United States), 
16-18 Apr 1974). Order Number DE93000339. Source: OSTI; 
NTIS; GPO Dep. 

Aspects of an inertial-confinement, fusion reactor that uses an 
energy release 210'' joules are discussed. The large energy re- 
lease makes possible direct conversion of the fusion neutrons’ 
energy after nuclear heating of an evaporated blanket to the 
plasma state. Surface damage by charged particles is avoided and 
structural damage by neutrons is alleviated. Complex fuel assem- 
blies and other expandable parts may be used as a result of the 
high monetary value of the energy release. 


35403 (CEA-N-2686) Contributions to the design and to 
the fabrication of the magnet of the toroidal field of Tore 
Supra. Turck, B. CEA Centre d’Etudes de Cadarache, 13 - Saint- 
Paul-lez-Durance (France). Direction des Sciences de la Matiere. 
Mar 1992. 92p. (in French). Order Number DE93701315. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This report is a collection of published papers in French and in 
English about the design and the qualification of the magnet of the 
toroidal field of Tore Supra. The development test programme, the 
controls during conductor manufacturing and the a nce tests 
have shown to be the bases for achieving a very low level of 
rejection for the whole production. A systematic study of the perfor- 
mances correlated to the fabrication conditions has provided 
valuable informations for the optimization of the manufacturing pro- 
cesses of superconductors. The tests of single coils have enabled 
the commissioning of a monitoring and protection system specially 
adapted for this magnet of 18 coils cooled in a superfluid helium 
bath. After the accident caused by an arcing in one coil of the 
Torus, and the replacement of the faulty coil, the monitoring and 
safety discharge system have been adapted. The current in the 
magnet has been increased up to 1 455 A for 9.3 T on the conduc- 
tors (nominal values 1 400 A and 9 T). During the last three years 
(1989-1991) only one transition to normal state has been observed 
in one coil strongly irradiated after a severe plasma disruption. In 
these conditions the protection system acted very well and as ex- 
pected. 


35404 (CONF-920264—2) Advanced materials: The key to 
attractive magnetic fusion reactors. Bloom, E.E. Oak 
Ridge National Lab., TN (United States). [1992]. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From 4. international symposium on advanced 
nuclear research; Mito City (Japan); 1-8 Feb 1992. Order Number 
DE92040637. Source: OSTI; NTIS; INIS; GPO Dep. 

Fusion is one of the most attractive central station power 
sources from the viewpoint of potential safety and environmental 
impact characteristics. Studies also indicate that fusion can be eco- 
nomically competitive with other options such as fission reactors 
and fossil-fired power stations. However, to achieve this triad of 
characteristics we must develop advanced materials with properties 
tailored for performance in the various fusion reactor systems. This 
paper discusses the desired characteristics of materials and the 
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Status of materials technology in four critical areas: (1) structural 
material for the first wail and blanket (FWB), (2) plasma-facing 
materials, (3) materials for superconducting magnets, and (4) ce- 
ramics for electrical and structural applications. 


35405 (CONF-920930-2) Small steady-state tokamak (TST) 
for divertor testing. Peng, Y.M. (Oak Ridge National Lab., TN 
(United States)); Colchin, R.J.; Swain, D.W.; Nelson, B.E.; Monday, 
J.F.; Blevins, J.; Delisle, M.; Stringer, J.; Bonoli, P.; Luckhardt, S.; 
Pauletti, R. Oak Ridge National Lab., TN (United States). [1992]. 
22p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 17. symposium on fusion tech- 
nology; Rome (italy); 14-18 1992. Order Number 
DE93001213. Source: OSTI; NTIS; INIS; GPO Dep. 

The TST is a small steady-state tokamak designed for testing di- 

verters under conditions similar to those anticipated in future 
tokamaks. An initial design has Ro/a = 2.5, Ro = 0.75 m, a= 0.3 
m, and Btp = 2.2 T with full inductive capability. With heating and 
current drive power of 4.5 MW, the heat flux at the plasma edge 
Q.. can be as high as 0.3 MW/m?. Plasma currents |, above 500 
kA can be maintained by 1 MW of lower hybrid power (2.45 GHz) 
for average densities n, up to 3 x 10'® m-%. Additional power via 
ICRF (2 MW) and neutral beams (1.5 MW) maintain current for n, 
up to 5 x 10'® m-%. Fully demountable, actively cooled, steady- 
state toroidal field coils permit ample access for the auxiliary 
systems and diverter cassettes. The toroidal field magnets require 
a steady-state supply of less than 40 MW. The size and cost of the 
TST can be reduced by eliminating the solenoid, reducing Bt to 
1.4 T, and lowering Ro/a to 1.7. This option permits low-Ro/a ex- 
perimentation while maintaining the capability for testing divertors 
but requires successful noninductive current initiation and mainte- 
nance in the low-Ro/a regime. 
35406 (CONF-9209211-1) Tritium pellet for the 
Tokamak Fusion Test Reactor. Gouge, MwJ.; Baylor, L.R.; 
Combs, S.K.; Fisher, P.W.; Foust, C.R.; Milora, S.L. Oak Ridge 
National Lab., TN (United States). [1992]. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. From 43. Aeroballistic Range Association (ARA) 
meeting; Columbus, OH (United States); 28 Sep - 2 oct 1992. Or- 
der Number DE93001205. Source: OSTI; NTIS; INIS; GPO Dep. 

The tritium pellet injector (TPI) for the Tokamak Fusion Test Re- 
actor (TFTR) will provide a tritium pellet fueling capability with 
pellet speeds in the 1- to 3-km/s range for the TFTR deuterium- 
tritium (D-T) plasma phase. An existing deuterium pellet injector 
(DPI) was modified at Oak Ridge National Laboratory (ORNL) to 
provide a four-shot, tritium-compatible, pi in configuration with 
three upgraded single-stage pneumatic guns and a two-stage light 
gas gun driver. The TPI was designed for frozen pellets ranging in 
size from 3 to 4 mm in diameter in arbitrarily programmable firing 
sequences at tritium pellet speeds up to approximately 1.5 km/s for 
the three single-stage drivers and 2.5 to 3 km/s for the two-stage 
driver. Injector operation is controlled by a programmable logic con- 
troller (PLC). The new pipe-gun injector assembly was installed in 
the modified DP! guard vacuum box, and modifications were also 
made to the internals of the DP! vacuum injection line, including a 
new pellet diagnostics package. Assembly of these modified parts 
with existing DP] components was then completed and the TPI 
was tested at ORNL with deuterium pellets. Results of the testing 
program at ORNL are described. The TP! has been installed and 
operated on TFTR in support of the CY-92 deuterium plasma run 
period. In 1993, the tritium pellet injector will be retrofitted with a D- 
T fuel manifold and tritium gloveboxes and integrated into TFTR 
tritium processing systems to provide full tritium pellet capability. 


35407 (DOE/DP/40200-222) Laser-driven ICF experiments: 
Laboratory No. 223. McCrory, R.L. Rochester Univ., NY 
(United States). Lab. for Laser Energetics. Apr 1991. 86p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC03-85DP40200. Order Number DE92040663. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Laser irradiation uniformity is a key issue and is treated in some 
detail. The basic irradiation uniformity requirements and practical 
ways of achieving these requirements are both discussed, along 
with two beam-smoothing techniques: induced spatial incoherence 
(ISI), and smoothing by spectral dispersion (SSD). Experiments to 
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measure and control the irradiation uniformity are also highlighted. 
Following the discussion of irradiation uniformity, a brief review of 
coronal physics is given, including the basic physical processes 
and their experimental signatures, together with a summary of 
pertinent diagnostics and results from experiments. Methods of de- 
termining ablation rates and thermal transport are also described. 
The hydrodynamics of laser-driven targets must be fully understood 
on the basis of experiments. Results from implosion experiments, 
including a brief description of the diagnostics, are presented. Fu- 
ture experiments aimed at determining ignition scaling and 
demonstrating hydrodynamically equivalent physics applicable to 
high-gain designs. 


35408 (DOE/EA-0548) Environmental assessment: OMEGA 
Upgrade Project at the Laboratory for Laser Energetics, Uni- 
versity of Rochester. USDOE, Washington, DC (United States). 
May 1992. 49p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE92040410. Source: OSTI; NTIS; GPO 


The OMEGA laser system at the University of Rochester's Labo- 
ratory for Laser Energetics (UR/LLE) is the only major facility in the 
United States capable of conducting fully diagnosed direct-drive, 
spherical-implosion Inertial Confinement Fusion (ICF) experiments. 
The LLE also serves as the National Laser Users Facility, available 
to scientists throughout the country for high energy density laser- 
matter interaction experiments. In the mid-1980s, the University 
initiated a request to begin investigations to upgrade the OMEGA 
laser system. The purpose of the OMEGA Upgrade will provide a 
unique national resource capable of achieving sufficient thermonu- 
clear yield to address ignition-scaling physics issues for the Inertial 
Fusion Research Program. Multi-laboratory collaborative experi- 
ments to investigate a number of important ICF issues (ignition 
scaling, fuel-pusher interface mix, preheat, long-scale-length 
plasma physics, and hydrodynamic instabilities) will be carried out 
on the upgraded facility. These experiments will increase the 
confidence associated with the success of a national high-gain lab- 
oratory facility. 


35409 (ECN-RX-92-009) The heat capacity and derived 
thermophysica!l properties of LizZrO, and LigZrO< from 0 to 
1000 K. Cordfunke, E.H.P. (Netherlands Energy Research Founda- 
tion (ECN), Petten (Netherlands)); Laan, R.R. van der; Wyers, 
G.P.; Miltenburg, J.C. van. Netherlands Energy Research Founda- 
tion (ECN), Petten (Netherlands). Apr 1992. 14p. Order Number 
DE93603023. Source: OSTI; NTIS; INIS. 

Submitted to: Journal of Chemical Thermodynamics. 

Low-temperature heat capacities from 5 K to 370 K adabatic 
calorimetry and high-temperature enthalpy increments above 450 K 
to 800 K by drop calorimetry of LizZrO; and LigZrOg have been 
measured. From the results smoothed thermochemical and thermo- 
physical functions have been tabulated at selected temperatures up 
to 1000 K. For the standard molar entropies of LipZrs and LigZrOg 
at 298.15 K the values S,deg /R=(12.79+0.26) and (26.66+0.53), 
respectively, have been found. (author). 9 refs.; 1 fig.; 5 tabs. 


35410 (ENEA-RTI-INN-91-08) ENEA 1990 condensed activ- 
ity report on ceramic breeder materials: Task SBB2 of 
European fusion technology program, ENEA-EURATOM asso- 
clation contract. Alessandrini, F.; Alvani, C.; Bruzzi, L.; Carconi, 
P.L.; Casadio, S.; Contursi, L.; Fava, G.; Festinesi, A.; Filacchioni, 
G.; Mancini, M.R. ENEA, Casaccia (Italy). Area Energia e Inno- 
vazione; Bologna Univ. (Italy). Jun 1991. 9p. Order Number 
DE93712190. Source: OSTI; NTIS (US Sales Only); INIS. 

Since 1983, the ENEA (italian Agency for New Technologies, 
Energy and Environment) Casaccia laboratories have been 
involved in the research and development of tritiogenic lithium ce- 
ramics (breeder materials) for the European program of fusion 
technologies. This paper briefly outlines the 1990 research and de- 
velopment activities by giving the main results obtained in the 
optimization of the lithium aluminate and zirconate fabrication pro- 
cess. The report also comments on the results of work regarding 
physical-chemical property and tritium residence time evaluations. 


35411 


(ENEA-RT-NUCL-90-27) Contributions to 16th sym- 
posium on fusion technology. ENEA, Frascati (Italy). Area 
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Nucleare. Sep 1991. 73p. (CONF-900918—: 16. symposium on fu- 
sion technology (SOFT), London (United Kingdom), 3-7 Sep 1990; 
RT/NUCL-90-27). Order Number DE93712162. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This report deals with many topics on fusion technology by con- 
tributions of several authors of Frascati Energy Research Centre 
(Italy). Its contents are: Frascati Tokamak Upgrade (FTU): electri- 
cal mechanical and thermal features; design and development of 
an 8 MW, 8 GHz LHRH system for FTU; vacuum vessel design for 
the TJ-II helical device; FTU plasma position and current feedback 
control; a helium-cooled ceramic breeder blanket concept with 
lead/graphite as multiplier/moderator; design of the poloidal bit 
blanket for a demo pliant; time dependent simulation of tokamak 
discharges; water gas shift reaction section in the tritium recovery 
plant; TRIDYN: a computer code for the 2-D analysis of the head 
and mass transfer transient of a breeder pin; experimental study of 
water interaction with a steel wall and evaluation of the resulting 
hydrogen permeation flux; European Community design for the 
ITER driver blanket; development of two-stage pellet injectors; pre- 
liminary safety evaluations for ignitor. 


35412 (ENEA-RT-NUCL-90-27, pp. 17-21) Vacuum vessel 
design for TJ-Ii heliac device. Baldarelli, M.; Cecchini, A.; Cuc- 
chiaro, A.; Gasparotto, M.; Pizzuto, A.; Riccardi, B.; Alonso, J.; 
Blaumoser, M.; Botija, J.; Perea, A. ENEA, Frascati (Italy). Area 
Nucleare. Sep 1991. (CONF-900918-: 16. symposium on fusion 
technology (SOFT), London (United Kingdom), 3-7 Sep 1990; 
RT/NUCL-90-27). In Contributions to 16th symposium on fusion 


technology. 73p. Order Number DE93712162. Source: OSTI; 


NTIS (US Sales Only); INIS. 

One of the most critical components of the TJ-II heliac device is 
the vacuum vessel (VV). The considerable effort expended in opti- 
mizing its design resulted in a modular structure surrounding the 
central conductor coils (CC/HX). This solution allows a high grade 
of geometric accuracy and reliability and enables the best surface 
treatments for ultra high vacuum. 


35413 (ENEA-RT-NUCL-90-27, pp. 27-30) Hellum-cooled 
ceramic breeder blanket concept with lead/graphite as multi- 
plier/moderator. Anzidei, L.; Gallina, M.; Petrizzi, L.; Gatto, R. 
ENEA, Frascati (Italy). Area Nucleare. Sep 1991. (CONF-900918-: 
16. symposium on fusion technology (SOFT), London (United King- 
dom), 3-7 Sep 1990; RT/NUCL~90-27). In Contributions to 16th 
symposium on _ fusion technology. 73p. Order Number 
DE93712162. Source: OSTI; NTIS (US Sales Only); INIS. 

Helium-cooled ceramic breeder blanket designs are commonly 
based on the use of beryllium as both multiplying and moderating 
material. The possibility of using lead as multiplier and graphite as 
moderator, instead of beryllium, is investigated by means of a 
proper optimization code, aiming at maximizing the tritium breeding 
ratio (TBR) vs the material composition under the constraints of the 
thermal-hydraulic dimensioning. For a fixed value of the volume 
percentage of voids (25%, including helium coolant), and for upper 
and lower limits of ceramic breeder and structure, respectively an 
optimal blanket configuration is obtained with a 1-D TBR of 1.40 
(lithium silicate) and 1.30 (lithium alluminate), with a 75% Lig en- 
richment of the breeder material. Results of the optimization code 
together with their design implications are discussed in the paper. 
A conceptual design of the optimal blanket configuration is devel- 
oped, starting from a poloidal breeder-in-tube scheme based on 
the on-going ENEA (Italian Agency for New Technologies, Energies 
and Environment) helium-cooled blanket design for DEMO. 


35414 (ENEA-RT-NUCL-90-27, pp. 31-35) Design of 
poloidal bit blanket for DEMO plant. Anzidei, L.; Ferrari, M.; Gal- 
lina, M.; Mazzone, G.; Nardi, C.; Petrizzi, L.; Rado, V.; Violante, V.; 
Zampaglione, V.; Baigorria, C.A. ENEA, Frascati (Italy). Area Nu- 
cleare. Sep 1991. (CONF-900918—-: 16. symposium on fusion 
technology (SOFT), London (United Kingdom), 3-7 Sep 1990; 
RT/NUCL-90-27). In Contributions to 16th symposium on fusion 
technology. 73p. Order Number DE93712162. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The advanced ENEA (Italian Agency for New Technologies, En- 
ergies and Environment) poloidal solid breeder-in-tube (BIT) blanket 
design for a DEMO fusion reactor is presented. Its main operating 
conditions and features are max. neutron fluence = 3X10” n/ 





square cm; max. beryllium vol. swelling = 4%; max. beryllium differ- 
ential swelling = 3%; module poloidal length = 8.5 m; helium inlet/ 
outlet temperature = 250/500 degrees C; pumping power percent- 
age <4%; max. structure temperature <550 degrees C; ceramic 
breeder min/max. temperature 450/750 degrees C; purge circuit 
separated from the coolant circuit; coaxial manifolding system; 3-D 
value of the t.b.r = 1.20; and thermal cycle efficiency 35%. 


35415 (ENEA-RT-NUCL-90-27, pp. 43-47) Water gas shift 
reaction section in tritium recovery plant. lasonna, A.; Violante, 
V.; Zampaglione, V.; Rizzello, C. ENEA, Frascati (Italy). Area Nu- 
cleare. Sep 1991. (CONF-900918-: 16. symposium on fusion 
technology (SOFT), London (United Kingdom), 3-7 Sep 1990; 
RT/NUCL-90-27). In Contributions to 16th symposium on fusion 
technology. 73p. Order Number DE93712162. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In the ceramic blanket concept, a sweep gas is required to re- 
cover the ‘in situ’ tritium produced. The tritium is removed mainly in 
an oxidate form. Two process options for the tritiated water reduc- 
tion step have been developed in the present work. Both options 
have been studied under a NET contract. The reduction is achieved 
by means of a catalytic water gas shift reactor. A model has been 
developed to evaluate the behavior of all the process components. 
The hydrogen isotopes produced are removed by means of a Pd/ 
Ag membrane separator, and the residual tritiated water is trapped 
in molecular sieves and recirculated to the shift reactor. 


35416 (ENEA-RT-NUCL-90-27, pp. 49-52) TRIDYN: Com- 
puter code for 2-D analysis of head and mass transfer 
transient of breeder pin. Rossani, A.; Violante, V.; Za ; 
V. ENEA, Frascati (Italy). Area Nucleare. Sep 1991. (CONF- 
900918—: 16. symposium on fusion tech (SOFT), London 
(United Kingdom), 3-7 Sep 1990; RT/NUCL-90-27). In Contribu- 
tions to 16th symposium on fusion technology. 73p. Order Number 
DE93712162. Source: OSTI; NTIS (US Sales Only); INIS. 

The computer code, TRIDYN, has been developed to study the 
mass and energy transient of a PIN blanket concept under pulsed 
load (burr/off-burn). In the model the tritium release is controlled 
by means of two mechanisms: diffusion within the bulk and des- 
orption at the surface of the grain. The model includes the thermal 
profile evaluations in the breeder and, by taking into account the 
thermal transient, evaluates the tritium inventory, permeation, and 
purge concentration evolution. 


35417 (ENEA-RT-NUCL-90-27, pp. 53-56) Experimental 
study of water interaction with steel wall and evaluation of re- 
sulting hydrogen permeation flux. Bettinali, L.; Violante, V.; 
Zampaglione, V.; Bemporad, E.; Carassiti, F.; Montesperelli, G. 
ENEA, Frascati (Italy). Area Nucleare; Rome Univ. (Italy); Rome-2 
Univ. (Italy). Sep 1991. (CONF-900918—: 16. symposium on fusion 
technology (SOFT), London (United Kingdom), 3-7 Sep 1990; 
RT/NUCL-90-27). In Contributions to 16th symposium on fusion 
technology. 73p. Order Number DE93712162. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The tritium permeation to the coolant is one of the critical points 
in the DEMO-relevant blanket concepts. The tritium produced is 
mainly released in the purge as HT or as HTO when using hydro- 
gen or water for swamping. The aim of the work was to simulate 
the permeation phenomena of tritium through the structural mate- 
rial by use of ordinary water. The experimental study considered 
the effect of the purge gas composition on the permeation rate 
through steel at high temperature. The hydrogen results from the 
interaction of water with a steel surface. The water is contained at 
low partial pressure in an inert gas. The experimental equipment 
has allowed to evaiuete the hydrogen permeation rate and the per- 
meability coefficient, taking into account the water decomposition 
on the steel, the hydrogen adsorption, permeation and desorption 
in the strip stream. The feed gas was Ar with different partial pres- 
sures of the water and without oxigen. The overall permeation 
coefficient obtained from the experimental data ranged over three 
orders of magnitude below the corresponding data for nonoxidated 
hydrogen. 


35418 


(ENEA-RT-NUCL-90-27, pp. 57-61) European Com- 
munity (EC) design for ITER driver blanket. Sibolotti, G.; Fabrizi, 
F.; Ferrari, M.; Mazzone, G.; Petrizzi, L.; Rado, V.; Violante, V.; 
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Zampaglione, V.; Gallori, D.; Grattarola, M. ENEA, Frascati (Italy). 
Area Nucleare; Ansaldo SpA, Genoa (Italy). Research Div. Sep 
1991. (CONF-900918-: 16. symposium on fusion technology 
(SOFT), London (United Kingdom), 3-7 Sep 1990; RT/NUCL-90- 
27). In Contributions to 16th jum on fusion techn 
73p. Order Number DE93712162. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Within the frame of the ITER conceptual design phase a Water 
Cooled Ceramic Blanket (WCCB) design has been developed by 
ENEA (Italian Agency for New Technologies, Energies and Environ- 
ment) and ANSALDO, in close collaboration with the NET Team, 
for application as ITER Driver Blanket. Such a design has been se- 
lected as European design proposal for the ITER Driver Blanket 
and is now under comparison with the Japanese, United States 
and Soviet Union design proposals. An ‘out of pile’ experiment is 
being performed to investigate the thermal-hydraulic and mechani- 
cal performance of a typical blanket module. Status of design and 
experimental activities is reported together with a summary of the 
main features and performances of the EC blanket, based on 
detailed analyses performed in several fields of investigation (neu- 
tronics, thermal-hydraulics, thermomechanics, tritium dynamics, 
safety, industrial feasibility, etc.) during the past two years. 


35419 (ENEA-RT-NUCL-90-27, pp. 63-67) Development of 
pellet injectors. Scaramuzzi, F.; Cardoni, P.; Martinis, 
L.; Ronci, G.; Frattolillo, A.; Migliori, S.; Angelone, G.; Domma, C.; 
Reggiori, A.; Carlevaro, R. ENEA, Frascati (Italy). Area Nucleare. 
Sep 1991. (CONF-900918—: 16. symposium on fusion technology 
(SOFT), London (United Kingdom), 3-7 Sep 1990; RT/NUCL-90- 
27). In Contributions to 16th ium on fusion technology. 
73p. Order Number DE93712162. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Since 1985 a collaboration between the Frascati and Milan 
Groups (Italy) has been operating and has been aimed to the real- 
ization of a solid Dz pellet injector based on a two-stage light gas 
gun. Speeds up to 2.9 km/s have been achieved in a reliable per- 
formance with unbroken pellets. in this paper a miniaturized 
version of the injector, to be operated on the Frascati Tokamak, 
FTU, will be described. Furthermore, developments aimed to obtain 
the injection of many pellets in rapid succession, still using a two- 
stage gun, have been initiated and will be described. 
35420 (ENEA-RT-NUCL-90-27, pp. 69-73) Preliminary 
satety evaluations for IGNITOR. Ciattaglia, S.; Gasparotto, M.; 
Bourdon, J.; Ferrari, G.; Rosa, D. ENEA, Frascati (Italy). Area Nu- 
cleare; Ansaldo SpA, Genoa (Italy). Research Div. Sep 1991. 
(CONF-900918—-: 16. symposium on fusion technology (SOFT), 
London (United Kingdom), 3-7 Sep 1990; RT/NUCL-90-27). In 
Contributions to 16th symposium on fusion tec: . 73p. Order 
Number DE93712162. Source: OSTI; NTIS (US Sales Only); INIS. 

ignitor is a proposed high magnetic field tokamak experiment 
aimed at reaching ignition conditions in a D-T plasma and at study- 
ing the ignited plasma properties for a period of a few seconds. 
The main sources of risk originate from direct irradiation during the 
pulse and from the inventory of tritium and activated materials co- 
existing with a very high amount of energy during the pulse. The 
most severe accident for the public derives from the release of 
stored magnetic energy through an electric arc and the loss of the 
bunker tightness; for workers, from a break in the tritium injection 
pipe in the tritium area. in any case, the maximum dose remains 
below the envelope already prescribed for the reference site (ispra 
centre, Italy) for the maximum dose to the public and below the 
limits specified for workers occupation. During normal operation, 
the annual dose is well below 5 mSv for both categories. 


35421 (ETDE-IT-92-62) Thermal hydraulic analysis of ba- 
sic breeder module of European ceramic BIT Demo bianket. 
Cevolani, S.; Proust, E.; Vallette, F. ENEA, Bologna (Italy). 1991. 
23p. (CONF-9106310-3: 2. international symposium on fusion nu- 
clear technology and exposition, Karlsruhe (Germany), 2-7 Jun 
1991). Order Number DE93712144. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The European ceramic B.I.T. blanket design proposed for the 
NET/ITER related DEMO plant features helium-cooled poloidal 
breeder modules consisting of a shrouded bundle of breeder tubes 
contained in a pressure tube and surrounded by beryllium blocks. 
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This kind of breeder module raises some problems as far as the 
mastery of pressure losses and hot spots is concerned problems 
which might, a priori, jeopardize the feasibility and performance of 
the bianket. First results of thermal hydraulic analyses performed 
by means of heat transport and subchannel codes, prove quite en- 
couraging in this respect. Remaining uncertainties which are not 
crucial for the viability of the proposed module design will never- 
theless require specific experiments. 


35422 (ETDE-IT—-92-69) Neutron activation, gamma spec- 
trometry and trittum measurements on italian lithium 
aluminate and zirconate, as selection means of candidate 
breeders for fusion reactors. Carconi, P.L.; Casadio, S.; Moauro, 
A. ENEA, Casaccia (Italy). Centro Ricerche Energia. 1991. 6p. 
(CONF-910920-34: 4. topical meeting on tritium technology in fis- 
sion, fusion, and isotopic applications, Albuquerque, NM (United 
States), 29 Sep - 4 oct 1991). Order Number DE93712107. 
Source: OSTI; NTIS (US Sales Only). 

Measurements of impurities and tritium releasing characteristics 
of lithium aluminate and zirconate, prepared by ENEA (Italian Na- 
tional Agency for New Technologies, Energy and Environment) in 
the frame of the European Program on Fusion Technology, have 
been performed, respectively by neutron activation analysis (NAA) 
and ‘out of pile’ annealing. The resulting tritium removing rate from 
the ceramics was interpreted in terms of surface desorption kinet- 
ics. With reference purge gas (He+0.1% Ho), the predominant 
form of tritium, released by lithium aluminate is HT-T2, HTO-T20 
by lithium zirconate. The latter was found to have a better perfor- 
mance in tritium release than aluminate. The presence of moisture 
was found to catalyse the tritium release at lower temperatures. 


35423 (EUR-13594) High thermal performance divertor 
plate optimization of the monobloc divertor plate by the use of 
ultra-high thermal conductivity carbon fibres. Matera, R. (Com- 
mission of the European Communities, Ispra (Italy). Joint Research 
Centre); Merola, M. Commission of the European Communities, 
Luxembourg (Luxembourg). 1992. 66p. Source: OSTI; NTIS (US 
Sales Only); INIS. 
A study of an advanced divertor plate is presented. 
The essential feature of the new concept, apart from the use of ul- 
igh conductivity carbon fibres, is the use of a single material, a 
CFC composite, for the whole structure. The coolant is helium gas. 
The main advantages of this solutions are: elimination of the 
severe joint-interface problems inherent in other multimaterial solu- 
tions, avoidance of the risk of burn-out, no damage caused by 
run-away electrons, low-activation properties, great tolerance 
towards off-normal operating conditions, great reduction of me- 
chanical stresses induced by electromagnetic transient and the 
ease of baking at high temperature. The maximum computed tem- 
perature is about 1000 C and the required pumping power is 
approximately only 30 % higher than a corresponding cooling per- 
formed by water in swiri-tubes. 


35424 (EUR-14027) On the migration behaviour of deu- 
terlum in stainless steel in the presence of helium. Gautsch, O. 
(Commission of the European Communities, Ispra (Italy). Joint Re- 
search Centre). Commission of the European Communities, 
Luxembourg (Luxembourg). 1992. 15p. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The migration behaviour of hydrogen isotopes in structural mate- 
rials is required. A typical for the first wall of a thermo-nuclear 
fusion reactor which is implanted with helium, deuterium and tri- 
tium. To determine the migration distances of deuterium in the 
presence of helium, helium and deuterium ions have been im- 
planted into AIS! 316 targets at different ion energies and target 
temperatures. Then their concentration profiles have been deter- 
mined by means of either the Secondary lon Mass Spectroscopy 
(SIMS) or the Elastic Recoil Detection (ERD). It could be deduced 
from the spectra that the implanted helium migrates into the bulk. 
The implanted deuterium remains near the surface of the implanted 
target. In the presence of pre-implanted helium, however, the im- 
planted deuterium migrates away from the surface. This type of 
migration behaviour remains the same whether the D* ion is im- 
planted as 40 KeV, 100 deg C, or at 30 KeV, 350 deg C. Both for 
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helium and deuterium the effective diffusion coefficients and migra- 
tion distances are significantly smaller than those predicted by 
classical diffusion laws. 


35425 (JAERI-M-92-052) High heat flux experiment on 
B,C-overlaid C/C composites for plasma facing materials of 
JT-60U. Nakamura, Kazuyuki (Japan Atomic Energy Research 
Inst., Naka, Ibaraki (Japan). Naka Fusion Research Establishment); 
Akiba, Masato; Suzuki, Satoshi. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Apr 1992. 48p. (in Japanese). Order Number 
DE93715315. Source: OSTI; NTIS; INIS. 

In JT-60U, B,C-overlaid C/C composites are under investigation 
for the divertor tile application. The tiles will be exposed to severe 
heat loads, which are estimated to be around 10 MW/m? for 5s in 
case of normal plasma operation and 2-3 MJ/m? in case of plasma 
disruption. Surface damages of B,C-overlaid C/C composites were 
investigated. High heat flux irradiation experiments using the JAERI 
electron beam irradiation stand (JEBIS) have been carried out on 
three kinds of B,C-overlaid C/C composites. The three methods of 
overlaying B,C with thickness of 100-250 um on C/C composites 
are the conversion method, the chemical vapor deposition (CVD) 
method and the low pressure plasma spray (LPPS) method. Irradi- 
ations were performed under the normal (5-40 MW/m?, 5s) and 
disruption (550 MW/m?, 5-10 ms) conditions. Measurements were 
made with respect to the weight loss, changes of the surface mor- 
phology and of the surface atomic composition, and the surface 
temperature. As a result of these experiments, it turned out that 
the conversion method is superior to others with regard to the sur- 
face damages under the present heat flux conditions. (J.P.N.). 


35426 (LA-UR-92-2786) Forming a “perfectly” uniform 
shell of solid DT fusion fuel by the bete-layering process. Hof- 
fer, J.K. (Los Alamos National Lab., NM (United States)); Foreman, 
L.R.; Mapoles, E.R.; Simpson, J.D. Los Alamos National Lab., NM 
(United States). [1992]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
920913-14: 14. international conference on plasma physics and 
controlled nuclear fusion research, Wuerzburg (Germany), 30 Sep - 
7 oct 1992; IAEA-CN-56/G-3-4). Order Number DE92040216. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Optical measurements made with a high resolution CCD video 
camera show that the solid DT layer formed by the “beta-layering” 
process in an isothermal cylindrical bore of 2000 um diameter may 
meet the strict criteria for layer thickness uniformity required by im- 
plosion considerations (~ 1% of the average layer thickness). 
Measurements are reported on preliminary experiments in which a 
75 ym thick solid layer was formed. Although the solid DT layer on 
the bore equilibrated with the expected rate constant of ~ 30 min- 
utes, the layers on the optical windows were not optically smooth 
after more than 16 hours, leading to slight optical aberrations in the 
final image. 


35427 (LBL-31523) Heavy-lon Fusion Accelerator Re- 
search, 1991. Lawrence Berkeley Lab., CA (United States). Mar 
1992. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Order Number 
DES93001530. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following topics: research with 
multiple- beam experiment MBE-4; induction linac systems experi- 
ments; and long- range research and development of heavy-ion 
fusion accelerators. 


35428 (LBL-31524) Magnetic Fusion Energy, 1991. 
Lawrence Berkeley Lab., CA (United States). Mar 1992. 23p. 
Sponsored by USDOE, Washington, DC (United States); Depart- 
ment of Defense, Washington, DC (United States). DOE Contract 
AC03-76SF00098. Order Number DE93001542. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report discusses the following topics: Neutra-beam injection 
for ITER; ion sources; materials modification and synthesis; and 
plasma theory and nonlinear dynamics. 
35429 (LBL-31917) The HILDA program. Close, E.; Fong, C; 
Lee, E. Lawrence Berkeley Lab., CA (United States). 30 Oct 1991. 
100p. Sponsored by USDOE, Washington, DC (United States). 





DOE Contract ACO3-76SF00098. Order Number DE93001533. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Although this report is called a program document, it is not sim- 
ply a user's guide to running HILDA nor is it a programmer's guide 
to maintaining and updating HILDA. It is a guide to HILDA as a 
program and as a model for designing and costing a heavy ion fu- 
sion (HIF) driver. HILDA represents the work and ideas of many 
people; as does the model upon which it is based. The project was 
initiated by Denis Keefe, the leader of the LBL HIFAR project. He 
suggested the name HILDA, which is an acronym for Heavy lon 
Linac Driver Analysis. The conventions and style of development of 
the HILDA program are based on the original goals. It was desired 
to have a computer program that could estimate the cost and find 
an optimal design for Heavy lon Fusion induction linac drivers. This 
program should model near-term machines as well as fullscale 
drivers. The code objectives were: (1) A relatively detailed, but 
easily understood model. (2) Modular, structured code to facilitate 
making changes in the model, the analysis reports, and the user 
interface. (3) Documentation that defines, and explains the system 
model, cost algorithm, program structure, and generated reports. 
With this tool a knowledgeable user would be able to examine an 
ensemble of drivers and find the driver that is minimum in cost, 
subject to stated constraints. This document contains a report sec- 
tion that describes how to use HILDA, some simple illustrative 
examples, and descriptions of the models used for the beam dy- 
namics and component design. Associated with this document, as 
files on floppy disks, are the complete HILDA source code, much 
information that is needed to maintain and update HILDA, and 
some complete examples. These examples illustrate that the 


present version of HILDA can generate much useful information 
about the design of a HIF driver. They also serve as guides to 
what features would be useful to include in future updates. The 
HPD represents the current state of development of this project. 


35430 (MLM-3759(OP)) Isotopic separation of *He/“He 
from solar wind gases evoived from the lunar regolith. Wilkes, 
W.R. (EG and G Mound Applied Technologies, Miamisburg, OH 
(United States)); Wittenberg, L.J. EG and G Mound Applied Tech- 
nologies, Miamisburg, OH (United States). [1992]. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
88DP43495. (CONF-9205239-1: 3. international conference on 
engineering construction and operations in space, Denver, CO 
(United States), 31 May - 4 jun 1992). Order Number 
DE92019339. Source: OSTI; NTIS; INIS; GPO Dep. 

The potential benefits of 3He when utilized in a nuclear fusion re- 
actor to provide clean, safe electricity in the 21st century for the 
world’s inhabitants has been documented. Unfortunately, He is 
scarce on earth. Large quantities of "He, perhaps a million tonnes, 
are embedded in the lunar regolith, presumably implanted by the 
solar wind together with other elements, notably He, H, C and N. 
Several studies have suggested processing the lunar regolith and 
recovering these valuable solar wind gases. Once released, these 
gases can be separated for use. The separation of helium isotopes 
is described in this paper. *He constitutes only 400 at-ppm of lunar 
He, too dilute to separate economically by distillation alone. A “su- 
perfiuid” separator is being considered to preconcentrate the 3He. 
The superfluid separator consists of a porous filter in a tube main- 
tained at a temperature of 2.17 K or less. Although the “He, which 
is superfluid below 2.17 K, flows readily through the filter, the He is 
blocked by the filter, and becomes enriched at the feed end. He 
can be enriched to about 10% in such a system. The enriched 
product from the superfluid separation serves as a feed to a distil- 
lation apparatus operating at a pressure of 9 kPa, with a boiler 
temperature of 2.4 K, and a condenser temperature of 1.6 K. Un- 
der constant flow conditions, a 99.9% enriched He product can be 
produced in this apparatus. The heat rejection load of the refrigera- 
tion equipment necessary to cool the separation operations would 
be conducted during the lunar nights. 


35431 (NIFS-PROC-9, pp. 19-28) L-splitting effect and line 
profile modeling for average atom model. Nishikawa, Takeshi 
(Osaka Univ., Suita (Japan). Inst. of Laser Engineering); Takebe, 
Hideaki; Mima, Kunioki. National Inst. for Fusion Science, Nagoya 
(Japan). Oct 1991. (CONF-9107211—: X-ray radiation from hot- 
dense plasmas and atomic processes, Nagoya (Japan), 1-2 Jul 
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1991). In X-ray radiation from hot dense plasmas and atomic pro- 
cesses. 197p. Order Number DE92782176. Source: OSTI; NTIS; 
INIS. 

We have developed a model in which the [splitting effect is 
treated in calculating spectral opacities and emissivities of partially 
ionized high-Z plasma. The average ion model is used to describe 
the electronic state of the plasma. In order to model the line groups 
made of the line emissions from ions in different charge states, we 
have used a statistical method and calculated the distribution of 
the charge states from the averaged electron population in each 
bound state. The spectral opacities and emissivities are calculated 
with the electron distribution given from the collisional-radiative bal- 
ance relation, and used to simulate experiments carried out by 
irradiating high intensity 3 w (0.35 yum) laser lights on gold foils. It 
is found that the An = 0 transition (n : principal quantum number) 
can explain the peaked spectra near hv = 200 eV and Isplitted 
emission of n = 5-4 transition can explain the flat spectra in the re- 
gion of hv = 400 = 800 eV seen in the experiments. (author). 


35432 (NIFS-PROC-—9, pp. 33-42) Practical inertial confine- 
ment fusion and its numerical modeling. Kawata, S. (Nagaoka 
Univ. of Technology, Niigata (Japan)); Teramoto, T.; Wada, S.; Shi- 
romoto, M.; Kato, S.; Aoyagi, M.; Saitoh, T.; Kiyokawa, S. National 
Inst. for Fusion Science, Nagoya (Japan). Oct 1991. (CONF- 
9107211-: X-ray radiation from hot-dense plasmas and atomic 
processes, Nagoya (Japan), 1-2 Jul 1991). In X-ray radiation from 
hot dense plasmas and atomic processes. 197p. Order Number 
DE92782176. Source: OSTI; NTIS; INIS. 

We introduce and discuss the of practical inertial 
confinement fusion (ICF) in which a fuel pellet contains deuterium- 
tritium fuel more than 1000 mg. In the practical ICF the fuel 
compression ratio is less than 100 times of the solid density. Be- 
cause of that, required constraints for fuel compression are relaxed 
compared with those for the high-compression implosion of a small 
pellet. The implosion nonuniformity of 10 % can be allowed and 
the low implosion speed, that is 10° cm/sec, is sufficient. This con- 
cept serves a practical alternative way realizing ICF. In addition, 
we also present the improvement for the shielding constant being 
used in the screened-hydrogen energy level in the average ion 
model which is widely used in the numerical model for the ICF pel- 
let implosion. The improvement is performed by using energy level 
and population derived from the computation based on the Dirac- 
Fock-Slater model. (author). 


35433 (NIFS-PROC-9, pp. 57-61) Radiation transport de- 
pendence on modeling in laser-produced plasmas. Nishiguchi, 
A. (institute for Laser Technology, Suita, Osaka (Japan)); Mima, K. 
National Inst. for Fusion Science, Nagoya (Japan). Oct 1991. 
(CONF-9107211-: X-ray radiation from hot-dense plasmas and 
atomic processes, Nagoya (Japan), 1-2 Jul 1991). In X-ray radia- 
tion from hot dense plasmas and atomic processes. 197p. Order 
Number DE92782176. Source: OST; NTIS; INIS. 

The radiation transport property is examined with several differ- 
ent modeling especially the collisional ionization rate coefficient and 
bound-bound opacity treatment (line transport) in laser produced 
plasmas. The rate equation is solved coupled with the implosion 
hydrodynamic. The difference of total emitted radiation energy loss 
for different rate coefficient is up to 35 % and especially the differ- 
ence of the K-shell emission is up to 110 %. The difference due to 
the bound-bound opacity treatment is about 50%. (author). 


35434 (NIFS-PROC-9, pp. 169-178) Analytical transport 
modeling of divertor plasma with radiation cooling. Shimada, 
Michiya (Japan Atomic Energy Research Inst., Naka, Ibaraki 
(Japan). Naka Fusion Research Establishment). National Inst. for 
Fusion Science, Nagoya (Japan). Oct 1991. (CONF-9107211—: X- 
ray radiation from hot-dense plasmas and atomic processes, 
Nagoya (Japan), 1-2 Jul 1991). In X-ray radiation from hot dense 
plasmas and atomic processes. 197p. Order Number 
DE92782176. Source: OSTI; NTIS; INIS. 

Plasma fluid equations (equations of continuity, pressure balance 
and heat conduction) of the divertor plasma are solved analytically 
with the neutral particle. Radiative cooling is also included. (au- 
thor). 
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35435 (NIFS-PROC-—9, pp. 179-182) .H2 and H2* densities at 
the plasma boundary. Sawada, Keiji (Kyoto Univ. (Japan). Faculty 
of Engineering); Fujimoto, Takashi. National Inst. for Fusion 
Science, Nagoya (Japan). Oct 1991. (CONF-9107211—: X-ray radi- 
ation from hot-dense plasmas and atomic processes, Nagoya 
(Japan), 1-2 Jul 1991). In X-ray radiation from hot dense plasmas 
and atomic processes. 197p. Order Number DE92782176. Source: 
OSTI; NTIS; INIS. 

Published in summary form only. WT-3 TOKAMAK/wall effects; 
PLASMA DENSITY; PLASMA SHEATH; PLASMA SCRAPE-OFF 
LAYER; PLASMA DIAGNOSTICS; HYDROGEN; ATOMIC IONS; 
QUANTITY RATIO; QUANTUM NUMBERS; BALMER LINES; ION- 
IZATION; HYDROGEN IONS 


35436 (UCRL-52000-92-7) Energy and Technology Review, 
July 1992. Sefcik, J.A. (ed.). Lawrence Livermore National Lab., 
CA (United States). 1992. 22p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE93001273. Source: OSTI; NTIS; GPO Dep. 

This report contains papers that discusses: rapid removal of 
underground hydrocarbon spills; and diagnostics for inertial con- 
finement fusion research. 


35437 (UCRL-ID-111521) Characteristics of the Nova laser 
disk edge cladding epoxy. Wolfe, C.R. Lawrence Livermore Na- 
tional Lab., CA (United States). 20 Aug 1992. 25p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE92041046. Source: OSTI; NTIS; GPO 


The technical characteristics of the optical epoxy used to edge 
clad laser disks are described. Incoming QA of this material is re- 
quired to account for variation of the commercial supply over time 
and to ensure optimal performance of the material in high power 
laser applications. Characteristics of the epoxy starting components 
and the cured polymer are described. Testing of four batches of 
commercially supplied materials used over a period of five years is 
reported. 
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35438 (CONF-891098-14) Tools for improving predictive 
capabilities of environmental impact assessments: Structured 
hypotheses, audits, and monitoring. Bernard, D.P. (Environmen- 
tal and Social Systems Analysts Ltd., Vancouver, BC (Canada)); 
Marmorek, D.R.; Hunsaker, D.B. Jr. Oak Ridge National Lab., TN 
(United States). [1989]. 39p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From The 
scientific challenges of NEPA: future directions based on 20 years 
of experience; Knoxville, TN (United States); 24-27 Oct 1989. Or- 
der Number DE92019875. Source: OSTI; NTIS; INIS; GPO Dep. 

In this paper we recommend three tools for improving impact 
predictions: (1) structured impact hypotheses, (2) environmental 
audits, and (3) environmental monitoring. Use of these tools in 
combination, and formally integrating them into the environmental 
impact assessment (EIA) process, could ensure continued 
evolution in our capability to accurately forecast environmental con- 
sequences of project activities. Use of these tools represents an 
inherently different paradigm, one which is based upon an experi- 
mental approach which acknowledges our incomplete knowledge of 
all ecosystem complexities. 


35439 (KFK-5044) KfK institute for Radiochemistry. 
Progress report on research and development activities in 
1991. Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. 
fuer Radiochemie. Mar 1992. 3ip. (In German). Order Number 
DE93702253. Source: OSTI; NTIS (US Sales Only); INIS. 

The activities undertaken by the Institute of Radiochemistry 
(IRCH) in 1991 under the following projects are presented: (1) Pol- 
lutant control in the environment (water and soil, systems analysis 
and environmental engineering); (2) nuclear fusion (blanket devel- 
opment, tritium technology); (3) radioactive waste management 
(basic works on reprocessing technologies, waste products, and 
ultimate storage facilities); (4) microtechnology (chemical microsen- 
sor development), and (5) other research projects (institute-related 
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non-sponsored research). In the annex the publications by the 
IRCH staff are listed. (orig.). ; 


35440 (LA-UR-92-2008) A graded approach to the system- 
atic design and delivery of training. Mullaney, C.A. Los Alamos 
National Lab., NM (United States). [1992]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9208115—1: Association of management 
conference, Las Vegas, NV (United States), 4-7 Aug 1992). Order 
Number DE92017504. Source: OSTI; NTIS; GPO Dep. 

To upgrade and influence training, the training organization at 
Los Alamos National Laboratory (LANL) has developed a system- 
atic and flexible graded approach to training. Acknowledging that 
quality training begins with adequate planning and preparation and 
that success is the results of systematic training measures put in 
place after careful evaluation of a wide variety of options, the train- 
ing organization developed the Layers for Instructional Systems for 
Training (LIST) model to guide Laboratory groups through the de- 
sign and conduct of training programs and courses. The model is a 
comprehensive, two-step approach to training that allows line man- 
agers and training coordinators to balance implementation of 
systematic training that will satisfy comprehensive federal require- 
ments with practical organizational constraints. 


35441 (LA-UR-92-2524) The SWOOPE experience: Precol- 
lege students mapping the environment. Eckhardt, R.C.; Hyer, 
D.K. Los Alamos National Lab., NM (United States). [1992]. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9209164-6: New Mexico con- 
ference on the environment: toward a sustainable environment, 
Albuquerque, NM (United States), 13-15 Sep 1992). Order Number 
DE92040390. Source: OSTI; NTIS; INIS; GPO Dep. 

SWOOPE (Students Watching Over Our Planet Earth) is an in- 
novative environmental science education program for teachers 
and students sponsored by the Department of Energy and devel- 
oped at the Los Alamos National Laboratory. The students, 
kindergarten through high school, gather data on an item of con- 
cern in the environment and send some of those data to a 
database at Los Alamos. Discussions and graphs of their results 
are sent back to them in newsletters. One of the key ideas of the 
program i s to involve the students in the process of science. They 
learn how to gather the data through a variety of hands-on science 
activities in the classroom and then take the measuring devices 
home to gather data in their own environment. Frequently, this in- 
volves their parents in the process as well. Although the measuring 
devices are usually simple and inexpensive, they are true scientific 
instruments, capable of gathering meaningful data. The collected 
data are available to scientists, agencies, and the community at 
large. Thus, the students participate in a truly collaborative scien- 
tific effort. Two SWOOPE Discovery Units, Water Quality and 
Radiation and Radon, were developed by teachers at summer in- 
stitutes and have been piloted in the classroom over a two-year 
period. Currently, 112 teachers and almost 5000 students are us- 
ing the materials. Data collected by students in the Radiation and 
Radon Unit include radon measurements and background mea- 
surements of ionizing radiation. The. student data on radon are 
being used b a study of home radon levels in New Mexico by the 
New Mexico Environment Department. Students in the Water Qual- 
ity Unit are gathering data on city, ground and surface water that 
should also prove useful to environmental scientists. The water 
measurements include pH, temperature, turbidity, hardness, and 
the concentrations of nitrates, chlorine, and coliform bacteria. 


35442 (ORNL/TM—12082) Report style guide for subcon- 
tractors of the Efficiency and Renewables Research Section, 
Energy Division, Oak Ridge National Laboratory. Stone, T.A.; 
Bennett, M.N. Oak Ridge National Lab., TN (United States). Sep 
1992. 42p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE92040649. Source: OSTI; NTIS; GPO Dep. 

This document has been paraphrased from the ORNL Document 
Preparation Guide (DPG). It is intended for use by Efficiency and 
Renewables Research Section, Energy Division, ORNL subcon- 
tractor reports so that review and editing effort can be minimized. 
Topics covered are typing instructions, document format, usage, 
abbreviations and acronyms, and standard editing marks. 





35443 (SAND-92-0152C) The protection of the facsimile 
(FAX) machine against the insider threat. Waddoups, |.G.; 
Tucker, M.D. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF- 
9207102-56: Institute of Nuclear Materials Management (INMM) 
annual meeting, Orlando, FL (United States), 19-22 Jul 1992). Or- 
der Number DE92019424. Source: OSTI; NTIS; GPO Dep. 

This paper discusses the major issues associated with protecting 
FAX machines from being used to transmit classified information. 
After discussing the ideal approach to addressing this problem, a 
practical solution is presented and a description of a prototype sys- 
tem is given. 


35444 (WHC-SA-1251) Real world experiences with nu- 
clear science in the classroom: What an individual can do. 
Fox, M.R. Westinghouse Hanford Co., Richland, WA (United 
States). Jun 1991. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-87RL10930. (CONF-910603— 
29: Annual meeting of the American Nuclear Society (ANS), 
Orlando, FL (United States), 2-6 Jun 1991). Order Number 
DE92019776. Source: OSTI; NTIS; GPO Dep. 

Contributing factors to science illiteracy are discussed. Also, the 
educational institutions as a factor, and specific activities which 
have been achieved to help mitigate a small part of the problem 
are described. The activities undertaken with the grades K-12 in 
education communities related to energy education and to nuclear 
energy education are included. 


35445 (WHC-SA-1502) The information age as a work in 
progress: Implications for technical communicators. Preecs, 
B.L. Westinghouse Hanford Co., Richland, WA (United States). Jul 
1992. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-87RL10930. (CONF-9210155—1: Society for 
technical communication region 7 conference, Denver, CO (United 
States), 15-17 Oct 1992). Order Number DE92019780. Source: 
OSTI; NTIS; GPO Dep. 

The commercial media system in the United States is in the 
midst of radical, even revolutionary changes. Cable television com- 
panies are vying with telephone companies to provide advanced 
communications and information services to both homes and busi- 
nesses. Recent decisions by the Federal Communications 
Commission to allow television networks to buy cable television 
systems create the possibility of bypassing local television stations. 
Computer companies are planning joint ventures with entertain- 
ment companies. The publishing, broadcasting, advertising, 
communications, and information-services businesses are converg- 
ing into one universal, digital, interactive industry with annual 
revenues exceeding $120 billion. The same technology-driven 
changes also affect government. State and local governments are 
experimenting with delivering some government services electroni- 
cally. While early experiments focus on easily delivered services, 
such as auto licenses, more complex applications are underway, 
such as creating information networks for economic development 
or converting property and utility records into computerized maps. 
The Information Age has arrived, and the implications for Society 
for Technical Communication (STC) members can hardly be over- 
stated. Technical communicators will face changes in the way they 
work and how their work is distributed. 


35446 (Y/ENG/SE-116) Martin Marietta Energy Systems, 
Inc. new operating contract and the of Energy’s 
compliance documents. Insalaco, J.W. Oak Ridge Y-12 Plant, TN 
(United States). 31 Jul 1992. 5p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840S21400. 
(CONF-9208117-7: 1992 safety analysis workshop, Salt Lake City, 
UT (United States), 11-13 Aug 1992). Order Number DE92019812. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Short communication. CONTRACTORS/contracts; US DOE/ 
contracts; CONTRACTORS; CONTRACTS; COMPLIANCE; DOCU- 
MENTATION; DOCUMENT TYPES 
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Refer also to citation(s) 33065, 33095, 33526, 33527, 33528, 
33657, 33737, 33738, 33739, 33743, 34498, 35285 


35447 (ER-BC-92-04) Computer-processed financial data 
at Westinghouse Environmental Company of 
Ohio. USDOE Office of Inspector General, Oak Ridge, TN (United 
States). Eastern Regional Audit Office. 20 Aug 1992. 34p. Spon- 
sored by USDOE, Washington, DC (United States). Source: OSTI 
(Free of Charge). 

The Westinghouse Environmental Management Company of 
Ohio (WEMCO) is responsible for performing environmental compii- 
ance, waste management, and environmental restoration activities 
at the Fernald Environmental Management Project. The audit ob- 
jective was to determine whether WEMCO’s internal controls for 
computer-processed financial data provided reasonable assurance 
that data were reliable, relevant, and complete. The audit 
disclosed that WEMCO did not have (1) adequate procedures and 
computer system controls for selected computer-based financial 
data, or (2) an effective computer security program. The primary 
reasons for these internal control weaknesses were that WEMCO 
had not properly implemented applicable Federal and DOE regula- 
tions and used available controls in’ computer software programs. 
As a result of these control deficiencies, WEMCO could provide 
DOE only limited assurance that (a) financial computer systems 
processed financial data reliably and were adequately protected 
against damage or loss, and (b) mission essential functions could 
be accomplished in an emergency situation. Our report identifies 
various corrective actions for strengthening internal controls and 
improving the computer security program. Management stated that 
corrective actions had been initiated for each of the recommenda- 
tions in this report. For some recommendations, management 
planned alternative corrective actions. All the corrective actions 
were responsive to the intent of the audit recommendations. 


35448  (K/CSD/TM-64-Rev.4) Automated Estimating System 
(AES), Version 5.1, User’s manual: Revision 4. Schwarz, R.K. 
(ed.); Holder, D.A. Oak Ridge K-25 Site, TN (United States). Aug 
1992. 174p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840T21400. Order Number 
DE93000380. Source: OSTI; NTIS; GPO Dep. 

This document describes Version 5.1 of the Automated Estimat- 
ing System (AES), a personal computer-based software package. 
The AES is designed to aid in the creation, updating, and reporting 
of project cost estimates for the Estimating and Scheduling Depart- 
ment of the Martin Marietta Energy Systems, Inc., Engineering 
Division. AES provides formatted input screens to guide the user 
though the estimate creation/update process and provides several 
standardized reports that allow cost to be sorted and summarized 
in many different formats and at several levels of aggregation. 


35449 (K/CSD/TM-102) Automated Estimated System 
(AES) Standard Value and Guidelines programs user's manual. 
Schwarz, R.K. (ed.); Holder, D.A. Oak Ridge K-25 Site, TN (United 
States). Aug 1992. 54p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840T21400. Order Number 
DE92041243. Source: OSTI; NTIS; GPO Dep. 

This manual contains instructions for operating two administra- 
tive programs: the Standard Value program and the Guidelines 
program. These programs are operated and controlled by a se- 
lected individual in the Estimating. and Scheduling Department of 
the Martin Marietta Energy Systems, Inc., Engineering Division. 
They are used to control and standardize input into the Automated 
Estimating System (AES) Estimating program, a personal 
computer-based software package designed to aid in the creation, 
updating, and reporting of project cost estimates. The AES Esti- 
mating program is documented in a separate user's manual. 


35450 (NIRS-30) Annual report of national institute of ra- 
diological sciences, April 1990 - March 1991. National Inst. of 
Radiological Sciences, Chiba (Japan). Jul 1991. 131p. Order Num- 
ber DE93715313. Source: OSTI; NTIS; INIS. 

This annual report is a compilation of the research activities and 
achievement in the National Institute of Radiological Sciences 
(NIRS) in Japan during the fiscal year 1990 (from April 1990 
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through March 1991). The research covers a wide range of radio- 
logical sciences from molecular to environmental studies and 
medicine including engineering. Topics consists of physics, chem- 
istry, bio-medical science, clinical research, and environmental 
sciences, covering a total of 86 titles. A list of publications by staff 
members, activities of research divisions, and organization chart of 
the NIRS are given in Appendix. (J.P.N.) 102 refs. 


9902 Mathematics and Computers 


Refer also to citation(s) 32700, 32854, 32887, 32889, 32922, 
$2923, 32993, 32994, 33064, 33100, 33227, 33236, 33238, 33395, 
33396, 33431, 33432, 33449, 33470, 33474, 33484, 33485, 33486, 
33496, 33581, 33582, 33584, 33649, 33655, 33658, 33660, 33664, 
33668, 33674, 33685, 33714, 33773, 33813, 33818, 33819, 34039, 
34049, 34091, 34209, 34239, 34260, 34261, 34262, 34263, 34264, 
34269, 34270, 34271, 34273, 34275, 34279, 34280, 34281, 34282, 
34283, 34284, 34285, 34301, 34346, 34379, 34383, 34427, 34507, 
34508, 34514, 34517, 34525, 34529, 34579, 34615, 34619, 34620, 
34648, 34739, 34743, 34784, 35019, 35072, 35077, 35123, 35164, 
35193, 35271, 35275, 35279, 35280, 35326, 35342, 35343, 35371, 
35372, 35411, 35412, 35413, 35414, 35415, 35416, 35448, 35449, 
35522, 35523, 35524, 35530, 35533 


35451 (ANL/CP-76558) Environmental Compliance Man- 


System. Brownson, L.W. (Argonne National Lab., Idaho 
Falis, ID (United States)); Krsul, T.; Peralta, R.A.; Knudson, D.A.; 
Rosignolo, C.L. Argonne National Lab., IL (United States). [1992]. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9209160-1: International sym- 
posium on energy, environment and information management, 
Argonne, IL (United States), 15-18 Sep 1992). Order Number 
DE92019595. Source: OSTI; NTIS; INIS; GPO Dep. 
Argonne National Laboratory (ANL) is developing the Environ- 
mental Compliance Management System (ECMS) as a 


comprehensive, cost-effective tool to ensure (1) that the Laboratory 


complies with all applicable federal and state environmental laws 
and regulations, (2) that environmental issues and concerns are 
recognized and considered in the early phases of projects; and (3) 
that Laboratory personnel conduct Laboratory operations in the 
most environmentally acceptable manner. The ECMS is an expert 
computer system which is designed to allow project engineers to 
perform an environmental evaluation of their projects. The system 
includes a Master Program which collects basic project information, 
provide utility functions, and access the environmental expert mod- 
ules, environmental expert system modules for each federal and 
state environmental law which allows the user to obtain specific in- 
formation on how an individual law may affect his project; and 
site-specific databases which contain information necessary for ef- 
fective management of the site under environmental regulations. 
The ECMS will have the capability to complete and print many of 
the necessary environmental forms required by federal and state 
agencies, including the Department of Energy. 


35452 (ANL/MCS-TM—167) Automatic differentiation bibil- 
ography. Corliss, G.F. (comp.). Argonne National Lab., IL (United 
States). Mathematics and Computer Science Div. Jul 1992. 30p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE92040599. Source: 
OSTI; NTIS; GPO Dep. 

This is a bibliography of work related to automatic differentiation. 
Automatic differentiation is a technique for the fast, accurate propa- 
gation of derivative values using the chain rule. It is neither 
symbolic nor numeric. Automatic differentiation is a fundamental 
tool for scientific computation, with applications in optimization, 
nonlinear equations, nonlinear least squares approximation, stiff 
ordinary differential equation, partial differential equations, continu- 
ation methods, and sensitivity analysis. This report is an updated 
version of the bibliography which originally appeared in Automatic 
Differentiation of Algorithms: Theory, Implementation, and Applica- 
tion. 


35453 (ANL/TM-496) Using the central VAX cluster at ANL. 
Caruthers, C.M.; Vote, S.L. (eds.); Lifka, D.A.; Raffenetti, R.C. 
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Argonne National Lab., IL (United States). Aug 1992. 148p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. Order Number DE92041244. Source: OSTI; 
NTIS; GPO Dep. 

This report is a manual that discusses the following topics on the 
Central Vax Cluster at ANL: What the Central Vax Cluster is; how 
the Vax Cluster works; operational policies; getting started; using 
tapes; printing on the Vax Cluster; developing programs in VMS; 
using the X window system on the Central Vax Cluster; and using 
Central Vax Cluster file sharing services. 


35454 (CNIC—00412, pp. 58-61) Progress on reactor code 
system and processing of group cross section. Wang Yaoging 
(Chinese Nuclear Data Center, Beijing, BJ (China)); Liu Ping; 
Zhang Baocheng; Li Jianmang; Liu Guisheng. Chinese Nuclear 
Data Center, Beijing, BJ (China); China Nuclear Information 
Centre, Beijing, BU (China). May 1990. (CNDC—0004.). In Commu- 
nication of nuclear data progress: No.3(1990). 65p. Order Number 
DE93602690. Source: OSTI; NTIS (US Sales Only); INIS. 

The modified and extended AMPX-IV/SCALE-3 code system 
PASC-1 can be used in the thermal neutron reactor calculation and 
in the fast neutron reactor calculation. CNDC is to use AMPX mod- 
ules to process 123 group GAM/thermos library into dependent 
cross section libraries. It is to provide the input for Monte Carlo 
code KENO-IV which is performed by M-C group of laboratory 
No.24 of IAE. The MARS package is implemented on CDC- 
CYBER-170/825 computer at IAE. MARS combines various AMPX 
modules and cccc retrieval codes into a single code package. 


35455  (CNIC-00412, pp. 31) R-matrix analysis for ‘70 sys- 
tem and comparison between codes RAC. Cheng Zhenpeng 
(Qinghua Univ., Beijing, BU (China). Dept. of Physics). Chinese Nu- 
clear Data Center, Beijing, BJ (China); China Nuclear Information 
Centre, Beijing, BU (China). May 1990. (CNDC—0004.). In Commu- 
nication of nuclear data progress: No.3(1990). 65p. Order Number 
DE93602690. Source: OSTI; NTIS (US Sales Only); INIS. 

The reported work is a cooperation program of Qinghua Univer- 
sity. P.R.C. and Los Alomos National Laboratory (LANL) U.S.A. 
The analysis includes all best experimental data in '7O system for 
neutron energies from 0 to 6.2 Mev. EDA is a R-matrix code of 
LANL, RAC is a R-matrix code. The comparison between these 
two codes have been done by analyzing the '7O system. Very 
good agreement on calculation results of RAC and EDA was ob- 
tained by using the same set of parameters. 


35456 (CONF-920815-6) PC-based expert system for inte- 
grated assessment of environmental compliance. Caton, G.M.; 
Haas, R.T.; Haufe, J.C.; Francis, M.W.; Lu, Po-Yung. Oak Ridge 
National Lab., TN (United States). [1992]. 32p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From 204. American Chemical Society national 
meeting; Washington, DC (United States); 23-28 Aug 1992. Order 
Number DE92019964. Source: OSTI; NTIS; GPO Dep. 

The Biomedical and Environmental Information Analysis Section 
at Oak Ridge National Laboratory has developed expert systems 
that cost effectively facilitate the documentation of compliance with 
DOE, federal, and state regulations. The systems, that are user- 
friendly and require little knowledge of computers, provide 
context-specific instructions and definitions on the screen. They are 
self-contained and most do not require proprietary software. The 
knowledge base and rules of decision making obtained from ex- 
perts and legislation are incorporated in the systems. Input data 
are validated to ensure consistency and completeness and are 
stored in databases transparent to the user. Emphasis in this talk 
is on the Internal Assessment of Environmental Compliance sys- 
tem. This flexible system collects information on compliance with 
12 different environmental laws/regulations from several organiza- 
tional units. The information is integrated in a central location and 
noncompliances are identified. Reports, statistics, and trend analy- 
ses can be generated from the stored information. 


35457 (CONF-921219-2) The spatial correlation function 
approach to response surface emission. Mitchell, T.J.; Morris, 
M.D. Oak Ridge National Lab., TN (United States). [1992]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 





Contract ACO5-840R21400. From 1992 winter simulation confer- 
ence; Arlington, VA (United States); 13-16 Dec 1992. Order 
Number DE92040875. Source: OSTI; NTIS; GPO Dep. 

This is an expository paper which discusses an alternative to 
conventional response surface methodology for use in simulation 
experiments where the objective is to express an output variable 
(response) as a function of several input variables. The method is 
Bayesian in the sense that uncertainty about the true response 
function y is expressed by the random function Y, defined on the 
region of interest X in the space of the input parameters. If Y is 
Gaussian, straightforward formulas exist for updating y given ob- 
servations of y(x'),y(x*),---,.¥(x"), which are available from n 
simulation runs at different settings (x'eX)of the input parameters. 
The posterior mean of Y(x), viewed as a function of x, serves as 
the estimated response function §. The method is driven primarily 
by means of a chosen spatial correlation function (SCF), which de- 
fines the prior correlation between the responses at any two points 
in the space of the input parameters. Once the SCF is chosen, the 
method is naturally adaptive — ¥ becomes more subtle and com- 
plex as more simulation runs are made, with no intervention 
required to add terms to a parametric model. Although much of the 
focus of this paper is on deterministic simulations, where we have 
had most of our experience, we shall show how modifications can 
be made to handle “random” responses. Some examples are dis- 
cussed to illustrate the ideas and the nature of the results. 


35458 (DOE/ER/25015-31) Computation and graphics in 
mathematical research: Progress report, June 1, 1991—May 31, 
1992. Hoffman, D.A.; Spruck, J. Massachusetts Univ., Amherst, 
MA (United States). 13 Aug 1992. 49p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-86ER25015. 
Order Number DE92040652. Source: OSTI; NTIS; GPO Dep. 

This report discusses: The description of the GANG Project and 
results for prior research; the center for geometry, analysis, numer- 
ics and graphics; description of GANG Laboratory; software 
development at GANG; and mathematical and scientific research 
activities. - 


35459 (ENEA-RT-NUCL~91-01) Computer methods for reli- 
ability data processing. Righini, R.; Zappellini, G. ENEA, Bologna 
(Italy). Centro Ricerche Energia 'E. Clementel’ - Area Nucieare; 
Societa  NIER, Bologna (Italy). 1992. 95p. Order Number 
DE93712031. Source: OSTI; NTIS (US Sales Only). 

This report contains a description of the methodologies set-up by 
ENEA-DRI in collaboration with NIER to process reliability data on 
the basis of rough data collected on plants. Such methodologies 
are interactively connected with the data bank set-up by ENEA 
(Italian Agency for New Technology, Energy and Environment) to 
register and automatically select the above mentioned rough data; 
besides classic and bayesian methods, particular new methodolo- 
gies called 'physics models’ have been set-up. 


35460 (ESTSC-000194MNFRM00) SOLGASMIXPV: Equillib- 
tla In chemical systems. Besmann, T.M. (Oak Ridge National 
Lab., TN (United States)). Oak Ridge National Lab., TN (United 
States). 1 Apr 1977. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. (NESC—9944). 
Source: ESTSC. 

Description: MAINFRAMES; MVS/SP (IBM3084); VMS 4.3 (DEC 
VFORTRAN IV; 1 Mag Tape. 

SOLGASMIX-PV calculates equilibrium relationships in complex 
chemical systems. Chemical equilibrium calculations involve finding 
the system composition, within certain constraints, which contains 
the minimum free energy. The constraints are the preservation of 
the masses of each element present and either constant pressure 
or volume. SOLGASMIX-PV can calculate equilibria in systems 
containing a gaseous phase, condensed phase solutions, and con- 
densed phases of invariant and variable stoichiometry. Either a 
constant total gas volume or a constant total pressure can be 
assumed. Unit activities for condensed phases and ideality for so- 
lutions are assumed, although nonideal systems can be handled 
provided activity coefficient relationships are available. 


35461 (ESTSC-000261D078000) STATLIB: Conversational 
statistical library. Anderson, H.E. (Sandia National Labs., Albu- 
querque, NM (United States)). Sandia National Labs., Albuquerque, 
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NM (United States). 1 Sep 1982. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(NESC-9749). Source: ESTSC. 

Description: DEC VAX11/780; VMS; FORTRAN 77; 1 Mag Tape. 

STATLIB is a conversational statistical program library developed 
in conjunction with a Sandia National Laboratories statistics 
course intended for practicing engineers and scientists. STATLIB is 
a group of 15 interactive, argument-free, statistical routines includ- 
ing analysis of sensitivity tests; sample statistics for the normal, 
exponential, hypergeometric, Weibull, and extreme value distribu- 
tions; three models of multiple regression analysis; x-y data plots; 
exact probabilities for RxC tables; n sets of m permuted integers in 
the range 1 to m; simple linear regression and correlation; k differ- 
ent random integers in the range m to n; and Fishers exact test of 
independence for a 2 by 2 contingency table. Forty-five other sub- 
routines in the library support the basic 15. 


(ESTSC—0004111PS0200) CHERNOLITTM: Chernobyi 

Search System. Caff, F., Jr. (Pacific Northwest 
Lab., Richland, WA (United States)); Kennedy, R.A.; Mahaffey, J.A. 
Battelle-Northwest, Richland, WA (United States). Pacific Northwest 
Lab. 2 Mar 1992. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Source: ESTSC; Pacific 
Northwest Lab. Richland Washington. 

Description: IBM PS/2; This software operates successfuFoxPro 
Version 2.0, FoxPro Distribution Kit; 3 3.5 Diskettes. A minimum of 
525 kilobytes of available random access memory (RAM) is neces- 
sary to execute Chernolit TM. Additional available RAM may be 
required if large numbers of references are added to the folder dur- 
ing a run. 

The Chernobyl! Bibliographic Search System (Chernolit TM) pro- 
vides bibliographic data in a usable format for research studies 
relating to the Chemobyi nuclear accident that occurred in the for- 
mer Ukrainian Republic of the USSR in 1986. Chernolit TM is a 
portable and easy to use product. The bibliographic data is pro- 
vided under the control of a graphical user interface so that the 
user may quickly and easily retrieve pertinent information from the 
large database. The user may search the database for occurrences 
of words, names, or phrases; view bibliographic references on 
screen; and obtain reports of selected references. Reports may be 
viewed on the screen, printed, or accumulated in a folder that is 
written to a disk file when the user exits the software. Chernolit TM 
provides a cost-effective alternative to multiple, independent litera- 
ture searches. Forty-five hundred references concerning the 
accident, including abstracts, are distributed with Chemolit TM. The 
data contained in the database were obtained from electronic liter- 
ature searches and from requested donations from individuals and 
organizations. These literature searches interrogated the Energy 
Science and Technology database (formerly DOE ENERGY) of the 
DIALOG Information Retrieval Service. Energy Science and Tech- 
nology, provided by the U.S. DOE, Washington, D.C., is a 
multi-disciplinary database containing references to the world’s sci- 
entific and technical literature on energy. All unclassified 
information processed at the Office of Scientific and Technical In- 
formation (OST!) of the U.S. DOE is included in the database. In 
addition, information on many documents has been manually 
added to Chernolit TM. Most of this information was obtained in re- 
sponse to requests for data sent to people and/or organizations 
throughout the world. 


35463 (ESTSC—0004591037000) COMRADEXIV: Accident 
released radiological dose. Otter, J. (Rockwell International, 
Rocketdyne, Canoga Park, CA (United States)). Rockwell Interna- 
tional Corp., Canoga Park, CA (United States). Rocketdyne Div. 1 
Oct 1978. Sponsored by USDOE, Washington, DC (United States). 
(NESC-663). Source: RADIATION SHIELDING INFORMATION 
CENTER. 

Description: IBM370; OS/370 VS2 Release 1.7; FORTRAN IV (H 
extended); 1 Mag Tape. 

COMRADEX4 was developed to evaluate potential radiological 
doses in the near (<10°*4 meters) environment of radioactive 
releases, especially postulated accident releases. Consequence- 
mitigating natural phenomena and engineered safety features, such 
as aerosol deposition inside and outside containment, meteorologi- 
cal dispersion, multiple containments, filtration, and shielding, may 
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be calculated. Potential doses to body organs may be calculated 
from sources retained in containment, distributed in the atmos- 
phere, and inhaled. 


35464 (ESTSC—000462IPCXT00) RIDS: Records Inventory 
and Disposition Schedule. Clapper, W.Z. (Oak Ridge National 
Lab., TN (United States)). Oak Ridge National Lab., TN (United 
States). 10 Feb 1992. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Source: ESTSC. 

Description: IBM PC/XT; MS DOS; dBASE IV; 3 5.25 diskettes. 
dBASE IV applications. Client module uses runtime version 1.0. 

RIDS provides a centralized system for maintaining information 
on all record and nonrecord material held by MMES and for gener- 
ating records inventory and disposition schedules. 


35465 (ESTSC—000467U110800) BRT1: Thermal 
x-section calc. Bennett, C.L. (Pacific Nortwest Lab., Richland, WA 
(United States)); Purcell, W.L. Pacific Northwest Lab., Richland, WA 
(United States). 1 Nov 1970. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-76RL01830. (NESC—184). 
Source: RADIATION SHIELDING INFORMATION CENTER. 
Description: UNIVAC1108; CSCX; FORTRAN V; 1 Mag Tape. 
BRT1, like the original THERMOS code developed by H. Honeck 
of Brookhaven National Laboratory, computes the scalar thermal 
neutron spectrum as a function of position in a lattice by solving 
the integral transport equation with isotropic scattering. One- 
dimensional slab or cylindrical geometry may be used. As output 
the code supplies flux-averaged values of sigma a, sigma f, nu 
sigma f, sigma s, and d for the cell composition and the values of 
sigma a, sigma f, nu sigma f, sigma s, and sigma tr for the isotopic 
constituents. 


35466 (ESTSC—000468C760000) ATHREE: Optical model 
for elastic scattering. Auerbach, E.H. (Brookhaven National Lab., 
Upton, NY (United States)). Brookhaven National Lab., Upton, NY 
(United States). 1 Jun 1977. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (NESC- 
1029). Source: RADIATION SHIELDING INFORMATION CENTER. 

Description: CDC7600; SCOPE 2.1 (CDC7600); NOS 1.4 (CD- 
FORTRAN IV (Fortran Extended); 1 Mag Tape. 

ATHREE is an optical model code for elastic scattering, specifi- 
cally designed for the requirements of heavy-ion projectiles. Fast 
search procedures for fitting model parameters to experimental 
data are provided. Because of structural similarity, provision for 
bound state calculation has also been included. The non-relativistic 
radial Schroedinger equation with complex potential is solved par- 
tial wave by partial wave to obtain phase shifts, from which total 
reaction cross sections, elastic scattering angular distributions, and 
polarization angular distributions are obtained. Optionally, radial 
wave functions may be retained. Provisions to search for an eigen- 
value or potential which produces a given eigenvalue in the bound 
state case, and to fit given data or sets of data, with or without an- 
gular resolution, in the scattering case are included. The parameter 
space may also be scanned, without search. 


35467 (ESTSC—000469/036000) AERIN: Radicactive aerosol 
dose calculations. Voilleque, P.G. (DOE idaho Operations Office, 
idaho Falls, ID (United States)); Dickson, R.L. Science Applications 
International Corp., Idaho Falls, ID (United States). 1 May 1981. 
Sponsored by USDOE, Washington, DC (United States). (NESC— 
908). Source: RADIATION SHIELDING INFORMATION CENTER. 

Description: IBM360; OS/360; FORTRAN IV; 1 Mag Tape. 

AERIN calculates organ and tissue burdens and doses resulting 
from acute exposure to a radioactive aerosol as a function of time 
after exposure. The International Commission on Radiological 
Protection (ICRP) model proposed by the Task Group on Lung Dy- 
namics is used to predict deposition and retention of the aerosol in 
the lungs. 


35468 


(ESTSC—0004701036000) ASCAP: Resonance region 
cross section analysis. Smith, J.R. (EG and G Idaho Inc., Idaho 
Falls, ID (United States)); Young, R.C. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). 1 Sep 1972. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO7-761D01570. 


(NESC—880). Source: 
CENTER. 
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Description: IBM360; OS/360;370; FORTRAN IV (92%) and BAL 
(8%); 1 Mag Tape. ACSAP makes calls to subroutines in the pro- 
prietary CalComp plotting package to produce graphical output. 
Subroutines DATE, TIMSET, INFILQ, RJCTIM, WAITR, and RAND 
from the EG&G computing environment written in Assembly lan- 
guage are included in the package. 

ACSAP may be used to compute neutron cross section data 
from neutron resonance input. Total, fission, capture, or scattering 
cross section data may be computed. Experimental data may be 
compared by means of a wide selection of representations. ACSAP 
can also determine cross section resonance parameters from input 
experimental data. 


35469 (ESTSC-000471C760000) ALVIN: Differential-integral 
data - Harris, D.R. (Rensselaer Polytechnic Inst., 
Troy, NY (United States)); Reupke, W.A.; Wilson, W.B. Rensselaer 
Polytechnic Inst., Troy, NY (United States). 1 Dec 1978. Sponsored 
by USDOE, Washington, DC (United States). (NESC—815). Source: 
RADIATION SHIELDING INFORMATION CENTER. 

Description: CDC7600; SCOPE; FORTRAN IV; 1 Mag Tape. 
ALVIN makes use of the CDC7600 UPDATE program to modify the 
ALVIN code for the third sample problem. Therefore, extra pro- 
gramming effort will be necessary to implement this problem on 
machines without the CDC UPDATE utility. 

ALVIN analyzes the consistency of a set of differential and inte- 
gral nuclear data, adjusts the differential nuclear data to improve 
agreement with integral observations, and identifies inconsistent 
data. ALVIN also computes required sensitivities and related quan- 
tities such as sensitivity profiles. 


35470 (ESTSC—0004731366500) DEMONR: Unbiased Monte 
Carlo slab shield code. Courtney, J.C. (Nuclear Science Center, 
Louisiana State University, Baton Rouge, LA (United States)). 
Louisiana State Univ., Baton Rouge, LA (United States). Dept. of 
Nuclear Engineering. 1 Oct 1976. ed by USDOE, Washing- 
ton, DC (United States). (NESC~—754). Source: RADIATION 
SHIELDING INFORMATION CENTER. 

Description: IBM360/65; HASP 3.1; FORTRAN IV; 1 Mag Tape. 
Because of the random number generator (RNG), the output will 
vary from installation to installation. For each problem the number 
of neutrons transmitted, reflected, and absorbed are given. To as- 
sure a correct running, the sum of the row (column) totals of the 
current per source neutron of all three of the above must equal the 
number of neutrons going into the shield. For the sample problem 
the number of neutrons going in was 1. The RNG routines 
RANDU, URAND, and RANSET may be replaced by more efficient 
routines designed for the particular system being used. 

DEMONR treats the behavior of neutrons in a slab shield. It is 
frequently used as a teaching tool. 


35471 (ESTSC—0004741365000) CORGAM: Unfolding of 
complex gamma-ray spectra. Eckhoff, N.D. (Department of Nu- 
clear Eng, Kansas State University, Manhattan, KS (United 
States)). Kansas State Univ., Manhattan, KS (United States). Dept. 
of Nuclear Engineering. 1 Jul 1969. Sponsored by USDOE, Wash- 
ington, DC (United States). (NESC-390). Source: RADIATION 
SHIELDING INFORMATION CENTER. 

Description: IBM360/50; OS/360; FORTRAN IV Level G; 1 Mag 
Tape. Disk storage is required. 

A correlation algorithm is coded to allow the unfolding of complex 
gamma-ray spectra typically collected in a neutron activation analy- 
sis procedure. CORGAM (1) will compensate for electronic shifts in 
the data, (2) will correct for background, (3) will normalize the data 
to a fixed neutron flux level, (4) allows a choice of weighting fac- 
tors, and (5) allows a choice of methods for calculation of standard 
deviations. The code requires a matrix of reference gamma-ray 
spectra. These spectra can be in raw-data form. All of the modifi- 
cations available to the complex gamma-ray spectra are available 
to the reference gamma-ray spectra. In addition, a decay correc- 
tion is available for the reference gamma-ray spectra. Only the 
reference gamma-ray spectra that have intensity coefficients which 
are significant at a prescribed level of significance are retained in 
the final solution. The intermediate solutions, i.e., those solutions 
that contain reference gamma-ray spectra which have nonsignifi- 
cant intensity coefficients at the prescribed level, are printed out. 
Therefore, several solutions are imbedded in the final solution. 





35472 (ESTSC—000475U110800) COHBE: Coherent inelas- 
tic scattering law calc. Borgonovi, G.M. (General Atomics, San 
Diego, CA (United States)). General Atomics, San Diego, CA 
(United States). 1 Aug 1969. Sponsored by USDOE, Washington, 
DC (United States). (NESC-385). Source: RADIATION SHIELD- 
ING INFORMATION CENTER. 

Description: UNIVAC1108; EXEC2; FORTRAN !V; 1 Mag Tape. 

The programs, PREP and COHBE calculate the coherent one- 
Phonon scattering law for polycrystalline beryllium, using an 
isotropic Debye-Waller factor as an approximation for beryllium. 
The Debye-Waller factor w is consistent with the definition exp**(- 
2*w*alpha) in the scattering law. 


35473 (ESTSC-000476CY00100) CSKINT: Compton scat- 
tering kernel & integrals. Kershaw, D.S. (Lawrence Livermore 
National Lab., CA (United States)). Lawrence Livermore National 
Lab., CA (United States). 1 Jun 1988. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
a Source: RADIATION SHIELDING INFORMATION 

Description: CRAY1; Designed to be Portable; FORTRAN; 1 
Mag Tape. 

CSK,INT calculates the relativistic Compton scattering kernel 
(CSK) for radiative transfer and integrals of the Compton scattering 
kernel over various combinations of its parameters. The Compton 
scattering kernel is defined to be the Klein-Nishina differential cross 
section averaged over a relativistic Maxwellian electron distribution. 
This calculation is of significance to computer programs that aim at 
understanding certain astrophysical, laser fusion,and nuclear 
weapons effects phenomena. CSK,INT consists of 7 programs - 
CSKINTS, which is designed for calculating the CSK on scalar ar- 
chitecture machines, CSKINTV which calculates the CSK for vector 
architecture machines, CSINT which calculates the integral of the 
CSK over the photon scattering angle cosine, VFINT which calcu- 
lates the integral of the CSK over the final photon energy, 
VFCSINT which calculates the integral of the CSK over the final 
photon energy and the photon scattering angle cosine, VVCINT 


which calculates the integral of the CSK over the final photon en- 


ergy and the photon scattering angle cosine and the average over 
the initial photon energy, and VFCSINTM which is a modification of 
VFCSINT to calculate the integral of the final minus the initial fre- 
quency raised to a power times the CSK. 


35474 (ESTSC—0004771037000) DOPSEL: Self-shielding in 
the resonance region. Ganesan, P.B. (Reactor Research Center, 
Tamil Nadu (India)); Singh, R.S. Atomic Energy Establishment, 
Trombay (india). 1 May 1977. Sponsored by Atomic Energy Estab- 
lishment, Trombay (india). (NESC-—805). Source: RADIATION 
SHIELDING INFORMATION CENTER. 

Description: IBM370; OS/370 MVT; FORTRAN IV; 1 Mag Tape. 

DOPSEL evaluates the temperature and composition dependent 
self-shielded cross-sections and self-shielding factors for neutron 
capture, fission, and scattering processes in both resolved and un- 
resolved regions. The generalized resonance integrals under the 
NR approximation for both fissile and fertile materials and infinite 
dilution cross sections are also calculated. 


35475 (ESTSC—-000479D078000) AREST: Performance as- 
sessment HLRW repository. Engel, D.W. (Pacific Northwest Lab., 
Richland, WA (United States)); Liebetrau, A.M.; Apted, M.J. Pacific 
Northwest Lab., Richland, WA (United States). 1 Jan 1990. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-76RL01830. (NESC-9440). Source: ESTSC; Pacific North- 
west Laboratory. 

Description: DEC VAX11/780; VMS; FORTRAN 77; 1 Mag Tape. 
AREST calls the system routine, SECNDS, which returns the cur- 
rent clock time to be used as the seed for the random number 
generator. 

AREST was developed to provide a quantitative assessment of 
the performance of the high-level radioactive waste engineered 
barrier system and its individual components for a number of 
repository designs and geologic settings. AREST is a source-term 
model which simulates the releases from the engineered barrier 
system (EBS) in natural barriers of the geosphere. It consists of 
three component models and five process models that describe the 
post-emplacement environment of a waste package. All of these 
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components are combined within a probabilistic framework. The 
three component models are a waste package containment (WPC) 
model that simulates the corrosion degradation processes which 
eventually result in waste package containment failure, a waste 
package release (WPR) model that calculates the rates of radionu- 
clide release from the failed waste package, an engineered system 
release (ESR) model that controls the flow of information among all 
AREST components and process models and, in particular, com- 
bines release output from the WPR model with failure times from 
the WPC model to produce estimates of total release. The AREST 
model contains models of the thermal, geochemical, hydrological, 
mechanical, and radiation processes that determine the waste 
package environment. AREST provides a menu-based editor, 
which allows the user to change the input data prior to execution. 


35476 (ESTSC—000482AL00000) OTTER2: Resolution style 
theorem prover. McCune, W.W. (Argonne National Lab., IL 
(United States)). Argonne National Lab., IL (United States). 1 Apr 
1990. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. (NESC-9469). Source: ESTSC. 
Description: APPLE MACINTOSH; MAC-OS; C; 2 3.5 Diskettes. 
OTTER2 (Organized Techniques for Theorem-proving and Effec- 
tive Research) is a resolution-style theorem-proving program for 
first-order logic with equality. OTTER2 includes the inference rules 
binary resolution, hyperresolution, UR-resolution, and binary 
paramodulation. These inference rules take a small set of clauses 
and infer a clause. If the inferred clause is new and useful, it is 
stored and may become available for subsequent inferences. Other 
capabilities are conversion from first-order formulas to clauses, for- 
ward and back subsumption, factoring, weighting, answer literals, 
term ordering, forward and back demodulation, and evaluable func- 


35477 (ESTSC—000482IPCAT00) OTTER2: Resolution style 
theorem prover. McCune, W.W. ( National Lab., IL 
(United States)). Argonne National Lab., IL (United States). 1 Apr 
1990. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. (NESC-9469). Source: ESTSC. 

Description: IBM PC/AT; MS-DOS; C; 1 5.25 Diskette. 

OTTER2 (Organized Techniques for Theorem-proving and Effec- 
tive Research) is a resolution-style theorem-proving program for 
first-order logic with equality. OTTER2 includes the inference rules 
binary resolution, hyperresolution, UR-resolution, and binary 
paramodulation. These inference rules take a small set of clauses 
and infer a clause. If the inferred clause is new and useful, it is 
stored and may become available for subsequent inferences. Other 
capabilities are conversion from first-order formulas to clauses, for- 
ward and back subsumption, factoring, weighting, answer literals, 
term ordering, forward and back demodulation, and evaluable func- 
tions and predicates. 


35478 (ESTSC—000483C660000) DAC1: Sn 

code using DTF4 fluxes. Carmichael, B.M. (Los Alamos National 
Lab., NM (United States)). Los Alamos National Lab., NM (United 
States). 1 Apr 1970. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (NESC—455). 
Source: RADIATION SHIELDING INFORMATION CENTER. 

Description: CDC6600; SCOPE 3; FORTRAN IV; 1 Mag Tape. 
DAC1 reads ANGFR and ANGFA from tapes NREG and NADJ, re- 
spectively, and reads the combined DTFIN and DACIN from tape 
NINP. Output is written on tape NOUT. File numbers assigned by 
DAC1 are NREG=1, NADJ=2, NINP=10, and NOUT=9. These may 
be reassigned by modifying statements A144 through A147. 

DAC1 uses angular fluxes from the DTF4 SN code to calculate 
reactivity perturbations, effective delayed neutron fractions, and 
generation times in reactors. The reference reactor specifications 
are input to DAC1 by a direct reading of the DTF4 input deck. 
Consequently, the only additional input needed are the perturbation 
specifications. 


35479 (ESTSC—000484GE62500) DOS: Neutron  flux- 
dosimeter activity relation. Henderson, W.B. (Westinghouse 
Electric, Pittsburgh, PA (United States)); Baumgardt, N.R. General 
Electric Co., Cincinnati, OH (United States). Aircraft Engine Busi- 
ness Group. 1 Dec 1969. Sponsored by USDOE, Washington, DC 
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(United States). (NESC-423). Source: RADIATION SHIELDING IN- 
FORMATION CENTER. 
Description: GE625; GECOS Ill; FORTRAN IV; 1 Mag Tape. 
DOS computes the local neutron flux per reference reactor 
power level which will produce the measured activity of a dosime- 
ter. Alternatively, if the flux value is supplied, the corresponding 
dosimeter activity will be calculated. 


35480 (ESTSC-000485C017600) FTRANS: Radionuclide 
transport fractured rock. Golis, M.J. (Battlelle Memorial Inst, 
Columbus, OH (United States)). Battelle, Columbus, OH (United 
States). 1 Apr 1983. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. (NESC—9860). 
Source: RADIATION SHIELDING INFORMATION CENTER. 

Description: CDC CYBER176; SCOPE and NOS; FORTRAN IV; 
1 Mag Tape. 

FTRANS (Fractured flow and Transport of RAdioNuclideS) is a 
two-dimensional finite-element code designed to simulate ground- 
water flow and transport of radioactive nuclides in a fractured 
porous return medium. FTRANS takes into account fluid interac- 
tions between the fractures and porous matrix blocks, 
advective-dispersive transport in the fractures and diffusion in the 
porous matrix blocks, and chain reactions of radionuclide compo- 
nents. It has the capability to model the fractured system using 
either the dual-porosity or the discrete-fracture modeling approach 
or a combination of both. FTRANS can be used to perform two- 
dimensional near-field or far-field predictive analyses of 
ground-water flow and to perform risk assessments of radionuclide 
transport from nuclear waste repository subsystems to the bio- 
sphere. Because of its general flexibility, it is particularly suited to 
the study of flow and transport processes around repository return 
subsystems. 


35481 (ESTSC—000487D113400) GRPNL2: Fitting gamma & 
x-ray peak multiplets. Fleissner, J.G. (EG and G Mound, Miamis- 


burg, OH (United States)); Gunnink, R.; D'Amico, R. EG and G 
Mound Applied Technologies, Miamisburg, OH (United States). 30 
Mar 1981. Sponsored by USDOE, Washington, DC (United States). 


(NESC-—9876). Source: RADIATION SHIELDING INFORMATION 
CENTER. 

Description: DEC PDP11/34; RT-11 3; FORTRAN IIIB; 1 Mag 
Tape. 
GRPNL2 is a general-purpose, automated peak-fitting program 
for calculating gamma-ray and x-ray peak areas of complex 
multiplets in spectra taken with germanium detectors. It is a non- 
interactive version of the GRPANL (GRouP ANaLysis) program 
designed for ease of repetitive analyses. An iterative least-squares 
technique is used for the multiplet fitting process. The peak shape 
algorithm used describes the peak as a Gaussian plus a low- 
energy side tailing term. This tailing term is further divided into 
short-term tailing and long-term tailing. The Gaussian portion of the 
peak can be described by three parameters - the peak centroid, 
the peak height at the centroid, and the peak width parameter, 
which is proportional to the full width at half maximum of the peak 
and thus, a measure of the resolution of the detector system. 
Three disk files contain the input data for the program: the peak 
shape parameter file, the analysis parameter file, and the spectral 
data file. Three auxiliary programs are included: GRFEDT, which 
creates and edits the analysis parameter file containing the param- 
eters for the spectral regions to be fit by GRPNL2; DETFIL, which 
creates and edits the detector parameter file; and PKANAL, an in- 
teractive program employing the GRPNL2 peak shape algorithm 
which is used only for fitting singlets, and hence, well suited for de- 
termining the peak shape constants. 


35482 (ESTSC—000488U110800) GAFGAR: Spectra and 
group-averaged x-sec calc. Archibald, R.J. (General Atomics, 
San Diego, CA (United States)); Mathews, D.R.; Shanstrom, R.T.; 
Stevens, C.A.; Wagner, R.M. Gulf General Atomic Co., San Diego, 
CA (United States). 1 May 1968. Sponsored by USDOE, Washing- 
ton, DC (United States). (NESC-316). Source: RADIATION 
SHIELDING INFORMATION CENTER. 

Description: UNIVAC1108; EXEC2; GAX33A; FORTRAN IV; 1 
Mag Tape. GAFGAR is overlayed in three segments consisting of 
the GAF section, the GAR section, and a combining and punching 
section. The UNIVAC1107/1108 FORTRAN IV NTRAN VO routines 


452 ERA Vol. 17, No. 12 


are used to buffer the I/O in parallel with computing and to reduce 
the number of record gaps on the data tapes. 

The problem is to obtain very detailed neutron flux and current 
distributions as functions of energy considering explicitly the possi- 
ble overlap effects between resonances of a resonance absorber 
and of mixtures of resonance absorbers and to use these distribu- 
tions to prepare group-averaged cross sections and transfer arra’ 
for use in fast reactor analyses. : 


35483 (ESTSC—000489U110800) GASKET: Thermal scatter- 
ing law calculation. Houston, D.H. (General Atomics, San Diego, 
CA (United States)). General Atomics, San Diego, CA (United 
States). 10 Mar 1967. Sponsored by USDOE, Washington, DC 
(United States). (NESC—263). Source: RADIATION SHIELDING IN- 
FORMATION CENTER. 

Description: UNIVAC1108; EXEC2; FORTRAN IV; 1 Mag Tape. 

GASKET calculates the thermal neutron scattering law, 

s(alpha,beta), for a large class of moderators. Provision has been 
made in GASKET for the following dynamical modes of the scat- 
terer (1) free translation (gas), (2) diffusive or Brownian motion, (3) 
harmonic isotropic vibrations with continuous frequency spectrum, 
(4) harmonic anistropic vibrations with continuous frequency spec- 
trum (as applied for instance to graphite), (5) harmonic isotropic 
vibrations with discrete frequency spectrum. 
35484 (ESTSC—000490U110800) GAPER1D: 1-d transport 
lon theory. Koch, P.K. (General Atomic, San Diego, CA 
(United States)). General Atomics, San Diego, CA (United States). 
1 Jul 1973. Sponsored by USDOE, Washington, DC (United 
States). (NESC-606). Source: RADIATION SHIELDING INFOR- 
MATION CENTER. 

Description: UNIVAC1108; EXEC8; FORTRAN IV; 1 Mag Tape. 
GAPERID is core-contained. Parameter statements are used to 
set dimension limits on the arrays. 

Reactivity coefficients are computed using first-order transport 
perturbation theory for one-dimensional multi-region reactor assem- 
blies. The number of spatial mesh-points and energy groups is 
arbitrary. An elementary synthesis scheme is employed for treat- 
ment of two and three-dimensional problems. The contributions to 
the change in inverse multiplication factor, delta(1/k), from pertur- 
bations in the individual capture, net fission, total scattering, (n,2n), 
inelastic scattering, and leakage cross sections are computed. A 


multi-dimensional prompt neutron lifetime calculation is also avail- 
able. 


35485 (ESTSC—000481U110800) GANDY3: unresolved res- 
onance x-section calc. Koch, P.K. (General Atomic, San Diego, 
CA (United States)); Mathews, D. General Atomics, San Diego, CA 
(United States). 1 Apr 1974. Sponsored by USDOE, Washington, 
DC (United States). (NESC-—341). Source: RADIATION SHIELD- 
ING INFORMATION CENTER. 

Description: UNIVAC1108; EXEC8; FORTRAN IV. Adaptation of 
the GANDY3 code to a smaller machine with a FORTRAN IV com- 
piler can be made by changing array dimensions which will allow 
for calculations at fewer energy points. 

GANDY3 evaluates temperature-dependent effective neutron 
capture, fission, and scattering cross sections in the unresolved 
resonance region from average resonance parameters. 


35486 (ESTSC—000492U110800) GAND: GAFGAR x-section 
library preparation. Archibald, R.J. (General Atomic, San Diego, 
CA (United States)); Mathews, D.R. General Atomics, San Diego, 
CA (United States). 1 Aug 1968. Sponsored by USDOE, Washing- 
ton, DC (United States). (NESC-345). Source: RADIATION 
SHIELDING INFORMATION CENTER. 

Description: UNIVAC1108; EXEC2; GAX35; FORTRAN IV; 1 
Mag Tape. 

GAND prepares the cross sections needed for detailed computa- 
tions of neutron energy spectra in fast reactors from a file of basic 
nuclear data in the ENDF/B format. 


35487 (ESTSC—0004941037000) VMCON: Nonlinearly con- 
strained optimization. Hillstrom, K.E. (Argonne National Lab., IL 
(United States)); Minkoff, M. Argonne National Lab., IL (United 
States). 1 Jul 1980. Sponsored by USDOE, Washington, DC 





(United States). DOE Contract W-31109-ENG-38. (NESC-922). 
Source: ESTSC. 

Description: IBM370; OS/370; FORTRAN IV; 1 Mag Tape. The 
FORTRAN IV G1 or H-Extended compiler must be used to compile 
the sample driver provided because of the list-directed READ 
statements. Subroutine FCN which calculates the objective function 
and the constraint functions and the gradients of the objective and 
constraint functions must be supplied by the user. 

VMCON minimizes a nonlinear function subject to nonlinear 
equality and inequality constraints. 


35488 (ESTSC—0004971036000) MSF21VTE21: Desalination 
plant optimization. Wilson, J.V. (Oak Ridge National Lab., TN 
(United States)). Oak Ridge National Lab., TN (United States). 1 
Feb 1972. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400. (NESC—798). Source: ESTSC. 

Description: IBM360; OS/360;0S/370; FORTRAN (97%) and 
BAL (3%); 1 Mag Tape. Programs MSF21 and VTE21 are pack- 
aged together because they have many subprograms in common. 
The type of plant to be calculated is specified in the input data. 
Subroutines MAINM, PLANTM, SIZEM, COSTM, and RITEM are 
specific to program MSF21. Subroutines MAINV, PLANTV, SIZEV, 
COSTV, RITEV, and UVE are specific to program VTE21. !f only 
one type of plant is to be calculated, the amount of storage re- 
quired by the program can be reduced by omitting unnecessary 
subroutines. When subroutines MAINM or MAINV are omitted, 
dummy subroutines should be substituted or the statements calling 
the missing subroutine deleted. 

MSF21 and VTE21 perform design and costing calculations for 
multistage flash evaporator (MSF) and multieffect vertical tube 
evaporator (VTE) desalination plants. An optimization capability is 
available, if desired. The MSF plant consists of a recovery section, 
reject section, brine heater, and associated buildings and equip- 
ment. Operating costs and direct and indirect capital costs for 
plant, buildings, site, and intakes are calculated. Computations are 
based on the first and last stages of each section and a typical 
middie recovery stage. As a result, the program runs rapidly but 
does not give stage by stage parameters. The VTE plant consists 
of vertical tube effects, multistage flash preheater, condenser, and 
brine heater and associated buildings and equipment. Design com- 
putations are done for each vertical tube effect, but preheater 


computations are based on the first and last stages and a typical 
middle stage. 


35489 (ESTSC—0004981036000) MOCUS: Minimal sets from 
fault trees. Fussell, J.B. (EG and G Idaho Inc., Idaho Falls, ID 
(United States)); Henry, E.B.; Marshall, N.H. EG and G Idaho, Inc., 
Idaho Falls, ID (United States). 1 Aug 1974. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01579. (NESC—653). Source: ESTSC. 

Description: IBM360; OS/360; FORTRAN IV; 1 Mag Tape. The 
sample problem uses more storage than that given in the refer- 
ence report, ANCR-1156. Sample problem execution at Argonne 
used 222K bytes. 

From a description of the Boolean failure logic of a system, 
called a fault tree, and control parameters specifying the minimal 
cut set length to be obtained MOCUS determines the system fail- 
ure modes, or minimal cut sets, and the system success modes, or 
minimal path sets. 


35490 (ESTSC—0004991036000) TREDRA: Drafting report 
quality fault trees. Fussell, J.B. (JBF Associates, Inc., Knoxville, 
TN (United States)). JBF Associates, Knoxville, TN (United States). 
1 Oct 1978. Sponsored by USDOE, Washington, DC (United 
States). (NESC—1021). Source: ESTSC. 

Description: IBM360; OS/MVT  (IBM360;370); MVS 
(IBM303FORTRAN IV (99%) and BAL (1%); 1 Mag Tape. Function 
NCHARS, which determines the length of a string, is written in Ba- 
sic Assembly Language. Graphical output is accomplished through 
calls to the proprietary CalComp graphics system. 

TREDRA is a computer program for drafting report-quality fault 
trees. The input to TREDRA is similar to input for standard com- 
puter programs that find minimal cut sets from fault trees. Output 
includes fault tree plots containing all standard fault tree logic and 
event symbols, gate and event labels, and an output description for 
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each event in the fault tree. TREDRA contains the following fea- 
tures: a variety of program options that allow flexibility in the 
program output; capability for automatic pagination of the output 
fault tree, when necessary; input groups which allow labeling of 
gates, events, and their output descriptions; a symbol library which 
includes standard fault tree symbols plus several less frequently 
used symbols; user control of character size and overall plot size; 
and extensive input error checking and diagnostic oriented output. 


35491 (ESTSC-000500U110800) GAKER: Inelastic scat x- 
section calc moderator. Houston, D.H. (General Atomics, San 
Diego, CA (United States)). General Atomics, San Diego, CA 
(United States). 1 Apr 1968. Sponsored by USDOE, Washington, 
DC (United States). (NESC-289). Source: RADIATION SHIELD- 
ING INFORMATION CENTER. 

Description: UNIVAC1108; EXEC2; FORTRAN IV; 1 Mag Tape. 

The GAKER code evaluates the inelastic, double differential neu- 
tron scattering cross sections for moderators with phonon spectra 
which can be represented as sums of delta-functions. It is based 
on the original model for light water by Nelkin, which consisted of a 
translator, a hindered rotator (treated as an isotropic oscillator), 
and several vibrational oscillators. The code has been modified 
several times to include more oscillators and to treat anisotropic ef- 
fects. Final energy-integrated cross sections are also calculated. 


35492 (ESTSC—000501U110800) HEXSCAT: Elastic scat x- 
sections hex lattice. Naliboff, Y.D. (General Atomics, San Diego, 
CA (United States)). General Atomics, San Diego, CA (United 
States). 1 Jul 1967. Sponsored by USDOE, Washington, DC 
(United States). (NESC-—291). Source: RADIATION SHIELDING IN- 
FORMATION CENTER. 

Description: UNIVAC1108; EXEC2; FORTRAN IV; 1 Mag Tape. 

HEXSCAT calculates PO through P3 components of the polycrys- 
talline coherent elastic neutron scattering cross section per nucleus 
for a hexagonal lattice. The code averages point values over input 
group boundaries to give smoothed group cross sections. 


35493 (ESTSC—000502C760000) SLAB: Response in fluid 
sinusoidal tem re. Poindexter, A.M. (Westi Electric 
Corp., Madison, PA (United States)). Westinghouse Electric Corp., 
Madison, PA (United States). Advanced Energy Systems Div. 1 
Dec 1979. Sponsored by USDOE, Washington, DC (United 
States). (NESC—1018). Source: ESTSC. 

Description: CDC7600; SCOPE 2.1 (CDC7600); NOS 1.4 (CD- 
FORTRAN IV; 1 Mag Tape. The driver routine for SLAB is 
user-supplied. 

SLAB is a subroutine which solves the one-dimensional tempera- 
ture problem for a solid slab of finite thickness and infinite width 
and length which is thermally coupled at both faces by constant 
film coefficient to a fluid with sinusoidally oscillating temperature. 
SLAB can calculate the temperatures at any arbitrary set of dis- 
tances from the center plane of the slab at any desired time after a 
steady periodic temperature wave is established in the solid, the 
difference between the surface temperature and average tempera- 
ture in the slab at that time, and the maximum value of the 
surface-to-average temperature difference during the cycle, as well 
as the time of occurrence and temperature distribution at that time. 


35494 (ESTSC—0005131037000) MC**2-2: Fast neutron 
spectra & multigp x-secs. Henryson, H. (Argonne National Lab., 
Argonne, IL (United States)); Toppel, B.J.; Stenberg, C.G. Argonne 
National Lab., IL (United States). 1 Jun 1976. by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (NESC-355). Source: RADIATION SHIELDING 
INFORMATION CENTER. 

Description: IBM370; OS or VS; FORTRAN IV (99%) and As- 
sembly language (1%); 2 Mag Tapes. 

MC**2-2 solves the neutron slowing-down equations using basic 
neutron data derived from ENDF/B data files to determine spectra 
for use in generating multigroup neutron cross sections. The 
current edition includes the ability to treat all ENDF/B-V representa- 
tions, high-order PL scattering representations, a free-format input 
processor, isotope mixing, delayed neutron processing, and flexibil- 
ity in output data selection. 
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35495 (ESTSC—0005141036000) MACS: MACS LATTICE VI- 
BRATION NEUTRON SCATTRING CODES. McMurry, H.L. (EG 
and G Idaho Inc., Idaho Falls, ID (United States)); Suitt, W.J.; 
Worlton, T.G.; Martin, R.M. Aerojet Nuclear Co., Idaho Falls, ID 
(United States). 1 Aug 1969. Sponsored by USDOE, Washington, 
DC (United States). (NESC-574). Source: RADIATION SHIELD- 
ING INFORMATION CENTER. 

Description: IBM360; OS/360; FORTRAN IV; 1 Mag Tape. The 
source programs require the FORTH450 compiler using 650K. 
MACS-J results can be affected by cross-over errors in certain 
parts of Jacobian results. See page 10 of reference IN-1147. The 
sample problem results contained nearly equal eigenvalues, as did 
sample problems for MACS-C and MODEL-PI. REVISED-D results 
for rigid group rotations may be in error and should be carefully ex- 
amined. See page 2, reference P00441. REVISED-MVFC inserts 
7.7777E-07 into the calculations when the number of unique inter- 
actions for two sets of coordinates of a particular interaction type 
exceeds twenty. 

This package of seven related codes is basically aimed at giving 
maximum capability for calculating slow-neutron scattering by mod- 
erators. MACS-C computes crystal vibrations when the potential 
energy is a sum of parts arising from short-range forces and long- 
range Coulomb interactions. It also obtains Jacobian matrices for 
determining adjustments in force constants and ionic charge which 
can lead to improved agreement with data. Structure factors for 
neutron inelastic scattering can also be calculated. MACS-J com- 
putes the dynamical matrix for the harmonic oscillations of a 
crystal, its eigenvalues and eigenvectors, the corresponding struc- 
ture factors for coherent single-phonon scattering of neutrons, and 
Jacobian matrices for use in adjusting force constants to fit calcu- 
lated to observed dispersion curves. REVISED-D calculates 
valance coordinates in terms of mass adjusted atom displace- 
ments, together with coordinates which define rigid group rotations. 
REVISED-MVFC constructs force constant matrices for use in 
valance force potential functions which are used in other programs 
dealing with molecular and crystal vibrations. ADJUSTER is a force 
adjuster program to obtain a least squares fit to observed frequen- 
cies of molecules and crystals. DIPOLE-SUM calculates dipole 
sums for an arbitrary crystal. MODEL-PI calculates crystal vibra- 
tions when the potential energy is a sum of short-range and long 
or intermediate-range terms in the dipole coordinate approximation. 
It also obtains Jacobian matrices for use in adjusting input parame- 
ters. 


35496 (ESTSC/NRC-000453IBMPC00) GCI: Generic Com- 
munications Index. Dean, R.S. (Parameter Inc., Elm Grove, WI 
(United States)). Atomic Energy Establishment, Trombay (india). 1 
Dec 1987. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office for Analysis and Evaluation of 
Operational Data. Source: ESTSC. 

Description: IBM PC; DOS 2; dBASE Ill command language; 3 
3.5 Diskettes. 

Searchable dBASE Ii data base of NRC generic communications 
which includes bulletins, circulars, and information notices. Generic 
letters are to be added later. Each communication is categorized 
by general system or topic, specific component or topic, cause or 
defect, potential effect, or vendor. 


35497 (ESTSC/NRC—000486C660000) FESH: X-y multi-gp 
neutron PL method. Lewis, E.E. (Northwestern Univer- 
sity, Evanston, IL (United States)). Argonne National Lab., IL 
(United States). 1 Dec 1979. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Reactor Regulation. (NESC—861). Source: ESTSC. 

Description: CDC6600; SCOPE; FORTRAN IV (MNF; University 
of Minnesota FORTRAN); 1 Mag Tape. Because of the central 
memory required to load the program, the dimension of the Q array 
must be decreased before FESH can be loaded onto a CDC7600. 
NESC reduced the dimension of the Q array to 20,000 to execute 
the sample problem on a CDC7600. The dimensions of the Q and 
XLARG arrays should be altered to fit the user’s specific problem. 

FESH solves the spherical harmonics approximation to the 
second-order multigroup neutron transport equation in two dimen- 
sions. A three-dimensional spherical harmonics approximation of 
user-specified order is applied to the angular variable and 
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two-dimensional spatial finite elements to the spatial variable. Scat- 
tering is assumed to be isotropic. Either multiplication eigenvalue 
problems or subcritical inhomogeneous source problems can be 
solved with several combinations of vacuum and reflective bound- 
ary conditions possible. 


35498 (ESTSC/NRC—0004961036000) SAMPLE: Monte Carlo 
uncertainty analysis code. Goldberg, F.F. (Nuclear Regulatory 
Commission, Washington, DC (United States)). Nuclear Regulatory 
Commission, Washington, DC (United States). 11 Mar 1980. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Reactor Regulation. (NESC—879). 
Source: ESTSC. 

Description: IBM360; OS/360;0S/370; FORTRAN IV; 1 Mag 
Tape. Logical unit 1 is used for input. 

The SAMPLE program uses Monte Carlo simulation to compute 
the mean, standard deviation, probability range, and distribution for 
the function y=f(x(1), x(2), ...x(k)) given that the distributions of 
x(1), x(2), ...x(K) are known and the functional dependence of y on 
the x's is known. 


35499 (EUR-13922) LISA package user guide. Part |: 
PREP (Statistical PRE Processor) preparation of input sample 
for Monte Carlo simulations. Program description and user 
guide. Saitelli, A. (Commission of the European Communities, Is- 
pra (Italy). Joint Research Centre); Homma, T. Commission of the 
European Communities, Luxembourg (Luxembourg). 1992. 30p. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This manual is subdivided into three parts. In the first part, the 
PREP utility (Statistical Pre Processor) assists in the preparation of 
a Monte Carlo Analysis of the behaviour of a model encoded into a 
computer program. The ultimate goal of this type of analysis is to 
determine the model response to variation in its input parameters, 
to assess the uncertainties in the model prediction and to correlate 
these uncertainties with the most influential model parameters. The 
part of the analysis dealt with by PREP is the preparation of the in- 
put stochastic sample for the analysis given the distribution of the 
input parameters. PREP tries to ease the transformation of the 
user model from deterministic (one execution corresponding to one 
set of values for the input parameters) to stochastic (many 
executions to cover assigned value distributions for the input pa- 
rameters). PREP is described with reference to two alternative 
applications: within the LISA package (for the analysis of the risk 
of a nuclear waste disposal) and with a user supplied model. 8 
refs., 1 fig., 15 tabs. 


35500 (EUR-13923) LISA package user guide. Part Il: LISA 
(Long Term Isolation Safety Assessment) program description 
and user guide. Prado, P. (Centro de Investigaciones Energeticas, 
Medioambientales y Tecnologicas (CIEMAT), Madrid (Spain)); 
Sattelli, A.; Homma, T. Commission of the European Communities, 
Luxembourg (Luxembourg). 1992. 44p. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This manual is subdivided into three parts. In this second part, 
this document describes the LISA (Long term Isolation Safety As- 
sessment) Code and its submodels. LISA is a tool for analysis of 
the safety of an underground disposal of nuclear waste. It has the 
capability to handle nuclide chain of arbitrary length and to evalu- 
ate the migration of nuclide through a geosphere medium 
composed of an arbitrary number of segments. LISA makes use of 
Monte Carlo methodology to evaluate the uncertainty in the quan- 
tity being assessed (eg dose) arising from the uncertainty in the 
model input parameters. In the present version LISA is equipped 
with a very simple source term submodel, a relatively complex 
geosphere and a simplified biosphere. The code is closely associ- 
ated with its statistical pre-processor code (PREP), which 
generates the input Monte Carlo sample from the assigned param- 
eter probability density functions and with its post-processor code 
(SPOP) which provides useful statistics on the output sample (un- 
certainty and sensitivity analysis). This report describes the general 
structure of LISA, its subroutines and submodels, the code input 
ant output files. It is intended to provide the user with enough 
information to know and run the code as well as the capacity to in- 
corporate different submodels. 15 refs., 6 figs. 





35501 (EUR-13924) LISA package user guide. Part Ill: 
SPOP (Statistical POst Processor). Uncertainty and sensitivity 
analysis for model output. Program description and user 
guide. Saltelli, A. (Commission of the European Communities, Is- 
pra (Italy). Joint Research Centre); Homma, T. Commission of the 
European Communities, Luxembourg (Luxembourg). 1992. 52p. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This manual is subdivided into three parts. In the third part, the 
SPOP (Statistical POst Processor) code is described as a tool to 
perform Uncertainty and Sensitivity Analyses on the output of a 
User implemented model. It has been developed at the joint 
Research Centre of Ispra as part of the LISA package. SPOP per- 
forms Sensitivity Analysis (SA) and Uncertainty Analysis (UA) on a 
sample output from a Monte Carlo simulation. The sample is gen- 
erated by the User and contains values of the output variable (in 
the form of a time series) and values of the input variables for a 
set of different simulations (runs), which are realised by varying the 
model input parameters. The User may generate the Monte Carlo 
sample with the PREP pre-processor, another module of the LISA 
package. The SPOP code is completely written in FORTRAN 77 
using structured programming. Among the tasks performed by the 
code are the computation of Tchebycheff and Kolmogorov confi- 
dence bounds on the output variable (UA), and the use of effective 
non-parametric statistics to rank the influence of model input pa- 
rameters (SA). The statistics employed are described in the 
present manual. 19 refs., 16 figs., 2 tabs. Note: This PART Ill is a 
revised version of the previous EUR report N.12700EN (1990). 


35502 (JAERI-M-92-054, pp. 39-57) Massively parallel 
supercomputing as the centerpiece of a diversified, muitidisci- 
plinary research program. Rebbi, C. (Boston Univ., MA (United 
States). Dept. of Physics). Japan Atomic Energy Research inst., 
Tokyo (Japan). Mar 1992. (CONF-9110401—: 7. topical meeting on 
nuclear code development, Tokai (Japan), 30-31 Oct 1991). In Pro- 
ceedings of the 7th topical meeting on nuclear code development. 
189p. Order Number DE92538701. Source: OSTI; NTIS; INIS. 

The viability of a massively parallel architecture for various types 
of computational research projects is analyzed. The main algorith- 
mic aspects of wide classes of computations are focused on to 
discuss the challenges that they pose for a massively parallel 
implementation. The three major classes of computations will en- 
compass: the solution of field equation, where the data structures 
and communication patterns are well organized and of local nature; 
molecular dynamics simulations, where one still has well organized 
data structures, but faces problems of global communication; opti- 
mization problems, with variable data structures and variable 
communication patterns. For all of these classes examples are 
given drawing on the wide range of massively parallel applications 
under investigation at Boston University. Finally, some very exciting 
possible future developments in massively parallel supercomputing 
are discussed. (J.P.N.). 


35503 (JAERI-M-92-082) Manual of a sulte of computer 
codes, EXPRESS (EXact PREparedness Supporting System). 
Chino, Masamichi (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan). Tokai Research Establishment). Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). Jun 1992. 89p. Order Number 
DE93715530. Source: OSTI; NTIS; INIS. 

The emergency response supporting system EXPRESS (EXact 
PREparedness Supporting System) is constructed in JAERI for low 
cost engineering work stations under the UNIX operation. The pur- 
pose of this system is real-time predictions of affected areas due to 
radioactivities discharged into atmosphere from nuclear facilities. 
The computational models in EXPRESS are the mass-consistent 
wind field model EXPRESS-| and the particle dispersion model 
EXPRESS-I| for atmospheric dispersions. In order to attain the 
quick response even when the codes are used in a small-scale 
computer, a high-speed iteration method MILUCR (Modified Incom- 
plete Linear Unitary Conjugate Residual) is applied to EXPRESS-| 
and kernel density method is to EXPRESS-Il. This manual de- 
scribes the model configurations, code structures, related files, 
namelists and sample outputs of EXPRESS-I| and -Il. (author). 


35504 (JAERI-M-92-099) Numerical evaluation of general 
n-dimensional integrals by the ed use of Newton-Cotes 
formulas. Nihira, Takeshi (Ibaraki Univ., Hitachi (Japan). Faculty of 
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Engineering); Iwata, Tadao. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Jul 1992. 34p. Order Number DE93715528. 
Source: OSTI; NTIS; INIS. 

The composites Simpson's rule is extended to n-dimensional in- 
tegrals with variable limits. This extension is illustrated by means of 
the recursion relation of n-fold series. The structure of calculation 
by the Newton-Cotes formulas for n-dimensional integrals is clari- 
fied with this method. A quadrature formula corresponding to the 
Newton-Cotes formulas can be readily constructed. The results 
computed for some examples are given, and the error estimates 


for two or three dimensional integrals are described using the error 
term. (author). 


35505 (Jue}+-2559) BILD - program for the graphic presen- 
tation of numeric data. London, H.; Neuwohner, T.; Poppe, D.; 
Wallasch, M.; Johaenning, S. Forschungszentrum Juelich GmbH 
(Germany). Inst. fuer Chemie 3 - rische Chemie. Dec 
1991. 102p. (in German). Order Number DE93702347. Source: 
OSTI; NTIS (US Sales Only). 

Graphical representations of numeric data obtained during the 
experimental and theoretical investigations of the chemistry of the 
atmosphere are an essential aid for scientifically interpreting this 
data. The program BILD has been developed especially for this 
purpose and is used to easily create two and three dimensional 
graphic representations of numeric data. This program is based on 
the GR software of the ZAM; (Zentralinstitut fuer Angewandte 
Mathematik/Central Institute for Applied Mathematics) and is writ- 
ten in the program language FORTRAN. The program BILD is 
installed on the IBM ES/9000 model 620 (release 11.07.91) of the 
ZAM. The program is panned on being available to the employees 
of the Institut fuer Atmosphaerische Chemie/institute for Atmo- 
spheric Chemistry for graphically evaluating and processing 
scientific results. This is why the progran BILD contains certain 
features not found in commercial programs. Furthermore, BILD has 
been, however, designed in such a general and flexible way that 
other application areas are covered as well. The complete product 
package consists of a four parts, where BILDA, BILDB, and BILDC 
are provided for graphically representing any numeric data. BILDD, 
on the other hand, has been developed for special use in atmo- 
spheric chemistry. (orig.). 


35506 (LA-UR-92-3037) CMOR: A configurable monitor. 
Roschke, M.A. Los Alamos National Lab., NM (United States). 
[1992]. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. (CONF-9209204—-1: Cray users 
group meeting, Washington, DC (United States), 14-18 Sep 1992). 
Order Number DE92040208. Source: OSTI; NTIS; GPO Dep. 

CMOR is a distributed, X window-based, monitoring program that 
can be used to graphically monitor data from a wide variety of 
sources, such as applications, network interfaces, and operating 
systems. CMOR is a component-based program that is designed to 
be executed without any programming on the part of the user. 
CMOR is designed to allow automatic reconfiguration while it is 
running. And CMOR is distributed, which allows monitored data to 
be obtained from the local machine or from a remote machine. 


35507 (NEI-NO-264) Operations research applications in 
the pulp and paper industry. Halvorsen, H. Norges Han- 
delshoeyskole, Bergen (Norway). 1991 219p. Order Number 
DE93711188. Source: OSTI; NTIS. 

Operations research, the quantitative study of optimally allocating 
limited resources among competing activities, became associated 
with pulp and paper industries in the beginning of the 1960s 
through applications to the cutting stock problem facing finishing 
ends of paper mills. Since then, numerous authors have published 
articles relating operations research techniques to pulp and paper 
technology. This Doctorate Program Thesis gives interested 
readers an introduction to pulp and paper processes, and a com- 
prehensive literature survey of operations research applications in 
the field of pulp and paper technology. 357 refs., 35 figs., 8 tabs. 


35508 (ORNL/TM-12190) A Unix print filter for controlling 
an HP Laserjet printer. Hoffman, F.M. Oak Ridge National Lab., 
T™N (United States). Sep 1992. 21p. Sponsored by USDOE, Wash- 


ington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE92041350. Source: OSTI; NTIS; GPO Dep. 
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Environmental Sciences Division Publication No. 3959. 

This report describes a Unix print filter designed to control an 
Hewlett Packard Laserjet or other printer that uses Hewlett 
Packard’s Printer Control Language (HP-PCL). The filter gives 
users the ability to control print pitch, orientation, and indentation 
by using standard flags to the Unix ipr. command or multiple en- 
tries in the /etc/printcap file and allows both ascii and binary (i.e., 
graphics and down-loadabie fonts) files to be printed. Additionally, 
the filter provides some accounting capability. The supported print 
pitch and orientation options are described, as are the different 
configuration options. The code for the filter and sample entries for 
the /etc/printcap file are included. 


35509 (ORNL/TM-12192) Reducing communication costs 
In the conjugate gradient algorithm on distributed memory 
multiprocessors. D’Azevedo, E.F.; Romine, C.H. Oak Ridge Na- 
tional Lab., TN (United States). Sep 1992. 25p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC0S5- 
840R21400. Order Number DE93000562. Source: OSTI; NTIS; 
GPO Dep. 

The standard formulation of the conjugate gradient algorithm in- 
volves two inner product computations. The results of these two 
inner products are needed to update the search direction and the 
computed solution. In a distributed memory parallel environment, 
the computation and subsequent distribution of these two values 
requires two separate communication and synchronization phases. 
In this paper, we present a mathematically equivalent rearrange- 
ment of the standard algorithm that reduces the number of 
communication phases. We give a second derivation of the 
modified conjugate gradient algorithm in terms of the natural rela- 
tionship with the underlying Lanczos process. We also present 
empirical evidence of the stability of this modified algorithm. 


35510 (ORNL/TM-12195) An efficlert algorithm to compute 


row end column counts for sparse Cholesky factorization. 
Gilbert, J.R. (Xerox Palo Alto Research Center, CA (United 
States)); Ng, E.G.; Peyton, B.W. Oak Ridge National Lab., TN 
(United States). Sep 1992. 29p. Sponsored by USDOE, Washing- 


ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE93001254. Source: OSTI; NTIS; GPO Dep. 

Let an undirected graph G be given, along with a specified 
depth- first spanning tree T. We give almost-linear-time algorithms 
to solve the following two problems: First, for every vertex v, 
compute the number of descendants w of v for which some de- 
scendant of w is adjacent (in G) to v. Second, for every vertx v, 
compute the number of ancestors of v that are adjacent (in G) to at 
least one descendant of v. These problems arise in Cholesky and 
QR factorizations of sparse matrices. Our algorithms can be used 
to determine the number of nonzero entries in each row and col- 
umn of the triangular factor of a matrix from the zero/nonzero 
structure of the matrix. Such a prediction makes storage allocation 
for sparse matrix factorizations more efficient. Our algorithms run in 
time linear in the size of the input times a slowly-growing inverse of 
Ackermann’s function. The best previously known algorithms for 
these problems ran in time linear in the sum of the nonzero counts, 
which is usually much larger. We give experimental results demon- 
strating the practical efficiency of the new algorithms. 


35511 A numerical method for reducting the random noise 
in a two-dimensional waveform. Levy, A.J. To Dept. of Energy. 
23 Jan 1991. USA Patent patent application 7-644,776. 13p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC12-76SN00052. Order Number DE92019819. Source: OSTI; 
NTIS; GPO Dep. 

This invention is comprised of a method for reducing random 
noise in a two-dimensional waveform having an irregular curvature 
includes the steps of selecting a plurality of points initially posi- 
tioned at preselected locations on the waveform. For each point 
selected, the straight line is found which connects it to the midpoint 
between its neighboring points. A new location for the point is cal- 
culated to lie on the straight line a fraction of the distance between 
the initial location of the point and the midpoint. This process is re- 
peated for each point positioned on the waveform. After a single 
iteration of the method is completed, the entire process is repeated 
a predetermined number of times to identify final calculated loca- 
tions for the plurality of points selected. The final calculated 
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locations of the points are then connected to form a relatively ran- 
dom noise-free waveform having a substantially smooth curvature. 


35512 (POEF-T-3559B) Continuing engineering education 
for software engineering professionals. Davis, P.I. Martin Mari- 
etta Energy Systems, Inc., Piketon, OH (United States). 19 Feb 
1992. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-760R00001. (CONF-9206267—1: 5. 
world conference on continuing engineering education, Espoo (Fin- 
land), 2-5 Jun 1992). Order Number DE92019888. Source: OSTI; 
NTIS; GPO Dep. 

Designers of software for safety-critical applications are impelled 
to supplement their education through continuing engineering stud- 
ies in the areas of requirements analysis, hazard identification, risk 
analysis, fault tolerance, failure modes, and psychology. Today's 
complex level of design is contributing to opportunities for catas- 
trophic design errors in computer functions where failure of such 
functions is capable of causing injury and death. A syllabus of 
post-graduate, core studies within the curricula of five engineering 
specialties is suggested. Software Engineers are exhorted to un- 
dertake a professional, responsible role in safety-critical software 
design. 


35513 (SAND-92-0778C) A distributed visualization envi- 
ronment for engineering sciences. Paviakos, C.J.; Schoof, L.A.; 
Mareda, J.F. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-921079—1: Visu- 
alization 1992, Boston, MA (United States), 19-23 Oct 1992). Order 
Number DE92012629. Source: OSTI; NTIS; GPO Dep. 

As a muttiprogram engineering laboratory, Sandia National Labo- 
ratories (SNL) has major research and development responsibilities 
for nuclear weapons, arms control, energy, environment, and other 
areas of strategic importance to national security. To accomplish 
this diversified mission, analysts within the Engineering Sciences 
Directorate support the entire laboratory using finite element and 
finite difference solution schemes to solve problems in fluid dynam- 
ics (steady state and transient, compressible and incompressible), 
thermodynamics (heat transfer), hydrodynamics (impact physics, 
penetration mechanics), solid mechanics (structural/thermal analy- 
sis, fracture mechanics, ground subsidence, impact modeling) and 
structural dynamics. To assist these analysts in performing these 
analyses most efficiently, the Applied Visualization Group was 
formed and tasked to develop a “production scientific visualization 
environment.” In this paper, we characterize a visualization envi- 
ronment that has been designed and prototyped for a large 
community of scientists and engineers. The proposed environment 
makes use of a visualization server concept to provide effective, in- 
teractive visualization to the user's desktop. Benefits of using the 
visualization server approach are discussed. Some thoughts 
regarding desirable features for visualization server hardware archi- 
tectures are also addressed. A brief discussion of the software 
environment is included. The paper concludes by summarizing 
certain observations which we have made regarding the implemen- 
tation of such visualization environments. 


35514 (SAND-92-1764C) Software security for a network 
storage service. Haynes, R.A.; Kelly, S.M. Sandia National Labs., 
Albuquerque, NM (United States). [1992]. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-9209192-1: 3. UNIX security symposium, 
Baltimore, MD (United States), 15-16 Sep 1992). Order Number 
DE92040265. Source: OSTI; NTIS; GPO Dep. 

In 1991, Sandia National Laboratories acquired a Network Stor- 
age Service (NSS) as a result of a fully competitive procurement. 
The Network Storage Service, which provides access to over a 
terabyte of data storage in a two-tiered hierarchy, had minimal soft- 
ware security features. Before the NSS could be placed into 
production, it had to be accredited by the Department of Energy, 
Sandia’s accrediting authority. Sandia was faced with implementing 
security features to allow the NSS to be operated in its secure 
computing network, which is a single security clearance, multiple 
data security level environment. This paper describes the software 
security design alternatives that were considered and what was ul- 
timately implemented. 





35515 (SLAC—401) Proceedings of the REXX Symposium 
for Dev 


elopers and Users. Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Sep 1992. 401p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (CONF-9205149—-: REXX symposium for developers 
and users, Annapolis, MD (United States), 3-5 May 1992). Order 
Number DE92041359. Source: OSTI; NTIS; GPO Dep. 

The third annual REXX Symposium for Developers and Users 
was held on May 3-5, 1992 in Annapolis, Maryland. Ninety-one 
people attended, representing eight countries and nineteen Ameri- 
can States. There was a great deal of interest regarding REXX in 
the UNIX world. Alberto Villarica and Anders Christensen 
announced two free versions of REXX for UNIX. Also, the Worksta- 
tion Group announced a free run-time version of their Uni-REXX 
available to any educational institution. Two flavors of REXX under 
MS/Windows were presented by Ede Giguere and Charles Daney. 
Both implementations demonstrated the ease in which REXX was 
able to create GU! applications. This prompted some discussion of 
REXX under the Macintosh, probably the last frontier for REXX. 
Along with his usual informed opinions, Mike Cowlishaw described 
some of his current research efforts. He also wowed us with some 
Statistics demonstrating the incredible penetration REXX has made 
internationally as measured by the number of books published 
about it and the millions of users with access to it. Prompted, in 
part, by Lotus’ announcement of a REXX interface to 1-2-3, there 
was much discussion of ways that REXX could be promoted as a 
universal scripting and macro language. In this context, REXX was 
compared both to PERL and to Visual BASIC, which appears to be 
Microsoft's attempt to cover some of the deficiencies of BASIC. 


35516  (SP-16, pp. 83-89) Evaluation of finite element anal- 


ysis of the paraile! simulation machine Cenju. Nakata, T. (NEC 
Corp., Tokyo (Japan)); Kano, Y.; Koike, N.; Okumura, H.; Otake, 
K.; Nakamura, T.; Fukuda, M. National Aerospace Lab., Chofu, 
Tokyo (Japan). Dec 1991. (in Japanese). In Specia/ publication of 
National Aerospace Laboratory.: Proceedings of the 9th NAL sym- 


posium on aircraft computational aerodynamics. 354p. Order 
Number DE93716195. Source: OSTI; NTIS. 

The research and validation of the method by which finite ele- 
ment methods were processed on the parallel computers with high 
speed were carried out. The evaluation was made on the Parallel 
Simulation Machine Cenju which uses 8 elementary processors by 
paralielizing the generalized program for structural analysis, NON- 
SAP. As for the nonlinear structural analysis with the finite element 
method, the main processing was to prepare the stiffness matrix 
per each step of successive approximation method based on 
Newton-Raphson method and to get the solution, and the both 
were to be processed in parallel. in order to prepare the stiffness 
matrix, it is required to calculate the element stiffness matrices and 
stress from the information of element and the displacement of de- 
gree of freedom, and then to calculate the stiffness matrix and load 
vector by adding the element stiffness matrices and each stress 
vector of each element. Since the sufficient parallelization could not 
be obtained only by LU factorization for the solution of linear equa- 
tions, the SCG method (a kind of conjugate gradient method) was 
used. The experiment for a large scale matrix consisting of 8904 x 
8904 showed that the 38 times larger speed could be obtained by 
using 64 sets of parallel computers. 5 refs., 6 figs. 


35517 (UCRL-ID-111810) Mathematical software under 
UNICOS at LCC. Fritsch, F.N. Lawrence Livermore National Lab., 
CA (United States). 1 Sep 1992. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE93001828. Source: OSTI; NTIS; GPO Dep. 
Mathematical libraries provide computer users access to pre- 
programmed routines to solve general mathematical problems or 
evaluate commonly occurring functions. Such libraries provide a 
cost-effective means of delivering the results of numerical algo- 
rithms research to applications. By using standard libraries that are 
available on a wide range of platforms, the numerical kernels of ap- 
plication codes can be ported to new environments with a minimum 
of effort. We describe here the mathematical utilities and libraries 
currently available to Livermore Computer Center (LCC) Cray users 
under UNICOS. (Only Fortran libraries are currently available.) 
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35518 (WSRC-IM-90-83-7) Reviews of computing technol 
ogy: Securing network applications, Kerberos and RSA. 
Johnson, S.M. Westinghouse Savannah River Co., Aiken, SC 
(United States). 1 Jun 1992. 15p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-89SR18035. Order 
Number DE92019928. Source: OSTI; NTIS; GPO Dep. 

This paper will focus on the first step in establishing network se- 
curity, authentication, and describe the basic function of both RSA 
and Kerberos as used to provide authentication and confidential 
data transfer services. It will also discuss the Digital Signature 
Standard and the market acceptance of each. Proper identification 
of the principals involved in a network dialog is a necessary first 
step in providing network-wide security comparable to that of 
stand-alone systems. 
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Refer also to citation(s) 32912, 33656, 34259, 34353, 34440, 
34501, 34503, 34530, 34789, 34790, 35296, 35330, 35462, 35464, 
35496 


35519 (ANL/CP-77152) Information technologies for global 
resources management and environmental assessment. Camp- 
bell, A.P.; Wang, Hua. Argonne National Lab., 
[1992]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-9209160-17: In- 
ternational symposium on » environment and information 

management, Argonne, IL (United States), 15-18 Sep 1992). Order 
Number DE92041107. Source: OSTI; NTIS; INIS; GPO Dep. 

Recent advances in computer and communications technologies 
offer unprecedented opportunities to develop sophisticated informa- 
tion resources management systems for global resources 
management and environment assessment in an efficient, effective, 
and systematic manner. In this paper, the emerging global energy 
and environmental issues are identified. Since satellite-based re- 
mote sensing systems are becoming increasingly available and 
produce massive data collections, the utilization of imaging pro- 
cessing techniques and their applications for regional and global 
resources management and environmental studies are described. 
Interoperability and interconnectivity among heterogeneous com- 
puter systems are major issues in designing a totally integrated, 
multimedia-based, information resources management system that 
operates in a networking environment. Discussions of the future 
technology trends are focused on a number of emerging informa- 
tion management technologies and communications standards 
which will aid in achieving seamless system integration and offer 
user-friendly operations. It can be foreseen that advances in com- 
puter and communications technologies, increasingly sophisticated 
image processing techniques and Geographical Information Sys- 
tems (GIS), and the development of globally comprehensive data 
bases will bring “global visualization” onto multimedia desktop com- 
puters before the end of this decade. 


IL (United States). 


35520 (CNIC—00393) The evaluation of neutron total cross 
section for natural iron and aluminium. Liu Shirui (Sichuan 
Univ., Chengdu, SC (China). Inst. of Nuclear Science and Technol- 
ogy); Wang Chunhao; Zhao Defang. China Nuclear Information 
Centre, Beijing, BJ (China). May 1990. 18p. (in Chinese). 
(SUINST-—0001.). Order Number DE93602446. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The experimental data of total cross section were collected and 
evaluated for natural iron in the energy region from 1 keV to 20 
MeV and for natural aluminium from 4.07 keV to 20 MeV. The 
evaluated data were recommended in the regions for them. The 
minimum values of Fe total cross section in the keV region were 
specially recommended. The resonance structures were briefly 
discussed for both Fe and Al. To make the evaluation better, all ex- 
perimental measurements of neutron total cross section relative to 
Fe and Al were studied. Considering the resonance feature of 
medium weight nuclides, two criteria for selecting total cross sec- 
tion were presented: (1) the correlation between the precission of 
total cross section and neutron source; (2) the correlation between 
the accuracy of total cross section and the resolving power of the 
neutron spectrometer. 
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35521 (CNIC—00399) An evaluation of neutron nuclear data 
for natural lead. Ma Gonggui (Sichuan Univ., Chengdu, SC 
(China). Inst. of Nuclear Science and Technology); Zhou Yiming; 
Wang Shiming. China Nuclear Information Centre, Beijing, BJ 
(China). Apr 1990. 12p. (SUINST-002.). Order Number 
DE93602447. Source: OSTI; NTIS (US Sales Only); INIS. 

Complete neutron nuclear data for natural lead were evaluated 
based on both experimental data measured up to December 1985 
and theoretical data calculated with program MUP2. The experi- 
mental data evaluation is mainly based on CENDL-1, except (n, 
2n) cross section, for which there are newly measured data avail- 
able. The data, in the neutron energy from 10-5 eV to 20 MeV, 
contain cross section, angular distributions and energy spectra of 
secondary neutrons, and are in ENDF/B-4 format. 


35522 (CNIC—00412, pp. 56) The progress on Chinese eval- 
uated nuclear data library. Liang Qichang (Chinese Nuclear Data 
Center, Beijing, BJ (China)); Ma Lizhen; Liu Tingjin; Sun Naihong; 
Sun Zhengjun. Chinese Nuclear Data Center, Beijing, BJ (China); 
China Nuclear Information Centre, Beijing, BJ (China). May 1990. 
(CNDC-0004.). In Communication of nuclear data progress: 
No.3(1990). 65p. Order Number DE93602690. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The second version of Chinese evaluated nuclear data library 
(CENDL-2) contain about 50 nuclides evaluated in China and 
about 30 nuclides from foreign evaluated nuclear data libraries 
after re-evaluated or reviewed by chinese evaluators. The new ver- 
sion of utility programs (6.5 version) for ENDF/B-6 have been 
transplanted on micro-VAX-Il computer and used for checking and 
processing evaluated neutron data for CENDL-2. 


35523 (CNIC—00412, pp. 57) Micro-VAX-ll computer at 
CNDC. Yang Junxiao (Chinese Nuclear Data Center, Beijing, BJ 
(China)). Chinese Nuclear Data Center, Beijing, BU (China); China 
Nuclear Information Centre, Beijing, BJ (China). May 1990. 
(CNDC—0004.). In Communication of nuclear data progress: 
No.3(1990). 65p. Order Number DE93602690. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The micro-VAX-Il computer provided by IAEA was installed in 
sep 1989, and began to operate on Oct.23, 1989, at CNDC. The 
new version of utility programs (6.5 version) for ENDF/B-6 have 
been transplanted on the micro-VAX-Il computer and used for 
checking and processing evaluated neutron data for CENDL-2. 


35524 (CONF-9210158—-) INFOTECH '92: DOE Technical In- 
formation (Tl) Meeting, October 21-23, 1992. Blanton, J.M. 
USDOE Office of Scientific and Technical Information, Oak Ridge, 
TN (United States). 1992. 186p. Sponsored by USDOE, Washing- 
ton, DC (United States). From Infotech '92; Oak Ridge, TN (United 
States); 21-23 Oct 1992. Order Number DE93000467. Source: 
OSTI; NTIS; GPO Dep. 

This proceedings contains papers presented at the 1992 Depart- 
ment of Energy (DOE) Technical Information Meeting held at the 
Office of Scientific and Technical Information (OSTI), Oak Ridge, 
Tennessee, October 21-23, 1992. It is composed of written pre- 
sentation given orally at the meeting in either large-group or 
break-out sessions. The proceedings is provided as a reference 
tool for those who attended the meeting as well as an information 
document for those unable to attend. The annual DOE Technical 
Information meeting is designed for information professionals in- 
volved in the management of the Department's scientific and 
technical information (STI). Speakers include members of the OSTI 
staff as well as DOE and DOE contractors and other invited spe- 
cialists in the field of information. The major objective of the 
meeting is to provide a forum within the Department for discussing 
current and future information policies, trends, and management 
techniques as well as the technologies and standards available for 
managing and accessing scientific and technical information. 


35525 


(DOE/METC-92/4111) IEEE-488 interface to Paragon 
500 Process Control Software: Technical note. Thornton, J.D. 
USDOE Morgantown Energy Technology Center, WV (United 
States). Jun 1992. 22p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE92001289. Source: OSTI; NTIS; 
GPO Dep. 
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An IEEE-488 interface has been developed to link the NEFF 470 
Data Acquisition Hardware to the Paragon 500 Process Control 
Software. This interface allows the user to use the features within 
Paragon 500 to display data from the Data Acquisition Hardware. 
Furthermore, by using Paragon 500 software to perform Automated 
Process Control, the networking capabilities of Paragon 500 allows 
the Process Control System to monitor real-time data from the - 
Data Acquisition System via an Ethernet Network connection. This 
allows remote access to process variable data from any Paragon 
station configured on that network. 


35526 (ETDE/PUB—1-R2) International Energy Subject Cat- 
egories and Scope: Revision 2. Rutkowski, R.; Kane, L. (eds.). 
Energy Technology Data Exchange, Oak Ridge, TN (United 
States). 1992. 64p. Sponsored by Energy Technology Data Ex- 
change, Oak Ridge, TN (United States). Order Number 
DE92018520. Source: OSTI; NTIS. 

The purpose of this publication is twofold: (1) to support organi- 
zations or individuals who select informational materials for 
inclusion in the ETDE Energy Data Base and (2) for use as an aid 
in database searching. Subject categories and corresponding 
codes are established to define the scope of, or degree of interest 
in, energy information to be selected by those who enter machine- 
readable bibliographic records into the Energy Data Base. For 
persons conducting online searching or creating selective dissemi- 
nation of information (SDI) subsets, this publication facilitates the 
selection of energy topics. These scope notes and category defini- 
tions also apply to online energy databases identified as ENERGY 
on STN International (Federal Republic of Germany) and as EN- 
ERGY SCIENCE & TECHNOLOGY offered by DIALOG Information 
Services, Inc. (USA). The subject scope of the database encom- 
passes all technological aspects of energy production, conversion, 
and efficient utilization, as well as related economic, social, and 
political aspects. Major topical areas are fossil fuels, renewable en- 
ergy sources, nuclear energy, fusion energy, energy storage and 
conversion, end-use technology, advanced energy systems, and 
energy policy. Coverage also includes aspects of chemistry, engi- 
neering, environmental science, biomedical science, physics, 
mathematics, computer science, materials, and instrumentation re- 
lated to energy technology. Subject categories are used to define 
broad subject areas in the field of energy, and can also provide a 
powerful tool in both increasing the relevancy of retrieval and sim- 
plifying the search strategy needed to retrieve a specific concept. 


35527 (JAERI-M—92-027, pp. 123-134) Advanced techniques 
of information processing. Kitamura, Masaharu (Tohoku Univ., 
Sendai (Japan). Faculty of Engineering). Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Mar 1992. (CONF-9111211—: 1991 
Japan Atomic Energy Research Institute (JAERI) symposium on 
nuclear data, Tokai (Japan), 28-29 Nov 1991; INDC(JPN)-157/L). 
In Proceedings of the 1991 symposium on nuclear data. 417p. Or- 
der Number DE92012612. Source: OSTI; NTIS; INIS. 

Recent developments in applications of knowledge engineering, 
fuzzy logic and neural network are reviewed, and applicability of 
these techniques to assistance of nuclear data evaluation is dis- 
cussed in this paper. The main obstacle to the development of 
practical knowledge-based systems for assisting execution of tasks 
in nuclear data evaluation is the lack of dependable techniques for 
extracting and documenting expertise of specialists of the task. The 
potentiality and importance of fuzzy logic and neural network in 
mitigating this difficulty of knowledge acquisition are demonstrated 
by simple examples. Combined usage of these new techniques to- 
gether with the conventional numerical algorithms is recommended 
to meet the technical needs. (author). 


35528 (JAERI-M—92-027, pp. 135-146) A guidance system 
of nuclear data evaluation in object oriented environment: Ad- 
justment procedure of nuclear model parameters. |wasaki, S. 
(Tohoku Univ., Sendai (Japan). Faculty of Engineering). Japan 
Atomic Energy Research Inst., Tokyo (Japan). Mar 1992. (CONF- 
9111211-: 1991 Japan Atomic Energy Research Institute (JAERI) 
symposium on nuclear data, Tokai (Japan), 28-29 Nov 1991; 
INDC(JPN)—157/L). In Proceedings of the 1991 symposium on nu- 
clear data. 417p. Order Number DE92012612. Source: OSTI; 
NTIS; INIS. 





The object model for the guidance system of the neutron nuclear 
data evaluation are briefly described. As the example of the system, 
we take a model for procedure of the nuclear model parameters in 
the framework of the general least squares method which have be- 
come one of the main processes in the contemporary evaluation. 
In this model, almost all things appearing in the processes were 
modeled by objects which are connected with each other and with 
the external processes and data bases. Actually description of the 
fitting procedures have been made for the case of cobalt-59 as the 
target nuclide. In this model, a object for the strategic options are 
important when the expected fitting fails. (author). 


35529 (JAERI-M-92-027, pp. 214-224) Prototype of evalua- 
tion guidance in Integrated Nuclear Data Evaluation 
System. Fukahori, T. (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan). Tokai Research Establishment); Nakagawa, T. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 1992. 
(CONF-9111211—: 1991 Japan Atomic Energy Research Institute 
(JAERI) symposium on nuclear data, Tokai (Japan), 28-29 Nov 
1991; INDC(JPN)-157/L). In Proceedings of the 1991 symposium 
on nuclear data. 417p. Order Number DE92012612. Source: 
OSTI; NTIS; INIS. 

Integrated Nuclear Data Evaluation System (INDES) is being de- 
veloped to keep experiences of nuclear data evaluation for 
JENDL-3 and to support new evaluations. One of the INDES func- 
tions is to set up input data of theoretical calculation codes 
automatically. In order to use INDES effectively, a prototype of nu- 
clear data evaluation guidance system (E.T.; Evaluation Tutor) was 
made to help users in selecting a set of suitable theoretical calcu- 
lation codes by applying knowledge engineering technology. E.T. 
consists of an inference engine, frames, a rule-base, two example- 
bases and calculating modules of certainty factors. The inference 


engine and the calculating modules are written in FORTRAN77. 
(author). 


35530 (LBL-32641) Interfacing 1990 US Census TIGER 
map files with New S graphics software. Rizzardi, M. (Lawrence 
Berkeley Lab., CA (United States)); Mohr, M.S.; Merrill, D.W.; 
Selvin, S. Lawrence Berkeley Lab., CA (United States). Jul 1992. 
21p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. Order Number DE93001518. Source: 
OSTI; NTIS; GPO Dep. 

In 1990, the United States Bureau of the Census released de- 
tailed geographic base files known as TIGER/Line (Topologically 
Integrated Geographic Encoding and Referencing) which contain 
detail on the physical features and census tract boundaries of every 
county in the United States. The TIGER database is attractive for 
two reasons. First, it is publicly available through the Bureau of the 
Census on tape or cd-rom for a minimal fee. Second, it contains 
24 billion characters of data which describe geographic features of 
interest to the Census Bureau such as coastlines, hydrography, 
transportation networks, political boundaries, etc. Unfortunately, the 
large TIGER database only provides raw alphanumeric data; no 
utility software, graphical or otherwise, is included. On the other 
hand New S, a popular statistical software package by AT&T, has 
easily operated functions that permit advanced graphics in conjunc- 
tion with data analysis. New S has the ability to plot contours, 
lines, segments, and points. However, of special interest is the 
New S function map and its options. Using the map function, which 
requires polygons as input, census tracts can be quickly selected, 
plotted, shaded, etc. New S graphics combined with the TIGER 
database has obvious potential. This paper reports on our efforts to 
use the TIGER map files with New S, especially to construct cen- 
sus tract maps of counties. While census tract boundaries are 
inherently polygonal, they are not organized as such in the TIGER 
database. This conversion of the TIGER “line” format into New S 
“polygorvpolyline” format is one facet of the work reported here. 
Also we discuss the selection and extraction of auxiliary geographic 
information from TIGER files for graphical display using New S. 


35531 (ORNL/TM-12098) Environmental Quality Informa- 
tlon Analysis Center multi-year plan. Rivera, R.G. (RDG, Inc. 
(United States)); Das, S.; Walsh, T.E. Oak Ridge National Lab., TN 
(United States). Sep 1992. 85p. Sponsored by Department of 
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Defense, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE92040850. Source: OSTI; NTIS; 
INIS; GPO Dep. 

An information analysis center (IAC) is a federal resource that 
provides technical information for a specific technology field. An 
IAC links an expert technical staff with an experienced information 
specialist group, supported by in-house or external data bases to 
provide technical information and maintain a ite kn 
in a technical area. An [AC promotes the rapid transfer of technol- 
ogy among its users and provides assistance in adopting new 
technology and predicting and assessing emerging technology. 
This document outlines the concept, requirements, and pr 
development of an Environmental Quality IAC (EQIAC). An EQIAC 
network is composed of several nodes, each of which has specific 
technology capabilities. This document outlines strategic and oper- 


ational objectives for the phased development of one such node of 
an EQIAC network. 


35532 (ORNL/TM-12144) Environmental Quality informa- 
tion Analysis Center (EQIAC) operating procedures handbook. 
Walsh, T.E. (Florida Univ., Gainesville, FL (United States)); Das, S. 
Oak Ridge National Lab., TN (United States). Aug 1992. 5ip. 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE92041391. Source: OSTI; NTIS; GPO Dep. 

The Operating Procedures Handbook of the Environmental Qual- 
ity Information Analysis Center (EQIAC) is intended to be kept 
current as EQIAC develops and evolves. Its purpose is to provide 
a comprehensive guide to the mission, infrastructure, functions, 
and operational procedures of EQIAC. The handbook is a training 
tool for new personnel and a reference manual for existing person- 
nel. The handbook will be distributed throughout EQIAC and 
maintained in binders containing current dated editions of the indi- 
vidual sections. The handbook will be revised at least annually to 
reflect the current structure and operational procedures of EQIAC. 
The EQIAC provides information on environmental issues such as 
compliance, restoration, and environmental monitoring do the Air 
Force and DOD contractors. 


35533 (PNL-8097) Joint Service Common Operating Envi- 
ronment (COE) Common Geographic information System 
functional requirements. Meitzier, W.D. Pacific Northwest Lab., 
Richland, WA (United States). Jun 1992. 58p. Sponsored by De- 
partment of Defense, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92019949. Source: 
OSTI; NTIS; GPO Dep. 

Prepared for the US Marine Corps. 

In the context of this document and COE, the Geographic Infor- 
mation Systems (GIS) are decision support systems involving the 
integration of spatially referenced data in a problem solving envi- 
ronment. They are digital computer systems for capturing, 
processing, managing, displaying, modeling, and analyzing geo- 
graphically referenced spatial data which are described by attribute 
data and location. The ability to perform spatial analysis and the 
ability to combine two or more data sets to create new spatial infor- 
mation differentiates a GIS from other computer mapping systems. 
While the CCGIS allows for data editing and input, its primary pur- 
pose is not to prepare data, but rather to manipulate, analyte, and 
clarify it. The CCGIS defined herein provides GIS services and re- 
sources including the spatial and map related functionality common 
to all subsystems contained within the COE suite of C4] systems. 
The CCGIS, which is an integral component of the COE concept, 
relies on the other COE standard components to provide the defini- 
tion for other support computing services required. 


9904 Law 
Refer also to citation(s) 32806, 33447 


35534 (INIS-mf-13341, pp. 6.1-6.54) Review of nuclear 
emer measures affecting Ontarlo, and other related mat- 
ters. Prince, A.T. Ontario Nuclear Safety Review, Toronto, ON 
(Canada). 29 Feb 1988. 580p. In The safety of Ontario’s nuclear 
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power reactors. A scientific and technical review. Vol. 2: Appen- 
dices. Order Number DE93602120. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This study looked at existing emergency response arrangements 
in Canada, their adequacy, the way in which emergency planning 
is divided among jurisdictions, and the way in which jurisdictional 
responsibility is coordinated and integrated. The possible impact of 
a nuclear power plant accident on the waters of the Great Lakes 
was also investigated. 
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17:34187 (RA;US) 
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17:33738 (R;US) 
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Shock tube studies of furl pyrolyses, 17:34170 (RA;US) 
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methods, and summary results, 17:33793 (R;US) 
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17:33682 (R;US) 
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polyatomic molecules, 17:34067 (RA;US) 
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Spectroscopy and reactivity of carbonaceous clusters, 17:34111 

(RA;US) 

Stabilization of lifted turbulent-jet flames, 17:34183 (RA;US) 
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17:34419 (R;US) 

Tetraethynylethylene, a molecule with four very short C-C single 
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Collecting soil vapor from the Vadose Zone with an instrumented 
membrane system, 17:34744 (R;US) 
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Radiation in the natural and perturbed troposphere, 17:34598 
(RA;US) 

Radiative effects of engine effluents, 17:34597 (RA;US) 

Relative influence of stratospheric aerosols on solar and longwave 
radiative fluxes for a tropical atmosphere, 17:34605 (RA;US) 
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Accurate methods for calculating atomic processes in high tem- 
perature plasmas, 17:35382 (R;US) 
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ies, 17:34027 (R;US) 
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Drainage flows: A mountain-plains interface numerical case study, 
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Free energy of formation of CsgPuCle and CsPu2Cl,, 17:34094 
(R;US) 
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High-energy emissions from young pulsars: Perspective from the 
outer gap model, 17:35122 (R;US) 

High-sensitivity measurements for low-level TRU wastes using ad- 
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Initial performance of Los Alamos Advanced Free Electron Laser, 
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17:32982 (R;US) 

Modeling of silent discharge plasma for the destruction of haz- 
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tional and numerical case study, 17:34571 (R;US) 
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transmutation of technetium, 17:32978 (R;US) 
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(R;US) 
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Supersqueezed states from squeezed states, 17:35136 (R;US) 
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17:34042 (R;US) 
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(CM;US) 
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Start-up of an anaerobic/oxic process for phosphorus removal at 
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The trajectory analysis of bevel planetary gear trains, 17:35080 
(R;US) 
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Dose rate monitoring in center for the application of isotopes and 
radiation and its surounding, 17:35006 (IA;ID;In Indonesian) 

Effect of internal radiation '5'-| on leucocyte and erythrocyte of al- 
bino wistar mice, 17:35007 (IA;ID;In Indonesian) 

Effects of different growth medium on leaching of law grade ura- 
nium ore using thiobacillus in a semi field experiment, 17:35011 
(IA;ID;In Indonesian) 

Electron beam radiation of unsaturated polyester-styrene systems, 
17:34141 (IA;ID;In Indonesian) 

Evaluation of agro-industrial by products using rumen simulation 
technique (rusitec), 17:34846 (IA;ID;In Indonesian) 

Flow rate measurements by total count methods, 17:33250 
(IA;ID;In Indonesian) 

Fractional precipitation of alpha emitting radioactive liquid waste, 
17:32960 (IA;ID;In Indonesian) 

Geohydrology and isotope application in Nambo Area, West Java, 
17:34728 (IA;ID;in Indonesian) 

Growth study of radio-mutant saccharomyce cerevisiae K 1,5 on 
irradiated molases media, 17:34856 (1A;ID;In Indonesian) 

Induced mutations in mungbean, 17:34855 (1A;ID;In Indonesian) 

Induced sterility of sugarcane steam borer Chilo auricilius (dud- 
geon) by gamma radiation, 17:34873 (IA;ID;in Indonesian) 

Induced variation by irradiation in preto and pearolla rice varieties, 
17:34866 (IA;ID;In Indonesian) 

Influence of evaporation processes on molecule ratio HDO/H. '®- 
O dan Hz 18-O/H, 1®-O in water, 17:34775 (IA;ID;In Indonesian) 

Influence on ammonium-sulphate fertilizer on P-uptake by upland 
rice, 17:34862 (IA;ID;In Indonesian) 

Isolation of 137-Cs in tuna fish by ammonium phosphomolybdate 
(AMP), 17:34058 (1A;ID;In Indonesian) 

Isolation of protoplast from soybean, cowpea, and tobacco and 
their fusion, 17:34870 (IA;ID;in Indonesian) 

Labelling of stripped rice steam bore C suppressalias walker with 
32-P and stabil iasotop rubidium to study dispersal pattern, 
17:34871 (IA;ID;In Indonesian) 

Lethal concentration of carbofuran to brown planthopper (Nila- 
parvata lugens) and green leaf-hopper (Nephotettix virecence), 
17:34836 (IA;ID;In Indonesian) 

Lethal mutation of internal irradiation brown planthopper (Nila- 
parvita lugens Stal), 17:34872 (1A;ID;In Indonesian) 

Local standard calibration to the international standard (Smow) for 
determining '®-O and D composition in water sample, 17:34061 
(IA;ID;In Indonesian) 

Measurement of N uptake efficiency at various age of tea plant us- 
ing isotope technique, 17:34860 (IA;ID;In Indonesian) 

Prelimanary study on the effects of gamma rays growth anad de- 
velopmeant of shallots (allium ascalonicum L), 17:35013 
(1A;ID;In Indonesian) 

Preliminary study of Semarang ground water using environmental 
isotopes, 17:34729 (IA;ID;In Indonesian) 

Proceedings of symposium 3 on applications of isotopes and radi- 
ation, 17:33249 (1;ID;In Indonesian) 

Production of anti-estradiol serum in sheep, 17:34852 (1A;ID;In In- 
donesian) 

Protein denaturation of banana prawns (Penaeus marquensis) af- 
ter gamma irradiation, 17:34838 (IA;ID;In Indonesian) 

Radiation grafting of hydrophilic monomers onto poly (4- 
methylpentene-1) grafting of acrylic acid, 17:34139 (IA;ID;In 
Indonesian) 

Radioactivity of aerosol and water in centre for the application of 
isotopes and radiation and its environment, 17:34776 (IA;ID;In 
Indonesian) 

Regeneration of rice shoot on salt-stressed medium by irradiation 
callus culture, 17:34869 (1A;ID;In Indonesian) 

Relationship between glutation peroxidase (GSH-PX) activity and 
the uptake of 75-Se by erytrocytes for practical assesment of 
selenium status in dairy cows, 17:34849 (IA;ID;In Indonesian) 





Relative availability of crop residue-N in rice cultivation, 17:34859 
(IA;ID;In Indonesian) 

Respon of rumen fermentation and digestibility as an effect of the 
addition of difference level of molase on dried cassava leaves 
mils used as supplements for buffaloes, 17:34840 (IA;ID;In In- 
donesian) 

Screening of the several soybean mutants for symbiotic nitrogen 
fixation potential with nutrient culture technique, 17:34868 
(IA;ID;In Indonesian) 

Selection of the 32-P application time to rice plant for labelling the 
gall midge Orseolia oryzae (wood-mason), 17:34874 (IA;ID;In 
Indonesian) 

Shoot regeneration of callus culture from irradiated sheed of piper 
nigrum L by gamma rays, 17:35015 (IA;ID;In Indonesian) 

Study of isotope separation using laser, 17:34089 (IA;ID;in In- 
donesian) 

Study of trace elements content in rice straw for animal feed, 
17:34062 (IA;ID;In Indonesian) 

Study the effect of gamma irradiation H2SO,, NaOH, and 
CH3COOH treatments for ethanol production from fermented 
rice straw, 17:33255 (1A;ID;In Indonesian) 

Synthesis of hydrophilic elastomer by radiation grafting, 17:34140 
(IA;ID;In Indonesian) 

The availability of fertilizer-P applied of sitiung soli of west sumatra 
after few weeks of lime applications, 17:34857 (IA;ID;in Indone- 
sian) 

The determination of potential immunogenicity against trypanoso- 
miasis, 17:34844 (IA;ID;In Indonesian) 

The effect of cropping sequence on the crop yield and nutrient 
availability, 17:34858 (1A;ID;In Indonesian) 

The effect of soybean curd waste supplementation on water buf- 
falo ration offered local grass a basal diet, 17:34839 (IA;ID;In 
Indonesian) 

The effect purity and storage on the quality of irradiated latex, 
17:33254 (IA;ID;In Indonesian) 

The effects of double irradiation on the life time and immunogenite 
of trypanasoma evansi, 17:34845 (IA;ID;In Indonesian) 

The effects of gamma irradiation in combination with NaCl treat- 
ment on digestibility of rice straw, 17:34851 (1A;ID;In Indonesian) 

The effects of H2SO,4 and NaOH solutions on irradiated sawdust 
for ethanol production, 17:33276 (IA;ID;in Indonesian) 

The effects of radiation on phytic acid content of rice bran, 
17:34848 (1A;ID;In Indonesian) 

The effects of radiation on the oxidation of rice bran, 17:34847 
(1A;ID;In Indonesian) 

The efficiency of using various microorganisms in uranium extrac- 
tion, 17:32851 (IA;ID;In Indonesian) 

The estimation genetically effective call numbers of panicle forma- 
tion of seratus malam anda cisadane rice varieties, 17:35014 
(IA;ID;In Indonesian) 

The foliar radiophosphorus 32-P application and its distribution in 
mungbean plant (Phaseolus radiatus L), 17:34861 (IA;ID;In In- 
donesian) 

The improvement of rice varieties for major pest and diseases re- 
sistance, 17:34865 (IA;ID;in Indonesian) 

The improvement of wetland rice varieties to earliness short 
stature and the other important characteristics through induced 
mutation, 17:34864 (IA;ID;In Indonesian) 

The influence of dosimeter component system on calibration fac- 
tor, 17:34478 (1A;ID;In Indonesian) 

The percentage of pregnant female white rat that injected with ''- 
1, 17:35012 (1A;ID;In Indonesian) 

The possibility of increasing soybeann mutant lines production, 
17:34853 (IA;ID;In Indonesian) 

The resistance of salmonella typhirium on gamma irradiation, 
17:35010 (IA;ID;in Indonesian) 

The role of mammary gland on 15'-| uptake by neonatal of wistar 
mice, 17:35008 (1A;ID;In Indonesian) 

The uptake of S from four different 35 S labbelled fertilizer by tea 
plant, 17:34863 (IA;ID;In Indonesian) 

Ultraviolet responsed in DNA-8132, rec-43 bacillus subtiles 
strains, 17:35009 (IA;ID;In Indonesian) 


National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan) 


Uptake of '*C-carbofuran from rice plants by brown planthopper 
(nilaparvata lugens stal) and green leafhopper (Nephotettix 
virencence), 17:34834 (IA;ID;In indonesian) 

Yield trial on several early maturing lines on soybeann, 17:34854 
(IA;ID;In Indonesian) 

National inst. for Fusion Science, Nagoya (Japan) 

Analytical transport modeling of divertor plasma with radiation 
cooling, 17:35434 (RA;JP) 

Atomic and radiative processes in tokamak plasmas, 17:35393 
(RA;JP) 

Atomic process in high intensity electromagnetic field, 17:35391 
(RA;JP) 

Atomic processes of the low and medium Z ions in the laser- 
produced plasmas: Advanced mixed model, 17:35388 (RA;JP) 
Characteristics of soft X-ray laser beam emitted from laser pro- 

duced Ge plasma, 17:35396 (RA;JP) 

Development of an atomic code for short-wave-length laser irradi- 
ated plasmas, 17:35386 (RA;JP) 

Effects of radiative ionization and excitation on radiation transport, 
17:35387 (RA;JP) 

He and H2* densities at the plasma boundary, 17:35435 (RA;JP) 

Improvement of Spherical Cell Model and its application to hot, 
dense plasmas, 17:35392 (RA;JP) 

L-splitting effect and line profile modeling for average atom model, 
17:35431 (RA;JP) 

Numerical scheme for solving stiff equation and impurity transport 
analysis of pellet fuelled plasmas, 17:35394 (RA;JP) 

Numerical simulation for recombination x-ray laser, 17:35398 
(RA;JP) 

Opacity of laser-plasma and x-ray lasers, 17:35395 (RA;JP) 

Oscillator strength of partially ionized high-Z atom on Hartree-Fock 
Slator model, 17:35389 (RA;JP) 

Practical inertial confinement fusion and its numerical modeling, 
17:35432 (RA;JP) 

Radiation transport dependence on modeling in laser-produced 
plasmas, 17:35433 (RA;JP) 

Relativistic configuration interaction theory for atomic systems, 
17:35390 (RA;JP) 

Statistical approach for calculating opacities of partially ionized 
high-Z plasmas, 17:35385 (RA;JP) 

Study of a compact soft X-ray laser, 17:35397 (RA;JP) 

Theoretical studies of nonlinear sheath dynamics, 17:35346 
(RA;JP) 

X-ray emission spectra from laser-produced plasmas, 17:35399 
(RAJP) 

National Inst. for Petroleum and Energy Research, Bartlesville, 

OK (United States) 

Practical aspects of steam injection processes: A handbook for in- 
dependent operators, 17:32708 (R;US) 

National Inst. of Radiological Sciences, Chiba (Japan) 

Annual report of national institute of radiological sciences, April 
1990 - March 1991, 17:35450 (R;JP) 

In vivo measurement of receptor, 17:34822 (RA;JP;In Japanese) 

In-vivo quantitative measurement, 17:34823 (RA;JP;in Japanese) 

National inst. of Standards and Technology (CSTL), Boulder, 

CO (United States). Chemical Engineering Div. 
lon-exchange membranes for bulk separation of H2S and COz, 
17:32810 (R;US) 
National Inst. of Standards and Technology (EEEL), Galthers- 
burg, MD (United States). Electricity Div. 

Research for electric energy systems: An annual report, 17:33671 
(R;US) 

National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan) 
A contemporary guide to beam dynamics, 17:34371 (R;US) 
Calculations of bremsstrahlung energy spectrum and dose distri- 

butions for radiation therapy by EGS4, 17:35018 (RA;JP;In 
Japanese) 

Calibration procedures in whole-body counting for estimation of 
total-body potassium by simulation instead of phantoms, 
17:35017 (RA;JP;in Japanese) 

Design of oxide superconductors and synthesis of new sub- 
stances, 17:35339 (RA;JP;in Japanese) 

HELAS: HELicity Amplitude Subroutines for Feynman diagram 
evaluations, 17:35164 (R;JP) 
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National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan) 


Hole distribution in superconducting materials using Madelung en- 
ergy calculation, 17:35340 (RA;JP) 

KDP 903: Proceedings of the KENS workshop on hydrogen- 
bonded matters, 17:35333 (R;JP;in Japanese) 

Palladium deuteride formation in the cathode of an electrochemi- 
cal cell: An in situ neutron diffraction study, 17:35379 (RA;JP) 
Proceedings of the workshop on application of circularly polarized 
X-rays in the region of 1 - 8 keV, 17:34443 (R;JP;In Japanese) 
National Marine Fisheries Service, Portland, OR (United States). 

Environmental and Technical Services Div. 
Monitoring of downstream salmon and steelhead at federal hydro- 
electric facilities, 1991: Annual report, 17:33308 (R;US) 


National Renewable Energy Lab., Golden, CO (United States) 

Cost analysis methodology: Photovoltaic Manufacturing Technol- 
ogy Project: Annual subcontract report, 11 March 1991-11 
November 1991, 17:33321 (R;US) 

Data summary of municipal solid waste management alternatives: 
Executive summary, 17:33893 (R;US) 

Development of a computer model for polycrystalline thin-film 
CulnSe2 and CdTe solar cells: Final subcontract report, 1 Jan- 
uary 1991-31 December 1991, 17:33323 (R;US) 

Evaluation of aftermarket fuel delivery systems for natural gas and 
LPG vehicles, 17:33936 (R;US) 

Fabrication of stable, large-area, thin-film CdTe photovoltaic mod- 
ules: Annual subcontract report, 10 May 1991-9 May 1992, 
17:33322 (R;US) 

High efficiency cadmium telluride and zinc telluride based thin-film 
solar celis: Annual subcontract report, 1 March 1990-28 Febru- 
ary 1992, 17:33325 (R;US) 

Industrial innovations for tomorrow: Advances in industrial energy- 
efficiency technologies: Bioconversion of waste gases to acetic 
acid, 17:33849 (R;US) 

industrial innovations for tomorrow: Advances in industrial energy- 
efficiency technologies: On-line measurement of slurry particle 
size, 17:34494 (R;US) 

Novel thin-film CulnSe. fabrication: Annual subcontract report, 1 
May 1991-30 April 1992, 17:33326 (R;US) 

Novel ways of depositing ZnTe films by a solution growth tech- 
nique: Final subcontract report, 1 January 1990-1 January 
1992, 17:33319 (R;US) 

NREL photovoltaic subcontract reports: Abstracts and document 
control information, 1 August 1991-31 July 1992, 17:33320 
(R;US) 

Pilot-scale study of the solar detoxification of VOC-contaminated 
groundwater, 17:33324 (R;US) 

Safety Analysis Report for the use of hazardous production mate- 
rials in photovoltaic applications at the National Renewable 
Energy Laboratory, 17:33315 (R;US) 

Safety analysis report for the use of hazardous production materi- 
als in photovoltaic applications at the National Renewable 
Energy Laboratory: Volume 2, Appendices, 17:33336 (R;US) 

Solar thermal electric and biomass power: Program overviews, 
Fiscal years 1990-1991: US Department of Energy programs in 
utility technologies, 17:33332 (R;US) 

User’s Guide for the NREL Force and Loads Analysis Program: 
Version 2.2, 17:33396 (R;US) 

User's Guide for the NREL Teetering Rotor Analysis Program 
(STRAP), 17:33395 (R;US) 

National Technology Initiative (United States) 

National Technology Initiative summary proceedings, 17:33713 
(R;US) 

Netherlands Energy Research Foundation (ECN), 
(Netherlands) 

An innovations-based method for DC-signal failure detection: Ap- 
plication to NPP, 17:33492 (R;NL) 

Continuous measurements of surface exchange of SO2 and NH3: 
Implications for their possible interaction in the deposition pro- 
cess, 17:34643 (R;NL) 

Effects of thermal insulation materials on greenhouse gas emis- 
sions, 17:34536 (R;NL;in Dutch) 

EUROTRAC projects: Progress report 1990-1992, 17:33701 
(R;NL;In Dutch, English) 

The effects of graded doses of 1 MeV fission neutrons or X-rays 
on the murine hematopoietic stroma, 17:34887 (R;NL) 
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The heat capacity and derived thermophysical properties of 
LipZrOg and LigZrOg from 0 to 1000 K, 17:35409 (R;NL) 


New Energy and Industrial Technology Development Organize- 
tion, Tokyo (Japan) 

Demonstration tests for converting oil-fired power plants to 
methanol.: Demonstration tests of a total system for reformed 
methanol power generation (combustion research), 17:33401 
(RA;JP) 

Demonstration tests of methanol conversion for oil-fired power 
plants.: Developmental research on a methanol engine system 
for power generation, 17:33402 (RA;JP) 

Development of a high-efficiency membrane combined two-phase 
methane fermentation system.: Pilot plant to treat high concen- 
tration waste water, 17:33279 (RA;JP) 

Development of a high-efficiency membrane complex methane 
production unit.: Pilot plant for low-concentration waste water, 
17:33280 (RA;JP) 

Development of coal liquefaction technology: development of bitu- 
minous coal liquefaction technology.: Present status of R and D 
with a pilot plant, 17:32634 (RA;JP) 

Development of coal liquefaction technology: development of 
brown coal liquefaction technology.: Present status of the Aus- 
tralian brown coal liquefaction project, 17:32635 (RA;JP) 

Development of coal liquefaction technology.: Development of 
common technology infrastructure (development of new cata- 
lysts for upgrading coal liquid), 17:32636 (RA;JP) 

Development of coal-based hydrogen production technology.: R 
and D of actual operation with a pilot plant, 17:33267 (RA;JP) 
Development of fuel alcohol technologies.: Research and devel- 
opment of a total system (total system using saccharified 

materials), 17:33277 (RA;JP) 

Development of fuel alcohol technologies.: Research and devel- 
opment of a total system (total system using woody materials), 
17:33278 (RA;JP) 

Development of integrated coal gasification combined cycle power 
generation technology for an entrained flow.: Progress of devel- 
opment of a 200 t/day entrained flow coal gasification combined 
cycle power generation pilot plant, 17:32637 (RA;JP) 

Development of integrated coal gasification combined cycle power 
generation technology for an entrained flow.: Supporting 
research for the development of an entrained flow coal gasifica- 
tion power plant, 17:32638 (RA;JP) 

Econometric analysis on oil-substituting energy, 
(R;JP;In Japanese) 

Eleventh annual conference on alcohol and biomass energy tech- 
nologies, 17:33272 (R;JP) 

FY1990 Annual report of geothermal energy survey and technol- 
ogy, 17:33341 (R;JP) 

FY1990 annual report of geothermal energy survey and technology. 
1.: Development of geothermal resources, 17:33342 (RA;JP) 
FY1990 annual report of geothermal energy survey and technol- 
ogy. 2.: Development of technologies for utilizing geothermal 

energy, 17:33365 (RA;JP) 

Preparation of the Pacific region energy information exchange 
system.: Feasibility study report, 17:33721 (R;JP;In Japanese) 
Proceedings: Eleventh annual conference on coal energy tech- 

nologies, 17:32633 (R;JP) 

Study survey on cold district model concepts, 17:33318 (R;JP;In 
Japanese) 

Survey based on a questionnaire and interviews on energy con- 
sumption in the commercial sector, 17:33889 (R;JP;In Japanese) 


New England Medical Center, Boston, MA (United States) 
[A clinical trial of neutron capture therapy for brain tumors]: Tech- 
nical progress report, 1990, 17:34816 (R;US) 


New York State Energy Research and Development Authority, 

Albany, NY (United States) 

Fundamental aspects of dioxin (PCDD) and furan (PCDF) from 
combustion: Final report, 17:33894 (R;US) 

Incinerator Ash Management: Knowledge and information gaps to 
1987: Final report, 17:32666 (R;US) 

Start-up of an anaerobic/oxic process for phosphorus removal at 
the Northwest Quadrant Wastewater Treatment Plant: Final re- 
port, 17:33864 (R;US) 


17:33711 





Nuclear Regulatory Commission, Washington, DC (United States). Div. of 


New York Univ., NY (United States). Radiation and Solid State Lab. 
Mechanisms of interaction of radiation with matter: Progress re- 
port, July 1, 1991—August 31, 1992, 17:35060 (R;US) 


Nez Perce Tribe, Lapwai, ID (United States). Tribal Executive 
Council 


Mainstem Clearwater River study: Assessment for salmonid 
spawning, incubation, and rearing: Final report, 17:33309 (R;US) 
Nordel 
Availability statistics for thermal power plants, 17:33744 (1;DK;In 
Swedish, Finnish, English) 
Nordvaerme 
Corrosion and water treatment in Nordic district heating systems: 
Experience gained, and practice, 17:33890 (I;DK;in Swedish) 
Nordvestjysk Folkecenter for Vedvarende Energi, Hurup (Den- 


mark) 
Fatigue of structural timber according to the DVM theory 1, 
17:33394 (1;DK) 
Norges Handelshoeyskole, Bergen (Norway) 
research applications in the pulp and paper industry, 
17:35507 (1;NO) 
Norsk Petroleumsforening, Oslo (Norway) 
Ceramics: Properties and application, 17:34029 (I;NO;in Norwe- 
gian) 
Challenges in the 1990s for the Norwegian shelf activity, 17:33729 
(I;NO;in Norwegian) 
Engineering plastics - properties and tions, 17:34045 (I;NO) 
Increased working life of installations, 17:32707 (I;NO;In Norwe- 
gian) 


New emission requirements - consequences for operators and 


suppliers, 17:32731 (1;NO;In Norwegian) 

New emission requirements - why, 17:32730 (I;NO;In ee 

North Sea: Ecology and status of pollution condition, 1 7:34779 
(1;NO;In Norwegian) 

Optimization of surface maintenance, 17:32725 (I;NO;in Norwe- 
gian) 

North Carolina State Univ., Raleigh, NC (United States). Dept. of 
ineering 


Chemical Eng 
Novel approaches to the production of higher alcohols from syn- 
thesis gas: Quarterly technical progress report No. 6, January 
1, 1992—March 31, 1992, 17:32617 (R;US) 
North Dekota Univ., Grand Forks, ND (United States) 
Air pollution in Turkey: causes, conditions, and remedies, 
17:32665 (IA;CS) 
Atmospheric pollution in opencast mines of the North Bohemian 
brown coal basin, 17:32664 (IA;CS) 
Impact of the Drobeta Turnu Severin thermal power station on the 
environment, 17:32662 (IA;CS) 
Molecular biology of coal bio-desulfurization: Quarterly technical 
progress report, April 1—June 30, 1992, 17:32615 (R;US) 
Problems of energy ecology in Latvia, 17:32663 (IA;CS) 
North Dakota Univ., Grand Forks, ND (United States). Energy 
and Environmental Research Center 
Proceedings: Energy and environment: Transitions in Eastern Eu- 
rope: Volume 1, Sessions A1-5; Volume 2, Sessions B1-5, 
Ci—4, and poster sessions, 17:32667 (R;US) 


: Solar and electric vehicle symposium, car and trade 
show: Proceedings, 17:33927 (R;US) 
Northwestern Univ., Evanston, IL (United States) 

Thinning and rupture of a thin liquid film on a heated surface: An- 
nual technical progress report, November 1, 1991—October 31, 
1992, 17:34232 (R;US) 

Northwestern Univ., Evanston, IL (United States). Dept. of 
Physics and Astronomy 

Strong interactions studies with medium energy probes: Progress 

report, 1991-1992, 17:35140 (R;US) 
Norton Co., Northboro, MA (United States) 

Processing of sinterable transformation 

application in ceramic 


ceramics for 

for advanced heat engines 
project: Final report, Phase 2, 17:33905 (R;US) 

Three-dimensional nuclear magnetic resonance imaging of green- 
state ceramics, 17:34000 (R;US) 


Norton Co., Northboro, MA (United States). Advanced Ceramics 
Di. 


Analytical and experimental evaluation of joining silicon carbide to 
silicon carbide and silicon nitride to silicon nitride for heat engine 
applications: Final report, 17:33910 (R;US) 

Material development in the Si,;N, system using glass —- 
lated Hip'ing: Final Phase 2: DOE/ORNL Ceramic 
Technology Project, 17:33907 (R;US) 

Tribology of improved transformation- ned ceramics-heat 
engine test: Final report: DOE/ORNL Ceramic Technology 
Project, 17:33913 (R;US) 

Nu-Bore Systems, Wichita Falls, TX (United States) 

Design, build, develop and test a fieldworthy spiral tool and packer 
for casing repair: Quarterly report, March 15, 1992—June 15, 
1992, 17:32703 (R;US) 


Nuclear Regulatory Commission, Washington, DC (United States) 
A compilation of reports of the Advisory Committee on Nuclear 
Waste, July 1991—June 1992: Volume 3, 17:32987 (R;US) 
SAMPLE: Monte Carlo uncertainty analysis code, 17:35498 
(CM;US) 


Nuclear Regulatory Commission, Washington, DC (United 
States). Associate Directorate for Advanced Reactors and 
License Renewal 

NRC review of Electric Power Research Institute's Advanced Light 
pn Utility Requirements Document - Program summary, 

No. 669: Volume 1, 17:33466 (R;US) 

NAC review of Electric Power Research Institute's Advanced Light 
Water Reactor Requirements Document - Evolutionary 
plant designs, Chapters 2—13, Project No. 669: Volume 2, Pt. 2, 
17:33467 (R;US) 


Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Engineering 

Aging, condition monitoring, and loss-of-coolant accident (LOCA) 
tests of Class 1E electrical cables: Volume 1, Crosslinked poly- 
olefin cables, 17:33654 (R;US) 

—— for age-dependent ic safety assessments 

with emphasis on prioritization and sensitivity studies, 17:33653 
(R;US;In Rumanian) 

Constraint effects on fracture toughness for circumferentially ori- 
ented cracks in reactor pressure vessels, 17:33478 (R;US) 

Environmentally assisted cracking in light water reactors: Semian- 
nual report, October 1991—March 1992: Volume 14, 17:33994 
(R;US) 

Long-term embrittlement of cast duplex stainless steels in LWR 
systems: Semiannual report, October 1990—March 1991: Vol- 
ume 6, No. 1, 17:33995 (R;US) 

Modeling the influence of irradiation temperature and displace- 
ment rate on radiation-induced hardening in ferritic steels, 
17:33477 (R;US) 

Short cracks in piping and piping welds: Semiannual report, April- 
September 1991: Volume 2, No. 1, 17:33476 (R;US) 

Nuclear Regulatory Commission, Washingtun, DC (United 
States). Div. of Freedom of information and Publications 
Services 

Title List of Documents Made Publicly Available, June 1-30, 1992: 
Volume 14, No. 6, 17:33462 (R;US) 

Title list of documents made publicly available, July 1-31, 1992: 
Volume 14, No. 7, 17:33463 (R;US) 

Nuclear Regulatory Commission, aan el DC (United 
States). Div. of High-Level Waste 

Repository operational criteria analysis, 17:32989 he US) 

Staff technical position on i to identify fault displace- 
ment hazards and seismic hazards at a geologic repository, 
17:32988 (R;US) 

Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Licensee Performance and Quality Evaluation 

Historical data summary of the systematic assessment of licensee 
performance: Revision 10, 17:33465 (R;US) 

Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Radiation Protection and Emergency Pre- 


paredness 
Auxiliary feedwater system risk-based inspection guide for the St. 
Lucie Unit 1 Nuclear Power Generation Station, 17:33430 (R;US) 
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Nuclear Regulatory Commission, Washington, DC (United States). Div. of 


Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Reactor Inspection and Safeguards 

Fitness for duty in the nuclear power industry: Volume 2, Annual 
summary of program performance reports, CY 1991, 17:33468 
(R;US) 

Licensee contractor and vendor inspection status report: Quarterly 
report, April-June 1992: Volume 16, No. 2, 17:33460 (R;US) 

Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Regulatory Applications 

Data base on dose reduction research projects for nuclear power 
plants: Volume 4, 17:35019 (R;US) 

Nonisothermal hydrologic transport experimental plan, 17:32990 
(R;US) 

Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Safeguards and Transportation 

Emergency response to a highway accident in Springfield, Massa- 
chusetts, on December 16, 1991, 17:32886 (R;US) 
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Integration and Evaluation Program (RMIEP): Volume 3, Part 1, 
Internal events accident sequence quantification: Main report, 
17:33650 (R;US) 

Application of the square root diffusivity analysis to measuring the 
diffusivity of multicomponent alloys, 17:33998 (R;US) 

Automated test system for remote badge readers, 17:33236 (R;US) 

Automated waste canister docking and emplacement using a 
sensor-based intelligent controller: Yucca Mountain Site Char- 
acterization Project, 17:34214 (R;US) 

Boiler efficiency methodology for solar heat applications, 17:33335 
(R;US) 

Burnup verification measurements for spent nuclear fuel, 
17:34222 (R;US) 

Core-concrete interactions using molten UO. with zirconium on a 
basaltic basemat: The SURC-2 experiment, 17:33652 (R;US) 
Decision making, risk assessment, and uncertainty analysis in en- 

vironmental management, 17:33707 (R;US) 

Determination of probability density functions for parameters in the 
Munson-Dawson model for creep behavior of salt, 17:33002 
(R;US) 





Slovenska Vedeckotechnicka Spolocnost, Bratislava (Czechoslovakia). 


Development and evaluation of measurement devices used to 
support testing of radioactive material transportation packages, 
17:34218 (R;US) 

Engineering models for the assessment of stand-off hypervelocity 
particle shields, 17:34220 (R;US) 

Equivalent Energy Density concept: A preliminary reexamination 
of a technique for equating thermal loads: Yucca Mountain Site 
Characterization Project, 17:33004 (R;US) 

Exceptionally high-strength (~3 GPa) aluminum alloys demon- 
strated by oxygen ion implantation, 17:33997 (R;US) 

Frequency-domain synthesis of the fatigue load spectrum for the 
NPS 100-kW wind turbine, 17:33397 (R;US) 

Generation, control, and transport of a 19-MeV, 700-kA pulsed 
electron beam, 17:34426 (R;US) 

High speed imaging for flash radiography using PIN diodes, 
17:34516 (R;US) 

HTS-based switched filter banks and delay lines, 17:34340 (R;US) 

Impact-limiting materials characterization, 17:34217 (R;US) 

Incentives for the use of depleted uranium alloys as transport cask 
containment structure, 17:34221 (R;US) 

Integration of environmentally compatible soldering technologies 
for waste minimization, 17:33869 (R;US) 

Market hub technology in the domestic natural gas distribution 
system: A panel discussion, 17:32833 (R;US) 

MISTY ECHO Tunnel Dynamics Experiment—Data report: Volume 
1: Yucca Mountain Site Characterization Project, 17:33001 
(R;US) 

Modification of the MACCS consequence code, 17:33660 (R;US) 

Nature and genesis of clay minerals of the Rustler Formation in 
the vicinity of the Waste Isolation Pilot Plant in southeastern 
New Mexico, 17:33003 (R;US) 

Negative ion explosive vapor detection leading to a discussion of 
ultimate practical sensitivity of IMS, 17:33237 (R;US) 

Non-halogenated alternative cleaning agents, 17:34583 (R;US) 

Numerical and experimental studies of high-velocity impact frag- 
mentation, 17:34309 (R;US) 

Over-the-road testing of radioactive materials packagings, 
17:32890 (R;US) 

Over-the-road tests of nuclear materials package response to nor- 
mal environments, 17:32888 (R;US) 

PAMTRAK: A personnel and material tracking system, 17:33235 
(R;US) 

Preliminary lightning tests: Optical fiber penetration of an exclu- 
sion region barrier, 17:34512 (R;US) 

Propagation of dissolution/precipitation waves in porous media, 
17:34743 (R;US) 

Radiation characterization of a monolithic nuclear event detector, 
17:34487 (R;US) 

Radiation measurements to qualify spent reactor fuel for loading 
into burnup credit casks, 17:32891 (R;US) 

RADLAC Il high current electron beam propagation experiment, 
17:34372 (R;US) 

RADTRAN 4: Volume 4, Programmer's manual, 17:32887 (R;US) 

Recycle and treatment approaches for weapon components, 
17:33868 (R;US) 

SMART: A modular architecture for robotics and teleoperation, 
17:34219 (R;US) 

Software security for a network storage service, 17:35514 (R;US) 

STARS instrumentation development report for Distant Zenith, 
17:34515 (R;US) 

STATLIB: Conversational statistical library, 17:35461 (CM;US) 

Summary on comparison of radiative heat transfer solutions for a 
specified problem, 17:34239 (R;US) 

The estimation of electrical cable fire-induced damage limits, 
17:33659 (R;US) 

The formal use of expert judgments in environmental manage- 
ment, 17:33090 (R;US) 

The protection of the facsimile (FAX) machine against the insider 
threat, 17:35443 (R;US) 

The use of special purpose assembly test chips for evaluating reli- 
ability in packaged devices, 17:34339 (R;US) 

Transport modeling in a finite fractured rock domain, 17:33005 
(R;US) 


Transportation cask contamination weeping: A program leading to 
prevention, 17:32889 (R;US) 

Type B plutonium transport package development that uses metal- 
lic filaments and composite materials, 17:34216 (R;US) 

Sandia National Labs., Livermore, CA (United States) 

“a —_— in vapor deposited beta silicon carbide, 17:34031 
(R;US) 

Science Applications International Corp., Albuquerque, NM 
(United States) 

Integrated risk assessment for the LaSalle Unit 2 nuclear power 
plant: Volume 1, Phenomenology and Risk Uncertainty Evalua- 
tion Program (PRUEP), 17:33651 (R;US) 

Science Applications International Corp., Dublin, OH (United 
States) 


Approaches for age-dependent probabilistic safety assessments 
with emphasis on prioritization and sensitivity studies, 17:33653 
(R;US;In Rumanian) 

Science Applications international Corp., idaho Falls, ID (United 
States) 

AERIN: Radioactive aerosol dose calculations, 17:35467 (CM;US) 

Science Applications international Corp., Las Vegas, NV (United 
States) 

Technical data management at the Yucca Mountain Site Charac- 
terization Project, 17:32912 (R;US) 

Science Applications International Corp., McLean, VA (United 
States) 

GPALS seminar: Program on stability and the offense/defense re- 

lationship: Final report, 17:34518 (R;US) 
Science International Corp., McLean, VA (United 
States). Foreign Applied Sciences Assessment Center 
ctronics research in the former Soviet Union, 17:34331 
(R;US) 
Science Applications International Corp., North Augusta, SC 
(United States) 

Analysis of new special recovery tank calibration data: Final re- 
port, 17:33228 (R;US) 

Sclence Applications international Corp., Oak Ridge, TN (United 
States) 

Corrective action plan for underground storage tank 0134-U at the 
Building 9204-2 Site, Oak Ridge Y-12 Plant, Oak Ridge, Ten- 
nessee, Facility ID No. 0-010117, 17:33035 (R;US) 

Science Applications international Corp., San Diego, CA (United 
States) 

Salient issues of edge physics pertaining to loss of confinement: A 
resistive MHD analysis: FY91 technical progress report, 
17:35368 (R;US) 

Sclence Applications international Corp., San Diego, CA (United 
States). Applied Plasma Physics Div. 

Salient issues of edge physics pertaining to loss of confinement: A 
resistive MHD analysis: Technical progress report, FY90, 
17:35367 (R;US) 

Sloan-Kettering Inst. for Cancer Research, New York, NY 
(United States) 

Improving cancer treatment with cyclotron produced radionuclides: 
Progress report, 17:34805 (R;US) 

Improving cancer treatment with cyclotron produced radionuclides: 
Comprehensive progress report, February 1, 1990—January 31, 
1993, 17:34806 (R;US) 

Slovenska  Vedeckotechnicka j§ Spolocnost, 
(Czechoslovakia). Dom Techniky 

Corrosion cracking of austenitic stabilized steel 
O8Cri8Ni10Ti type, 17:33986 (IA;CS;In Czech) 

Corrosion problems of materials of nuclear power plant primary 
coolant circuit, 17:33983 (IA;CS;In Slovak) 

Effects of deformation on the corrosion characteristics of an AISI 
316L type corrosion-resistant steel exposed to sodium contami- 
nated with NaOH, 17:33990 (IA;CS;in Czech) 

Evaluation of the corrosion effect of decontamination on the mate- 
rial of the nuclear power plant primary circuit, 17:33984 
(IA;CS;in Czech) 

Evaluation of the corrosion fatigue of steel 03Cr17Ni12Mo3, 
17:33988 (IA;CS;in Czech) 
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Slovenska Vedeckotechnicka Spolocnost, Bratislava (Czechoslovakia). 


Evaluation of the corrosion-mechanical damage of thick-walled 
components of facilities in the power and chemical industries, 
17:33989 (IA;CS;In Czech) 

Experimental investigation of the corrosion damage of steam gen- 
erator tube-tube plate joints, 17:33985 (IA;CS;in Czech) 

New trends in leak testing, 17:34306 (IA;CS;in Slovak) 

The corrosion potential of steel in a boric acid solution at elevated 
parameters, 17:33987 (IA;CS;In Czech) 

Ultrasonic detection of cracks perpendicular to the surface, 
17:34305 (IA;CS;in Czech) 

Verification of ultrasonic indications in austenitic overlay, 17:34304 
(IA;CS;In Slovak) 

Societa NIER, Bologna (italy) 
Computer methods for reliability data processing, 17:35459 (R;IT) 
Solar Celis, inc., Toledo, OH (United States) 

Fabrication of stable, large-area, thin-film CdTe photovoltaic mod- 
ules: Annual subcontract report, 10 May 1991-9 May 1992, 
17:33322 (R;US) 

Southern Co. Services, Inc., Birmingham, AL (United States) 

Demonstration of selective catalytic reduction (SCR) technology 
for the control of nitrogen oxide (NOx) emissions from high- 
sulfur coal-fired boilers: Quarterly report No. 4, April-June 
1991, 17:32655 (R;US) 

Southwest Research inst., San Antonio, TX (United States) 

Demonstration of high-resolution inverse VSP for reservoir char- 
acterization applications: Task 1, Development and evaluation 
of detector planting techniques, 17:32691 (R;US) 

Southwest Research iInst., San Antonio, TX (United States). 
Center for Nuclear Waste Regulatory Analyses 
Repository operational criteria analysis, 17:32989 (R;US) 
Southwest Research inst., San Antonio, TX (United States). 
Dept. of Biosciences and Bioengineering 

Investigation of effects of 60-Hz electric and magnetic fields on op- 
erant and social behavior and on the neuroendocrine system of 
nonhuman primates: Neuroendocrine portion of Experiment IV: 
Quarterly report No. 38, 17:35065 (R;US) 

SRI International, Menlo Park, CA (United States) 

Data summary of municipal solid waste management alternatives: 
Executive summary, 17:33893 (R;US) 

Highly dispersed catalysts for coal liquefaction: Quarterly report 
No. 3, February 23, 1992—May 22, 1992, 17:32624 (R;US) 

SRI international, Menlo Park, CA (United States). Chemistry Lab. 

Solid polymer electrolytes for rechargeable batteries: Final report, 
17:33682 (R;US) 

Stadt Lingen an der Ems (Germany) 

Lingen town (Ems). Energy balance 1990, 17:33693 (I;DE;In Ger- 
man) 

Stanford Linear Accelerator Center, Menio Park, CA (United 
States) 

A finite different field solver for dipole modes, 17:34375 (R;US) 

A valiant little terminal: A VLT user's manual: Revision 4, 
17:34427 (R;US) 

Accelerator structure work for NLC, 17:34352 (R;US) 

Anti-hydrogen: The cusp between quantum mechanics and gen- 
eral relativity, 17:35084 (R;US) 

Beam loading compensation with variable group velocity, 
17:34373 (R;US) 

Beam position monitoring system for the proposed asymmetric B 
Factory at SLAC, 17:34437 (R;US) 

Computer determination of the scattering matrix properties of N- 
port cavities, 17:34374 (R;US) 

Final focus systems for linear colliders, 17:34429 (R;US) 

First results from the SLD silicon calorimeters, 17:34486 (R;US) 

Frontiers of accelerator instrumentation, 17:34436 (R;US) 

High power rf window and waveguide component development 

and testing above 100 MW at X-band, 17:34430 (R;US) 
High-gradient studies on 11.4 GHz copper accelerator structures, 
17:34435 (R;US) 
Injection issues of electron-positron storage rings, 17:34438 (R;US) 
lons in the linacs of future linear colliders, 17:34376 (R;US) 
Measurement of wakefields generated in accelerator test struc- 
tures using the SLC, 17:34377 (R;US) 
Multibunch motion with nearest neighbor wakefield coupling, 
17:34378 (R;US) 
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On the profiles of jets initiated by light and heavy quarks, 
17:35154 (R;US) 

Proceedings of the REXX Symposium for Developers and Users, 
17:35515 (R;US) 

Recent performance, lifetime, and failure modes of the 5045 
klystron population at SLAC, 17:34433 (R;US) 

SLAC A-Line upgrade to 50 GeV, 17:34434 (R;US) 

SLC injector simulation and tuning for high charge transport, 
17:34431 (R;US) 

Status of the Tau-Charm Factory Project and aspects of the detec- 
tor design, 17:34444 (R;US) 

Superconducting final focus quadrupoles for a B Factory, 
17:34428 (R;US) 

Symmetrical double input coupler development, 17:34432 (R;US) 

Weak-electromagnetic interference in polarized eD scattering, 
17:35174 (R;US) 


Stanford Univ., CA (United States). Stanford Geothermal Program 
Stanford Geothermal Program quarterly technical report, January— 
March 1992, 17:33379 (R;US) 
Stanford Geothermal Program [quarterly technical 
October-December 1991], 17:33378 (R;US) 


Stark (Walter), Halesite, NY (United States) 
Dehumidifying water heater: Technical progress report, 17:33789 
(R;US) 
State Univ. of New York, Albany, NY (United States). Research 
Foundation 
Spatial and temporal patterns of biotic exchanges of CO. between 
the atmosphere and tropical landscapes and their role in the 


global carbon balance: Progress report of SUNY-ESF Group, 
17:34640 (R;US) 


State Univ. of New York, Old Westbury, NY (United States) 
[Atmospheric peroxides]: Technical progress report, 1991-1992, 
17:34533 (R;US) 
Stevenson and Associates, Cleveland, OH (United States) 
Report on the safety evaluation of Ontario Hydro nuclear power 
plant containment and containment systems, 17:33446 (IA;CA) 


Stiftelsen foer Vaermeteknisk Forskning, Stockholm (Sweden) 

Chemical reactions in combustion of peat and biomass in two 
fluidized-bed boilers, CFB (25 MW) and BFB (25 MW) at 
Oestersund. The effect on SO2- and NO,-emissions by operat- 
ing conditions and type of fuel, 17:33287 (R;SE;in Swedish) 

Combustion of grain on a moving grate, 17:33289 (R;SE;in Swedish) 

Combustion of Salix in circulating fluidized beds, 17:33290 
(R;SE;In Swedish) 

Comparative studies of a circulating fluidized bed and a stationary 
fluidized bed, 17:33286 (R;SE;In Swedish) 

Comparison between Opsis and extractive methods for analysis of 
NO and NO,z in flue gas, 17:34076 (R;SE;In Swedish) 

Decrease in flue gas emissions of nitrous oxides from peat gasifi- 
cation by decomposition of tar, 17:32658 (R;SE;In Swedish) 

Development of a burner for catalytic combustion of natural gas, 
17:32838 (R;SE;In Swedish) 

Emissions of hydrocarbons from combustion of biofuels, 17:33295 
(R;SE;In Swedish) 

Evaluation of the influence of temperature- and non-linearity 
effects on the reliability of the DOAS-technique at flue gas anal- 
ysis, 17:34590 (R;SE;In Swedish) 

Guidelines for measurements on stationary gas engines, 
17:34588 (R;SE;in Swedish) 

Heavy metals in solid wastes from flue gas cleaning, 17:34591 
(R;SE;In Swedish) 

IEA low NO, combustion project Stage Ill. Low NO, combustion 
and sorbent injection demonstration projects: Final report, vol- 
ume II. Technical summary, 17:34584 (R;SE) 

Influence of desulfurization measures on the generation of NO, at 
circulating fluidized bed combustion, 17:34585 (R;SE;In Swedish) 

Investigation of FTIR-spectrometry for stack gas analysis, 
17:34587 (R;SE;In Swedish) 

Leak detection in district heating pipes, 17:33895 (R;SE;In Swedish) 

Low-NO, system ROFA. Reduction of nitrogen oxides at fuel oil 
combustion, 17:32727 (R;SE;In Swedish) 

Monitoring of NOx, SO2 and NHg in flue gas, with diode laser 
spectroscopy, 17:34589 (R;SE;In Swedish) 


report, 





Reduction of NO,-emission when switching from heavy to light 
fuel oil, 17:34586 (R;SE;In Swedish) 

Study of abrasion and corrosion, and subsequent operation distur- 
bances in the fuel feeding system, in solid fuel fired plants, 
17:33288 (R;SE;In Swedish) 

Storstroems Amtskommune, Nykoebing (Denmark). Miljoekon- 
toret 


Energy planning in the Katowice region of Poland: Report on a 

visit to Katowice which took place during March 9-13, 1992, 
17:33722 (1;DK;in Danish) 

Studsvik Energy, Nykoeping (Sweden) 

Combustion of grain on a moving grate, 17:33289 (R;SE;In Swedish) 

Decrease in flue gas emissions of nitrous oxides from peat gasifi- 
cation by decomposition of tar, 17:32658 (R;SE;In Swedish) 

Influence of desulfurization measures on the generation of NO, at 
circulating fluidized bed combustion, 17:34585 (R;SE;In Swedish) 

Investigation of FTIR-spectrometry for stack gas analysis, 
17:34587 (R;SE;in Swedish) 

Superconducting Super Collider Lab., Dallas, TX (United States) 

A parallel implementation of particle tracking with space charge ef- 
fects on an Intel iPSC/860, 17:34379 (R;US) 

Commissioning plans for SSC linac, 17:34354 (R;US) 

Data management and processing plan, Department of Applied 
Geodesy, 17:34353 (R;US) 

Detecting invisible Higgs bosons at the SSC and LHC, 17:35188 
(R;US) 

Echo effect in accelerators, 17:34380 (R;US) 

Experimental issues in measuring W,*W,* scattering, 17:35156 
(R;US) 

Influence of cable eddy currents on magnetic field harmonics, 
17:34382 (R;US) 

Object-oriented analysis and database design for the SSC mag- 
nets, 17:34440 (R;US) 

Possibilities of SSC device testing at the Serpukhov 70-GeV ac- 
celerator, 17:34439 (R;US) 

Recent efforts on nonlinear dynamics: Revision 1, 17:34381 (R;US) 

Reliability of numerical solutions of a diffusion equation modeling 
tf noise-induced dilution in particle beams, 17:34383 (R;US) 

The Cabibbo-Kobayashi-Maskawa mixing matrix, 17:35155 (R;US) 

Thermal optimum analyses and mechanical design of 10-kA, 
vapor-cooled power leads for SSC superconducting magnet 
tests at MTL, 17:34441 (R;US) 

Thermal optimum analyses and mechanical design of 10-kA, 
vapor-cooled power leads for SSC superconducting magnet 
tests at MTL: Revision A, 17:34442 (R;US) 

Swedish Council for Buliding Research, Stockholm (Sweden) 

Building materials identified as major sources for indoor air pollu- 
tants: A critical review of case studies, 17:33784 (R;SE) 

The Stockholm project, the block Bodbetjaenten: Offices, 
dwellings and glazed courtyards energetically coordinated, 
17:33785 (R;SE;In Swedish) 

Swedish Environmental Protection Agency, Soina (Sweden) 

Phasing out of CFCs in the electronics and engineering industries 
in Sweden, 17:33708 (R;SE) 

Remediation of lake Jaernsjoen in the Emaan river: Main report, 
17:34783 (R;SE;In Swedish) 

Risk assessment, Health-Environment: A research programme 
during the period 1992/93-1994/95, 17:34825 (R;SE) 


T 


Tampella Power, Tampere (Finland) 

LIFAC Sorbent Injection Desulfurization Demonstration Project: 

Quarterly report No. 6, January-March 1992, 17:33413 (R;US) 
Technadyne Engineering Consultants, Inc., Albuquerque, NM 
(United States) 

Integrated risk assessment for the LaSalle Unit 2 nuclear power 
plant: Volume 1, Phenomenology and Risk Uncertainty Evalua- 
tion Program (PRUEP), 17:33651 (R;US) 

Technical Univ. of Denmark, Lyngby (Denmark). Inst. of Mathe- 
matical and Operations Research 

Application of nonparametric regression methods on load data in 
energy systems, 17:33882 (R;DK) 


Texas A and M Univ., College Station, TX (United States) 


Optimization of heat exchanger networks, 17:34238 (I;DK;in Dan- 
ish) 

Technische Hochschule Aachen (Germany). Lehrstuhi und Inst. 
fuer Technische Chemie und Petroichemie 

New catalysts for production of functionalized intermediates for the 
chemical industry. Final report, 17:34086 (1!;DE;in German) 

Technische Hochschule Darmstadt (Germany). inst. fuer 
Chemische Technologie 

Catalyst development and kinetic studies for selective hydrogena- 
tion, 17:34084 (1;DE;in German) 

Technische Hochschule Darmstadt (Germany). inst. fuer 
Wasserversorgung, Abwasserbeseltigung und Raumple- 
nung 

Stabilization and energy-post disinfection of night soil by a com- 
bined aerobic-thermophilic and anaerobic-mesophilic treatment. 
Final report, 17:33885 (1;DE;iIn German) 

Technische Univ. Braunschweig (Germany). inst. fuer Sied- 
lungswasserwirtschaft 

Use of landfill gas with high concentration of halogenated hydro- 
carbons and possibilities for its treatment, 17:33275 (|;DE;In 
German) 

Technischer Ueberwachungsverein Rheinland (TUeV), Mainz 
(Germany). Niederiassung Mainz 

Tests on the long-term behaviour of emissions from motor vehicles 
equipped with catalytic converters, 17:33929 (1;DE;in German) 

TECOGEN, Inc., Waltham, MA (United States) 

Development and testing of a commercial-scale coal-fired combus- 
tion system, Phase 3: Quarterly technical progress report No. 1, 
September 26, 1990—December 31, 1990, 17:32676 (R;US) 

Development and testing of a commercial-scale coal-fired com- 
bustion system, Phase 3: Quarterly technical progress 
No. 2, January 1, 1991—March 31, 1991, 17:32677 (R;US) 

Development and testing of a commercial-scale coal-fired com- 
bustion system, Phase 3: Quarterly technical progress report 
No. 3, April 1, 1991—June 30, 1991, 17:32678 (R;US) 

Development and testing of a commercial-scale coal-fired com- 
bustion system, Phase 3: Quarterly technical ess Fr 
No. 4, July 1, 1991—September 30, 1991, 17:32679 (R;US) 

Development and testing of a commercial-scale coal-fired com- 
bustion system, Phase 3: Quarterly technical progress report 
No. 5, October 1, 1991—December 31, 1991, 17:32680 (R;US) 

Teletunken Systemtechnik GmbH, Deutsche Aerospace AG, 
Wedel (Germany) 

A hybrid photovoltaic power/wind power plant on the island of Pell- 
worm, FRG. Final report, 17:33331 (1;DE;in German) 

Tennessee Technological Univ., Cookeville, TN (United States). 
Dept. of Physics 

Nuclear spins and moments: Fundamental structural information, 
17:35197 (R;US) 

Tennessee Univ., Knoxville, TN (United States) 

Interference of wedge-shaped protrusions on the faces of a Griffith 
crack in biaxial stress: Final report, 17:34030 (R;US) 

Tennessee Univ., Knoxville, TN (United States). Dept. of Mater!- 
als Science and Engineering 

Fe3Al-type iron aluminides: Aqueous corrosion properties in a 
range of electrolytes and slow-strain-rate ductilities during aque- 
ous corrosion, 17:33996 (R;US) 

Tennessee Univ., Knoxville, TN (United States). Dept. of Physics 
and Astronomy 

Vacuum ultraviolet electronic properties of liquids: Final perfor- 
mance report, 1 February 1988-31 July 1989, 17:35337 (R;US) 

Tennessee Univ., Knoxville, TN (United States). Measurement 
and Control Engineering Center 

On-line chemical composition analyzer development: Status re- 
port, May 1, 1992—July 31, 1992, 17:34056 (R;US) 

Tennessee Univ., Tullahoma, TN (United States). Space inst. 

Coal in our future energy mix: Examples of emerging technolo- 
gies, 17:32670 (R;US) 

Technical progress report for the magnetohydrodynamics Coal- 
Fired Flow Facility, October 1, 1991—December 31, 1991, 
17:33755 (R;US) 

Texas A and M Univ., College Station, TX (United States) 

Impedance analysis for oxygen reduction in lithium carbonate 
melt: Effect of partial pressure of oxygen, 17:33756 (R;US) 
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Texas A and M Univ., College Station, TX (United States) 


Oxygen electrode in molten carbonate fuel cells: Ninth quarterly 
technical progress report, August 1, 1989-October 31, 1989, 
17:33771 (R;US) 

Oxygen electrode in molten carbonate fuel cells: Fifth quarterly 
technical progress report, August i—October 31, 1988, 
17:33770 (R;US) 

Texas A and M Univ., College Station, TX (United States). Dept. 
of Chemistry 

Development of laser-ion beam photodissociation methods: 
Progress report, December 1, 1991-November 30, 1992, 
17:34055 (R;US) 

Texas Tech Univ., Lubbock, TX (United States) 

[The interaction of ferredoxin:NADP* oxidoreductase and ferre- 
doxin:thioredoxin reductase with substrates]: Progress report, 
17:34793 (R;US) 

Texas Univ., Austin, TX (United States). Fusion Research Center 

Plasma confinement theory and transport simulation: Technical 
progress report, May 1, 1991—April 30, 1992, 17:35365 (R;US) 

Texas Univ., Austin, TX (United States). inst. for Fusion Studies 

Establishment of an Institute for Fusion Studies: Technicai progress 

report, November 1, 1991—October 31, 1992, 17:35369 (R;US) 
Texes Univ., Houston, TX (United States). Cancer Center 

Diagnostic and therapeutic applications of diode lasers and solid 

state lasers in medicine: Progress report, 17:34821 (R;US) 
Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study 

410-keV electron line in e* + Th interactions, 17:35289 (R;JP) 

How to solve the CKM quark mixing matrix, 17:35142 (R;JP) 

How to solve the mass spectrum of quarks and leptons, 17:35141 
(R;JP) 

Superdeformed excited 0* states in U and Pu, 17:35200 
(R;JP) 

Toulouse-3 Univ., 31 (France) 

Geologic fractures in Rhourde El Baguel sandstone reservoir (Al- 
geria) and the interest of enhanced inhibition for oil recovery, 
17:32705 (R;FR;In French) 

Trafikministeriet, Copenhagen (Denmark) 

Status of the follow-up of the transport management plan for de- 
velopment and the environment: A background report, 
17:33814 (1;DK;in Danish) 

TransAlta Technologies, inc., Marion, IL (United States) 

Low NO,/SO, Burner retrofit for utility cyclone boilers: Quarterly 
technical progress report, July-September 1991, 17:33406 
(R;US) 

Low NO,/SO, Burner retrofit for utility cyclone boilers: Quarterly 
technical progress report, April-June 1991, 17:32675 (R;US) 

Low NO,/SO, Burner retrofit for utility cyclone boilers: Quarterly 
technical progress report, January—March 1991, 17:33407 (R;US) 

TRW, inc., Redondo Beach, CA (United States). Applied Tech- 
nology Div. 

Molten-caustic-leaching system integration project: Technical 

progress report, quarter ending June 26, 1992, 17:32626 (R;US) 
Tulane Univ., New Orleans, LA (United States) 

Field studies of beach cones as coastal erosion control/reversal 
devices for areas with significant oil and gas activities: Techni- 
cal progress report, April-June 1992 and Project status report, 
June 1992, 17:34641 (R;US) 


“—” Univ., AL (United States). Dept. of Chemical Engineer- 


Lig chromatographic analysis of coal surface properties: Quar- 
terly progress report, Apri-June 1992, 17:32652 (R;US) 


U 


Umweltbundesamt, Berlin (Germany) 

Elimination of Pb-containing dust by using an ionisation-scrubber. 
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Radiological survey results at Beverly Harbor, Beverly, Massa- 
chusetts (VB025), 17:33050 (R;US) 

Radiological survey results at Porter Street City Park, Beverly, 
Massachusetts (VB026), 17:33046 (R;US) 

Results of the radiological survey at the former Chapman Valve 
Manufacturing Company, Indian Orchard, Massachusetts 
(C10001), 17:33051 (R;US) 

ABANDONED WELLS 

Plugging and abandonment plan for wells and coreholes at Oak 
Ridge National Laboratory, Oak Ridge, Tennessee: Environ- 
mental Restoration Program, 17:32991 (R;US) 

ABSORBED DOSES 
See RADIATION DOSES 

ABSORBED FRACTION (INTERNAL IRRADIATION) 
See INTERNAL IRRADIATION 

ABSORPTION (LEAVES) 
See FOLIAR UPTAKE 

ABSORPTION SPECTROSCOPY 

Prediction of the storage stability of middle distillate fuels using 

a rapid colorimetric method, 17:32793 (RA;US) 
ACCELERATORS 
See also BEVALAC 
LINEAR ACCELERATORS 


MESON FACTORIES 
WAKEFIELD ACCELERATORS 

Evaluation of fast ADCs, 17:34397 (R;US) 

Exploratory studies, 1991, 17:34349 (R;US) 

Symmetrical double input coupler development, 17:34432 (R;US) 

[Theoretical and experimental studies in accelerator physics]: 
Progress report, 17:34345 (R;US) 

ACCIDENTAL INTAKE 
See ACCIDENTS 
ACCIDENTAL IRRADIATION 
See RADIATION ACCIDENTS 
ACCIDENTS 
See also GAS SPILLS 
MOTOR VEHICLE ACCIDENTS 
RADIATION ACCIDENTS 
REACTOR ACCIDENTS 

Release fractions for Rocky Flats specific accidents, 17:33088 
(R;US) 

Retrieval and re-storage of transuranic storage area waste at 
the Idaho National Engineering Laboratory: Environmental 
assessment, 17:32915 (R;US) 

ACCOUNTABILITY (NUCLEAR MATERIALS) 
See NUCLEAR MATERIALS MANAGEMENT 
ACCOUNTING 

Fissile material accountancy on personal computer, 17:33224 
(RA;FR;In English, French) 

Integrated material accountancy system, 17:33207 (RA;FR;In 
English, French) 

Near real time materials accountancy resolution of anomalies, 
17:33212 (RA;FR;In English, French) 

Near real time materials accountancy system for Thorp, 
17:33216 (RA;FR;in English, French) 

ACETALDEHYDE 

Spectroscopic investigation of the vibrational quasi-continuum 
arising from internal rotation of a methyl group, 17:34102 
(RA;US) 

ACETATES 

A novel approach to highly dispersing catalytic materials in coal 
for gasification: Second quarterly report, January 1, 1990— 
March 31, 1990, 17:32612 (R;US) 

Non-halogenated alternative cleaning agents, 17:34583 (R;US) 

ACETIC ACID 

A shock tube study of the reactions of the hydroxyl radical with 
combustion species, 17:34154 (RA;US) 

Industrial innovations for tomorrow: Advances in industrial 
energy-efficiency technologies: Bioconversion of waste gases 
to acetic acid, 17:33849 (R;US) 

ACETIC ALDEHYDE 
See ACETALDEHYDE 
ACETONE 

Time-resolved FTIR emission studies of laser photofragmenta- 

tion and radical reactions, 17:34135 (RA;US) 
ACETYL RADICALS 

Kinetic and mechanistic studies of OH- and CH-radical reac- 

tions, 17:34071 (RA;US) 
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ACETYL RADICALS 


Studies of combustion kinetics and mechanisms, 17:34164 

(RA;US) 
ACETYLENE 

A shock tube study of the reactions of the hydroxyl radical with 
combustion species, 17:34154 (RA;US) 

Dynamical analysis of highly excited molecular spectra, 
17:34103 (RA;US) 

Spectroscopic and dynamical studies of highly energized small 
polyatomic molecules, 17:34067 (RA;US) 

The energetics and dynamics of free radicals, ions, and clus- 
ters, 17:34098 (RA;US) 

The importance of hindered rotations and other anharmonic ef- 
fects in the thermal dissociation of small unsaturated 
molecules: Application to HCN, 17:34146 (R;US) 

Time-resolved FTIR emission studies of laser photofragmenta- 
tion and radical reactions, 17:34135 (RA;US) 

ACETYLENES 
See ALKYNES 
ACID ELECTROLYTE FUEL CELLS 
Westinghouse PAFC program update, 17:33761 (R;US) 
ACIDITY 
See PH VALUE 
ACIDS (INORGANIC) 
See INORGANIC ACIDS 
ACOUSTIC EMISSION TESTING 
Study of rock resistivity under high temperature/pressure (in the 
fiscal year 1990), 17:34040 (IA;JP;in Japanese) 
ACOUSTIC TESTING 
See also ACOUSTIC EMISSION TESTING 
ULTRASONIC TESTING 

Acoustic resonance techniques for quality control, 17:33861 

(R;US) 
ACOUSTICS 

Coherent vortex structure in a two-dimensional excited jet, 
17:34243 (RA;JP;In Japanese) 

Evaluation of acoustic impedance models for a perforated plate, 
17:33930 (R;JP;in Japanese) 

ACQUISITION (DATA) 

See DATA ACQUISITION 
ACROLEIC ACID 

See ACRYLIC ACID 
ACRYLIC ACID 

Radiation grafting of hydrophilic monomers onto poly (4- 
methylpentene-1) grafting of acrylic acid, 17:34139 (IA;ID;In 
Indonesian) 

ACTINIDES 
See also AMERICIUM 
CURIUM 
NEPTUNIUM 
PLUTONIUM 
THORIUM 
URANIUM 

Actinides transmutation in fast inherently safe core (oxide fueled 
PRISM reactor), 17:33524 (R;IT) 

Status of high-resolution alpha-particle spectrometry using Si 
detectors, 17:33129 (RA;FR;In English, French) 

ACTIVATED CARBON 

A novel carbon-based process for flue gas cleanup: Fourth 
quarterly technical progress report, April 1-June 30, 1992, 
17:33415 (R;US) 

Study on fracture system gases.: Effectiveness of a fingerprint 
method as the geothermal probing method, 17:33357 
(IA;JP;in Japanese) 

ACTUATORS 

Control actuator design, 17:33489 (R;US) 

Control rod actuator tests, 17:33490 (R;US) 

Project 8980 - Savannah River Plant, 100 Area control rod actu- 
ators chronological history of development, 17:33517 (R;US) 

Wearing of controls and drives, 17:33488 (R;US) 

ADENOCARCINOMAS 

See CARCINOMAS 

ADMINISTRATION 
See MANAGEMENT 
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ADRENERGICS 
See SYMPATHOMIMETICS 
ADSORBENTS 

See also ACTIVATED CARBON 

[Adsorption and diffusion of fluids in well-characterized adsor- 
bent materials]: Annual technical progress report, September 
1, 1988—July 31, 1991, 17:34080 (R;US) 

ADSORPTION 

Modeling of metal sorption in a natural sediment-groundwater 

system, 17:34777 (RA;DE;In German) 
ADU 

Comparison of uranium retention in dogs exposed by inhalation 

to two yellowcake forms, 17:34999 (IA;CA) 
ADVANCED LIGHT SOURCE 

Advanced Light Source First-Phase Scientific Program, 
1993/1994, 17:34424 (R;US) 

Harmonics suppression in electromagnets with application to the 
ALS storage ring corrector magnet design, 17:34422 (R;US) 

Iron yoke eddy current induced losses with application to the 
ALS septum magnets, 17:34367 (R;US) 

Tests of a model pole assembly for the ALS U8.0 undulator, 
17:34419 (R;US) 

ADVANCED PHOTON SOURCE 

Conceptual design report for the UNI-CAT beam line proposal, 
17:34390 (R;US) 

The first photon shutter development for APS insertion device 
beamline front ends, 17:34388 (R;US) 

AERODYNAMICS 
Algorithms 

Analysis of a 2-D airfoil motion flying in-proximity-to a wavy-wall 
surface.: Finite difference method, 17:33982 (RA;JP;in 
Japanese) 

Boundary Conditions - nll 

Calculations of aerodynamic forces on a wing with thrust using 

B.E.M., 17:33817 (RA;JP;in Japanese) 
Computer Calculations 

Numerical wind tunnel hardware, 17:34270 (RA;JP;In Japanese) 

Numerical wind tunnel.: Requirements and the outline, 
17:34269 (RA;JP;In Japanese) 

Role of computational fluid dynamics in aeronautical engineer- 
ing. (9).: Analysis of hypersonic equilibrium air flow, 17:33818 
(RA;JP;in Japanese) 

Computer Codes 

Operating system for numerical wind tunnel, 

(RA;JP;In Japanese) 
Computerized Simulation 

Code development for hypersonic real-gas flow simulations to- 
ward the design of space vehicles, 17:34273 (RA;JP;In 
Japanese) 

Role of wind tunnel tests and CFD analysis for the development 
of aero-engines in IHI, 17:34300 (RA;JP;In Japanese) 

Wind tunnel test and CFD in Kawasaki Heavy Industries Gifu, 
17:34298 (RA;JP;In Japanese) 

Wind tunnel testing and CFD simulation in Mitsubishi Heavy In- 
dustries, 17:34299 (RA;JP;In Japanese) 

Wind tunnel tests and CFD in Fuji Heavy Industries, 17:34297 
(RA;JP;In Japanese) 

Efficiency 

Analysis of a 2-D airfoil motion flying in-proximity-to a wavy-wall 
surface.: Finite difference method, 17:33932 (RA;JP;in 
Japanese) 

Finite Difference Method 

Analysis of a 2-D airfoil motion flying in-proximity-to a wavy-wall 
surface.: Finite difference method, 17:33932 (RA;JP;In 
Japanese) 

Analysis of a 2-D airfoil motion flying in-proximity-to a wavy-wall 
surface.: Lifting-surface-method, 17:33931 (RA;JP;In Japan- 
ese) 

Finite Element Method 

Calculations of aerodynamic forces on a wing with thrust using 

B.E.M., 17:33817 (RA;JP;In Japanese) 
Flow Models 

Wind tunnel testing and CFD simulation in Mitsubishi Heavy In- 

dustries, 17:34299 (RA;JP;In Japanese) 


17:34271 





Hypersonic Flow 
Code development for hypersonic real-gas flow simulations to- 
ward the design of space vehicles, 17:34273 (RA;JP;In 
Japanese) J 
Role of computational fluid dynamics in aeronautical engineer- 
ing. (9).: Analysis of hypersonic equilibrium air flow, 17:33818 
(RA;JP;in Japanese) 
incompressible Flow 
Analysis of a 2-D airfoil motion flying in-proximity-to a wavy-wall 
surface.: Lifting-surface-method, 17:33931 (RA;JP;In Japan- 
ese) 
Integral Calculus 
Analysis of a 2-D airfoil motion flying in-proximity-to a wavy-wall 
surface.: Lifting-surface-method, 17:33931 (RA;JP;In Japan- 
ese) 
Mach Number 
Analysis of a 2-D airfoil motion flying in-proximity-to a wavy-wall 
surface.: Finite difference method, 17:33932 (RA;JP;in 
Japanese) 
Mechanical Vibrations 
Analysis of a 2-D airfoil motion flying in-proximity-to a wavy-wall 
surface.: Lifting-surface-method, 17:33931 (RA;JP;In Japan- 
ese) 
Navier-Stokes Equations 
Wind tunnel test and CFD in Kawasaki Heavy Industries Gifu, 
17:34298 (RA;JP;in Japanese) 
Reynolds Number 
Wind tunnel test and CFD in Kawasaki Heavy Industries Gifu, 
17:34298 (RA;JP;In Japanese) 
Wind tunnel testing and CFD simulation in Mitsubishi Heavy In- 
dustries, 17:34299 (RA;JP;In Japanese) 
Time-Series Analysis 
Analysis of a 2-D airfoil motion flying in-proximity-to a wavy-wall 
surface.: Finite difference method, 17:33932 (RA;JP;in 
Japanese) 
Turbulent Flow 


Wind tunnel tests and CFD in Fuji Heavy Industries, 17:34297 
(RA;JP;In Japanese) 
AEROSOLS 
See also RADIOACTIVE AEROSOLS 
Depth resolved analysis of salts, 17:34570 (R;DE;in German) 


Effects of stratospheric aerosol surface processes on the LLNL 
two-dimensional zonally averaged model, 17:34620 (R;US) 
Radioactivity of aerosol and water in centre for the application of 
isotopes and radiation and its environment, 17:34776 
(IA;ID;in Indonesian) 
Study of the effect of humidity, particle hygroscopicity and size 
on the mass loading capacity of HEPA filters, 17:34624 (R;US) 
AEROSPACE INDUSTRY 
Special publication of National Aerospace Laboratory.: Pro- 
ceedings of the Sth NAL symposium on aircraft computational 
aerodynamics, 17:33816 (R;JP;In Japanese) 
AFRICA 
See also EGYPTIAN ARAB REPUBLIC 
Butane and kerosene in data. 26 economical, technical and 
practical charts, 17:32717 (R;FR;in French) 
AGRICULTURE 
See also HORTICULTURE 
The radiological impact of agricultural activities in an area of 
high natural radioactivity, 17:34695 (IA;AT) 
AIR 
See also SURFACE AIR 
Hanford Environmental Dose Reconstruction Project: Monthly 
report, 17:35025 (R;US) 
Intercomparison of current measurements for radon and its 
progeny in Japan, 17:34466 (IA;AT) 
intercomparison of current measurements for radon and radon 
progeny in Japan —— part 1 passive measurements, 
17:34467 (IA;AT) 
Measurement of Ra-226 in water and Rn-222 in water and air 
by liquid scintillation counting, 17:34759 (IA;AT) 
Measurements of Rn-220 in air using a flow-through Lucas cell 
and multiple time analysis of recorded pulse events, 17:34550 
(IA;AT) 


AIR FLOW 
Reynolds Number 


New technique for direct detection of radon and thoron in air, 
17:34476 (IA;AT) 
Some simple improvements to an emergency response model 
for use in complex coastal terrain, 17:34525 (R;US) 
The determination of the activity of serially transforming radionu- 
clides by a recursive technique, 17:34908 (IA;AT) 
Vertical distribution of radon concentrations in air and ground, 
17:34686 (IA;AT) 
AIR CUSHION VEHICLES 
Analysis of a 2-D airfoil motion flying in-proximity-to a wavy-wall 
surface.: Lifting-surface-method, 17:33931 (RA;JP;In Japan- 
ese) 
AIR FILTERS 
A user's evaluation of radial flow HEPA filters, 17:34229 (R;US) 
Spray nozzle pattern test for the DWPF HEME Task QA Pian, 
17:33029 (R;US) 
AIR FLOW 
Boundary Layers 
Laminar-turbulent transition of a boundary layer by disturbances 
in the main stream, 17:34247 (RA;JP;In Japanese) 
Three-dimensional boundary-layer transition on a swept cylin- 
der, 17:34248 (RA;JP;In Japanese) 
Three-dimensional boundary-layer transition on a swept wing, 
17:34241 (RA;JP;in Japanese) 
Compressible Flow 
Numerical investigation for supersonic inlet, 17:34289 (RA;JP;In 
Japanese) 
Three dimensional calculation of flow inside supersonic inlet, 
17:34287 (RA;JP;In Japanese) 
Computerized Simulation 
Numerical investigation for supersonic inlet, 17:34289 (RA;JP;in 
Japanese) 
Simulation of test case B: Isothermal forced convection, 
17:33779 (R;DK) 
Critical Flow 
Numerical simulation of flows In a supersonic air intake, 
17:34288 (RA;JP;in Japanese) 
Disturbances 
Numerical calculations of separating flows around oscillating air- 
foil, 17:34267 (RA;JP;in Japanese) 
Flow Rate 
Measurements of test case F: Forced convection, isothermal 
with contaminants, 17:33781 (R;DK) 
Flow Visualization 
Numerical calculations of separating flows around oscillating air- 
foil, 17:34267 (RA;JP;In Japanese) 
incompressible Flow 
Numerical calculations of separating flows around oscillating air- 
foil, 17:34267 (RA;JP;in Japanese) 
M Codes 
Improving the efficiency of residential air-distribution systems in 
California, Phase 1, 17:33799 (R;US) 
Mach Number 
Three dimensional calculation of flow inside supersonic inlet, 
17:34287 (RA;JP;in Japanese) 
Mixing 
Numerical investigation for supersonic inlet, 17:34289 (RA;JP;In 
Japanese) 
Three dimensional calculation of flow inside supersonic inlet, 
17:34287 (RA;JP;In Japanese) 
Navier-Stokes Equations 
Numerical calculations of separating flows around oscillating air- 
foil, 17:34267 (RA;JP;In Japanese) 
Numerical Analysis 
Numerical simulation of flows In a supersonic air intake, 
17:34288 (RA;JP;In Japanese) 
Three dimensional calculation of flow inside supersonic inlet, 
17:34287 (RA;JP;in Japanese) 
Numerical Solution 
Numerical calculations of separating flows around oscillating air- 
foil, 17:34267 (RA;JP;In Japanese) 
Number 
Numerical calculations of separating flows around oscillating air- 
foil, 17:34267 (RA;JP;In Japanese) 
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AIR FLOW 
Supersonic Flow 


Supersonic Fiow 

Numerical investigation for supersonic inlet, 17:34289 (RA;JP;In 
Japanese) 

Numerical simulation of flows In a supersonic air intake, 
17:34288 (RA;JP;in Japanese) 

Three dimensional calculation of flow inside supersonic inlet, 
17:34287 (RA;JP;in Japanese) 

Vortex Flow 

Numerical calculations of separating flows around oscillating air- 

foil, 17:34267 (RA;JP;in Japanese) 
Vortices 

Three-dimensional boundary-layer transition on a swept cylin- 

der, 17:34248 (RA;JP;In Japanese) 
AIR POLLUTION 

See also INDOOR AIR POLLUTION 

ARGOS, a mobile spatial-resolution remote sensing system for 
gaseous pollutants, 17:34547 (R;DE;in German) 

Air pollutant emissions in the new Federal States - emission 
sources, new techniques, air pollution abatement concepts, 
17:33698 (IA;DE;in German) 

Chemical reactions in condensing atmosphere. Final report, 
17:34577 (R;DE;in German) 

Environmental situation and environmental research in the new 
Federal States - summary and outlook, 17:33699 (IA;DE;In 
German) 

First five year research plan 1992 - 1996, 17:33712 (1;DK) 

Risk assessment, Health-Environment: A research programme 
during the period 1992/93-1994/95, 17:34825 (R;SE) 

AIR POLLUTION ABATEMENT 

Development of a burner for catalytic combustion of natural gas, 
17:32838 (R;SE;in Swedish) 

IEA low NO, combustion project Stage Ill. Low NO, combustion 
and sorbent injection demonstration projects: Final report, 
volume Il. Technical summary, 17:34584 (R;SE) 

Modeling and sensitivity analysis study of the reduction of NO, 
by HNCO, 17:34573 (R;US) 

Reduction of NO,-emission when switching from heavy to light 
fuel oil, 17:34586 (R;SE;In Swedish) 

AIR POLLUTION CONTROL 

An assessment of off-gas treatment technologies for application 
to thermal treatment of Department of Energy wastes, 
17:32917 (R:US) 

AIR POLLUTION MONITORING 

242-A evaporator comparison with 40 CFR 61, Subpart H, and 
other referenced guidelines for stack 296-A-22, 17:33059 
(R;US) 

Evaluation of the influence of temperature- and non-linearity ef- 
fects on the reliability of the DOAS-technique at flue gas 
analysis, 17:34590 (R;SE;in Swedish) 

Measurements of backscattering efficiency at different wave- 
lengths in near-middle |.R., 17:34538 (R;IT) 

Monitoring of NO,, SO2 and NHsg in flue gas, with diode laser 
spectroscopy, 17:34589 (R;SE;In Swedish) 

Pilot network for metals in wet deposition, 17:34531 (R;US) 

T Plant comparison with 40 CFR 61, Subpart H, and other refer- 
enced guidelines for stack 291-T-1, 17:33062 (R;US) 

User's guide for OML-MULTI: An air pollution model for multiple 
point and area sources, 17:34579 (R;DK) 

AIR POLLUTION MONITORS 

EUROTRAC projects: Progress report 1990-1992, 17:33701 

(R;NL;In Dutch, English) 
AIR SAMPLERS 

Noble Gas Sampling System Model 1: Operation and mainte- 
nance manual, 17:34197 (R;US) 

Noble Gas Sampling System Model 2: Operation and mainte- 
nance manual, 17:34198 (R;US) 

Sensitivities of five alpha continuous air monitors for detection of 
airborne 25°Pu, 17:33074 (R;US) 

AIR-WATER INTERACTIONS 

Simulation of seasonal cloud forcing anomalies, 17:34534 (R;US) 
AIRBORNE PARTICLES 

See PARTICULATES 
AIRBORNE PARTICULATES 

See PARTICULATES 
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AIRCRAFT 

See also SPACE SHUTTLES 

Impact of supersonic and subsonic aircraft on ozone: Including 
heterogeneous chemical reaction mechanisms, 17:34618 
(R;US) 

Inflight measurements of cosmic radiation, 17:34910 (IA;AT) 

Numerical simulation of hypersonic flow around H-Il orbiting 
plane (HOPE) Ill, 17:34274 (RA;JP;In Japanese) 

On the roles of wind tunnel testing and computational fluid dynam- 
ics in the aircraft development, 17:34296 (RA;JP;in Japanese) 

Radiation in the natural and perturbed troposphere, 17:34598 
(RA;US) 

Role of wind tunnel tests and CFD analysis for the development 
of aero-engines in IHI, 17:34300 (RA;JP;in Japanese) 

The exposure of aircraft crews to radiations of extraterrestrial 
origin, 17:34911 (IA;AT) 

AIRCRAFT ACCIDENTS 

See ACCIDENTS 

AIRCRAFT FUELS 
See AVIATION FUELS 
AIRFOILS 
Aerodynamics 

Analysis of a 2-D airfoil motion flying in-proximity-to a wavy-wall 
surface.: Finite difference method, 17:33932 (RA;JP;in 
Japanese) 

Analysis of a 2-D airfoil motion flying in-proximity-to a wavy-wall 
surface.: Lifting-surface-method, 17:33931 (RA;JP;in Japan- 
ese) 

Calculations of aerodynamic forces on a wing with thrust using 
B.E.M., 17:33817 (RA;JP;In Japanese) 

Air Cushion Vehicles 

Analysis of a 2-D airfoil motion flying in-proximity-to a wavy-wall 
surface.: Finite difference method, 17:33932 (RA;JP;In 
Japanese) 

Air Flow 

Numerical calculations of separating flows around oscillating air- 

foil, 17:34267 (RA;JP;In Japanese) 
Aircraft 

Calculations of aerodynamic forces on a wing with thrust using 

B.E.M., 17:33817 (RA;JP;in Japanese) 
Alignment 

Air ejector experiments using the two-dimensional supersonic- 
cascade tunnel. 2nd Report.: Relationship between ejector 
performance and throat area ratio (I), 17:34237 (R;JP;In 
Japanese) 

Blowers 

Calculations of aerodynamic forces on a wing with thrust using 

B.E.M., 17:33817 (RA;JP;in Japanese) 
Fluid Flow 

Numerical simulation of the flow through non-uniform airfoil cas- 

cade, 17:34285 (RA;JP;In Japanese) 
Incidence Angle 

Analysis of a 2-D airfoil motion flying in-proximity-to a wavy-wall 
surface.: Finite difference method, 17:33932 (RA;JP;In 
Japanese) 

Calculations of aerodynamic forces on a wing with thrust using 
B.E.M., 17:33817 (RA;JP;In Japanese) 

Numerical calculations of separating flows around oscillating air- 
foil, 17:34267 (RA;JP;iIn Japanese) 

Numerical simulation of unsteady large scale separated flow 
around oscillating airfoil, 17:34268 (RA;JP;in Japanese) 

Transonic flow calculation around NACA-0012, 17:34276 (RA;JP) 

Modular Structures 

Numerical simulation of the flow through non-uniform airfoil cas- 

cade, 17:34285 (RA;JP;In Japanese) 
Oscilletions 

Numerical calculations of separating flows around oscillating air- 
foil, 17:34267 (RA;JP;In Japanese) 

Numerical simulation of unsteady large scale separated flow 

around oscillating airfoil, 17:34268 (RA;JP;in Japanese) 
Plates 
Analysis of a 2-D airfoil motion flying in-proximity-to a wavy-wall 
surface.: Finite difference method, 17:33932 (RA;JP;In 
Japanese) 





Roughness 

Analysis of a 2-D airfoil motion flying in-proximity-to a wavy-wall 
surface.: Finite difference method, 17:33932 (RA;JP;In 
Japanese) 

Surfaces 

Analysis of a 2-D airfoil motion flying in-proximity-to a wavy-wall 
surface.: Finite difference method, 17:33932 (RA;JP;in 
Japanese) 

Surges 

Numerical calculations of separating flows around oscillating air- 
foil, 17:34267 (RA;JP;In Japanese) 

Numerical simulation of unsteady large scale separated flow 
around oscillating airfoil, 17:34268 (RA;JP;in Japanese) 

Transonic Flow 
Transonic flow calculation around NACA-0012, 17:34276 (RA;JP) 
Two-Dimensional Calculations 

Air ejector experiments using the two-dimensional supersonic- 
cascade tunnel. 2nd Report.: Relationship between ejector 
performance and throat area ratio (I), 17:34237 (R;JP;In 
Japanese) 

Unsteady Flow 
Numerical simulation of unsteady large scale separated flow 
around oscillating airfoil, 17:34268 (RA;JP;In Japanese) 
ALARM DOSEMETERS 
See RADIATION MONITORS 
ALBEDO 

Comparison of methods used to compute planetary albedo, 
17:34609 (RA;US) 

Global change and the dark of the moon: Final report, 17:34564 
(R;US) 

ALCOHOL FUELS 

See also METHANOL FUELS 

Development of fuel alcohol technologies.: Research and 
development of a total system (total system using woody ma- 
terials), 17:33278 (RA;JP) 

Development of fuel alcohol technologies.: Research and devel- 
opment of a total system (total system using saccharified 
materials), 17:33277 (RA;JP) 

Development of fuel alcohol technologies.: Research and 
development of a total system (total system using woody ma- 
terials), 17:33278 (RA;JP) 

Eleventh annual conference on alcohol and biomass energy 
technologies, 17:33272 (R;JP) 

ALCOHOLS 
See also ETHANOL 
METHANOL 

Influence of surface defects and local structure on oxygenate re- 
action pathways over metal oxide surfaces: Progress report, 
August 1991—July 1992, 17:34081 (R;US) 

Liquid chromatographic analysis of coal surface properties: 
Quarterly progress report, April-June 1992, 17:32652 (R;US) 

Novel approaches to the production of higher alcohols from syn- 
thesis gas: Quarterly technical progress report No. 6, January 
1, 1992—March 31, 1992, 17:32617 (R;US) 

ALGAE 
Radium and its daughters in Bryposis plumosa, 17:34907 (IA;AT) 
ALGORITHMS 

Calculation of Pu 242 from isotopic composition measurements 

by gamma spectroscopy, 17:33163 (RA;FR;In French) 
ALKALI METAL COMPOUNDS 
Steam gasification of carbon: Catalyst properties, March 15, 
1992—June 14, 1992, 17:32609 (R;US) 
ALKALINE EARTH METAL COMPOUNDS 
See also BERYLLIUM COMPOUNDS 
CALCIUM COMPOUNDS 

Steam gasification of carbon: Catalyst properties, March 15, 

1992—June 14, 1992, 17:32609 (R;US) 
ALKALINE ELECTROLYTE FUEL CELLS 

Portable alkaline fuel cell with on board hydrogen supply, 

17:33776 (PA;CA) 
ALKALIS 
See HYDROXIDES 


ALLOY-WAZ-16 


ALKANES 
See also BUTANE 
ETHANE 
METHANE 
PROPANE 
A shock tube study of the reactions of the hydroxyl radical with 
combustion species, 17:34154 (RA;US) 
Photochemical reaction dynamics, 17:34136 (RA;US) 
ALKENES 
See also BUTENES 
CYCLOALKENES 
ETHYLENE 
PROPYLENE 
Chemical kinetics and combustion modeling, 17:34179 (RA;US) 
Tetraethynylethylene, a molecule with four very short C-C single 
bonds. Interpretation of the infrared spectrum, 17:34113 
(RA;US) 
ALKINES 
See ALKYNES 
ALKYL RADICALS 
See also ALLYL RADICALS 
ETHYL RADICALS 
METHYL RADICALS 
PROPARGYL RADICALS 
PROPYL RADICALS 
Chemical kinetics modeling, 17:34118 (RA;US) 
Kinetics data base for combustion modeling, 17:34186 (RA;US) 
Shock tube studies of furl pyrolyses, 17:34170 (RA;US) 
Stabilization of lifted turbulent-jet flames, 17:34183 (RA;US) 
ALKYLATES 
See ALCOHOLS 
ALKYNES 
See also ACETYLENE 
PROPYNE 
Tetraethynylethylene, a molecule with four very short C-C single 
bonds. Interpretation of the infrared spectrum, 17:34113 
(RA;US) 
ALLENE 
Kinetics of combustion related processes at high temperatures, 
17:34171 (RA;US) 
ALLIUM CEPA 
Prelimanary study on the effects of gamma rays growth anad 
developmeant of shallots (allium ascalonicum L), 17:35013 
(IA;ID;In Indonesian) 
ALLOY-1915 
See ALUMINIUM BASE ALLOYS 
ALLOY-214X 
See ALUMINIUM BASE ALLOYS 
ALLOY-SOKH4N6G12F2V 
See CHROMIUM ALLOYS 
ALLOY-79NM 
See NICKEL BASE ALLOYS 
ALLOY-GE 
See COPPER ALLOYS 
ALLOY-GMR-235 
See NICKEL BASE ALLOYS 
ALLOY-HD-8077 
See NICKEL BASE ALLOYS 
ALLOY-KH20N80T 
See NICKEL BASE ALLOYS 
ALLOY-KHN77TYU 
See NICKEL BASE ALLOYS 
ALLOY-M-252 
See NICKEL BASE ALLOYS 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
ALLOY-MA-956 
See IRON BASE ALLOYS 
ALLOY-MM-0011 
See NICKEL BASE ALLOYS 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
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ALLOYS 


ALLOYS 

See also ALUMINIUM ALLOYS 
BISMUTH ALLOYS 
CHROMIUM ALLOYS 
COPPER ALLOYS 
GERMANIUM ALLOYS 
INTERMETALLIC COMPOUNDS 
MOLYBDENUM ALLOYS 
NICKEL ALLOYS 
SILICON ALLOYS 
TITANIUM ALLOYS 
ZIRCONIUM ALLOYS 

Low concentration NP preoxidation condition for PWR decon- 

tamination, 17:33962 (R;CN;in Chinese) 
ALLYL RADICALS 
Laser spectroscopy of hydrocarbon radicals, 17:34130 (RA;US) 
ALPHA DECAY 
Alpha decay and various problems related to it, 17:35249 
(RA;JP;in Japanese) 
ALPHA DETECTION 
Explaining cloud chamber tracks, 17:35081 (R;US) 
ALPHA PARTICLE MODEL 
See CLUSTER MODEL 
ALPHA REACTIONS 

Breakup reactions ®Li(a, 2a)?H at 80 to 120 MeV, 17:35320 
(RA;JP) 

Experimental study of moisture effects on plutonium fuel, mea- 
surement for neutron coincidence counting with coincidence 
moments determination, 17:33154 (RA;FR;In English, French) 

Simple and effective method of determining multiplicity distribu- 
tion law of neutrons emitted by fissionable material with 
significant self - multiplication effect, 17:33152 (RA;FR;In 
English, French) 

ALPHA SOURCES 

Status of high-resolution alpha-particle spectrometry using Si 

detectors, 17:33129 (RA;FR;In English, French) 
ALPHA SPECTROSCOPY 

Status of high-resolution alpha-particle spectrometry using Si 

detectors, 17:33129 (RA;FR;In English, French) 
ALPHA-BEARING WASTES 

224-T Transuranic Waste Storage and Assay Facility dangerous 
waste permit application, 17:32918 (R;US) 

Assessment of LANL transportation policies and procedures, 
17:32885 (R;US) 

Assessment of LANL transuranic mixed waste management 
documentation, 17:32972 (R;US) 

Assessment of LANL transuranic waste management documen- 
tation, 17:32971 (R;US) 

Basic radiological studies contamination control experiments, 
17:33073 (R;US) 

Fractional precipitation of alpha emitting radioactive liquid 
waste, 17:32960 (IA;ID;In Indonesian) 

Fugitive dust control experiments using directed airflow in 
dumping operations, 17:33075 (R;US) 

High-sensitivity measurements for low-level TRU wastes using 
advanced passive neutron techniques, 17:33231 (R;US) 

Retrieval and re-storage of transuranic storage area waste at 
the Idaho National Engineering Laboratory: Environmental 
assessment, 17:32915 (R;US) 

Sensitivities of five alpha continuous air monitors for detection of 
airborne 2°°Pu, 17:33074 (R;US) 

Summary of radioactive solid waste received in the 200 Areas, 
17:33007 (R;US) 

Transport modeling in a finite fractured rock domain, 17:33005 
(R;US) 

ALS STORAGE RING 

See ADVANCED LIGHT SOURCE 
ALUMINIA 

See ALUMINIUM OXIDES 
ALUMINIUM 

Aluminum corrosion and turbidity, 17:33970 (R;US) 

Crystallographic texture effects in hydroforming of aluminum 
sheet, 17:33993 (R;US) 
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Electrical resistivity and equation of state measurements of a 
dense aluminum plasma, 17:35118 (R;US) 

Exceptionally high-strength (~3 GPa) aluminum alloys demon- 
strated by oxygen ion implantation, 17:33997 (R;US) 

Moderator pD control and aluminum corrosion, 17:33576 (R;US) 

Results from a pilot cell test of cermet anodes: Inert Electrodes 
Program, 17:33866 (R;US) 

The evaluation of neutron total cross section for natural iron and 
aluminium, 17:35520 (R;CN;In Chinese) 

ALUMINIUM 27 TARGET 

Small angle scattering cross sections of 14.8 MeV neutron for 

27A| and 160, 17:35262 (RA;CN) 
ALUMINIUM ALLOYS 

See also ALUMINIUM BASE ALLOYS 

Application of the square root diffusivity analysis to measuring 
the diffusivity of multicomponent alloys, 17:33998 (R;US) 

F.C.C. metastable phase (A1-TiAI intermetallic compound) in- 
duced by mechanical alloying of Ti and Al elemental powders, 
17:33980 (R;IT) 

High temperature stability, interface bonding, and mechanical 
behavior in B-NiAl and NisAl matrix composites with reinforce- 
ments modified by ion beam enhanced deposition: Progress 
report, June 1, 1991—May 31, 1992, 17:34037 (R;US) 

Improved fluoroscope for Building 321-M, 17:33507 (R;US) 

ALUMINIUM BASE ALLOYS 

Effects of high thermal neutron fluences on Type 6061 alu- 

minum, 17:33960 (R;US) 
ALUMINIUM OXIDES 

Colloidal Au and Ag precipitates formed in Al2O3 by ion implan- 
tation and annealing, 17:34010 (R;US) 

Compaction of submicron and nanocrystalline AlpO3-ZrO2 ce- 
ramics, 17:34027 (R;US) 

Configurational diffusion of asphaltenes in fresh and aged cata- 
lysts extrudates: Quarterly progress report, March 20, 
1992—June 20, 1992, 17:34083 (R;US) 

High temperature stability, interface bonding, and mechanical 
behavior in 8-NiAl and NizAl matrix composites with reinforce- 
ments modified by ion beam enhanced deposition: Progress 
report, June 1, 1991—May 31, 1992, 17:34037 (R;US) 

Methanol synthesis from synthesis gas in the presence of Cu, Al 
and Zn - mixed - oxide catalysts, 17:33304 (R;FR;In French) 

ALUMINUM 
See ALUMINIUM 
ALVEOLI (PULMONARY) 
See LUNGS 
AMERICAN INDIANS 

Dose transformation factors for Indian physiques of different age 

groups, 17:34881 (RA;US) 
AMERICIUM 

Extraction of transuranic elements from high-level waste, 
17:32957 (IA;JP) 

AMERICIUM COMPLEXES 

Formation of americium and europium humate complexes, 
17:34088 (IA;JP) 

AMERICIUM COMPOUNDS 
Solubility of AMOHCOs in aqueous solution under atmospheric 
conditions, 17:34145 (R;US) 
AMINO ALCOHOLS 
See ALCOHOLS 
AMINOBENZENE 
See ANILINE 
AMMONIA 

Continuous measurements of surface exchange of SO, and 
NH: Implications for their possible interaction in the deposi- 
tion process, 17:34643 (R;NL) 

EUROTRAC projects: Progress report 1990-1992, 17:33701 
(R;NL;In Dutch, English) 

Low energy ion-molecule reactions, 17:33305 (RA;US) 

Time-resolved FTIR emission studies of laser photofragmenta- 
tion and radical reactions, 17:34135 (RA;US) 

AMMONIUM DIURANATE 

See ADU 





AMMONIUM NITRATES 
EUROTRAC projects: Progress report 1990-1992, 17:33701 
(R;NL;In Dutch, English) 

ANALOG RESONANCES 

See ISOBARIC ANALOGS 

RESONANCE 

ANALOG STATES 

See ISOBARIC ANALOGS 
ANALOG-TO-DIGITAL CONVERTERS 

Evaluation of fast ADCs, 17:34397 (R;US) 
ANALYSIS (GAS) 

See GAS ANALYSIS 
ANGIOGRAPHY 

See BIOMEDICAL RADIOGRAPHY 
ANGLE OF INCLINATION 

See INCLINATION 
ANILINE 

State-to-state dynamics of molecular energy transfer, 17:34099 
(RA;US) 

ANIMAL FEEDS 

Study of trace elements content in rice straw for animal feed, 
17:34062 (1A;ID;in Indonesian) 

The effects of gamma irradiation in combination with NaCl 
treatment on digestibility of rice straw, 17:34851 (IA;ID;In In- 
donesian) 

The soil-to-plant concentration ratios and the soil concentration 
of naturally occurring radionuclides of the thorium series in a 
region with high thorium background, 17:34699 (IA;AT) 

ANIMALS 

Experimental, statistical and biological models of radon carcino- 
genesis, 17:34934 (IA;AT) 

Lessons from five years of vegetation monitoring on the Nevada 
Test Site, 17:34631 (R;US) 

ANODES 

Results from a pilot cell test of cermet anodes: Inert Electrodes 

Program, 17:33866 (R;US) 
ANTARCTIC OCEAN 

Measurements of carbon dioxide in the Southern Ocean along the 

WOCE S-4 section: Annual progress report, 17:34753 (R;US) 
ANTIBODIES 

See also MONOCLONAL ANTIBODIES 

The generation of rhenium-188-labeled antibodies by direct la- 
beling methods, 17:34819 (RA;US) 

ANTIMATTER 

Anti-hydrogen: The cusp between quantum mechanics and 

general relativity, 17:35084 (R;US) 
ANTIOXIDANTS 

Comparison of jet fuel phenolic antioxidants using a serial dilu- 

tion technique, 17:32797 (RA;US) 
APARTMENT BUILDINGS 

The Stockhoim project, the block Bodbetjaenten: Offices, 
dwellings and glazed courtyards energetically coordinated, 
17:33785 (R;SE;In Swedish) 

APPENDIX (VERMIFORM) 

See LARGE INTESTINE 
APPLICATORS (RADIOTHERAPY) 

See RADIATION SOURCES 
APPRAISAL 

See COST ESTIMATION 
APS STORAGE RING 

See ADVANCED PHOTON SOURCE 
AQUATIC ECOSYSTEMS 

Biological and chemical assessment of M-Area process dis- 
charge to TIM’s Branch, June 1985—December 1986, 
17:34750 (R;US) 

Po-210, Pb-210 and Ra-226 in aquatic ecosystems, anthro- 
pogenic sources, distribution and radiation doses in the 
Netherlands, 17:34771 (IA;AT) 

Recommendations to the Technical Steering Panel regarding 
approach for estimating individual radiation doses resulting 
from releases of radionuclides to the Columbia River: Volume 
2, VOI supporting information, 17:35024 (R;US) 


ASBESTOS 


AQUATIC ORGANISMS 
See also FISHES 
MOLLUSCS 
Determination of N2-Fixation by Azolla pinnata using the 15-N 
methode, 17:34867 (IA;ID;In Indonesian) 
AQUIFERS 
FLAME: A finite element computer code for contaminant trans- 
port n variably-saturated media, 17:32922 (R;US) 
Independent validation testing of the FLAME computer code, 
Version 1.0, 17:32923 (R;US) 
ARAB REPUBLIC OF EGYPT 
See EGYPTIAN ARAB REPUBLIC 
ARCHAEOLOGICAL SPECIMENS 
Application of neutron raphy to restoration of an exca- 
vated sword, 17:33262 (RA;JP;In Japanese) 
ARCTIC REGIONS 
Modelling regulation of decomposition and _ related 
roovmycorrhizal processes in arctic tundra soils: Final report, 
17:34637 (R;US) 
ARGON 
Review of the neutron data for Cl, Ar, 17:35252 (RA;CN) 
Spectroscopy and reaction dynamics of collision complexes 
containing hydroxyl radicals, 17:34175 (RA;US) 
Studies of combustion reactions at the state-resolved differential 
cross section level, 17:34167 (RA;US) 
ARGON 40 BEAMS 
Measurements in the beam direction of the “Ar projectile frag- 
mentation at 44 MeV/A, 17:35087 (R;FR) 
ARGON COMPOUNDS 
High resolution Raman copy of complexes and clusters 
in molecular beams, 17:34066 (RA;US) 
ARGONNE SUPERCONDUCTING LINAC 
See ATLAS SUPERCONDUCTING LINAC 
ARIZONA 
Carbonaceous aerosol particles from common vegetation in the 
Grand Canyon, 17:34527 (R;US) 
ARMS CONTROL 
Non-damaging, portable radiography: Applications in arms con- 
trol verification, 17:33958 (R;US) 
Nuclear weapons in Europe: Some thoughts about the next 10 
years, 17:33949 (RA;US) 
SDI performance and START constraints: Modeling phase-1 de- 
fense engagements, 17:33952 (RA;US) 
The control of chemical weapons: A strategic analysis, 
17:33959 (R;US) 
ARMY PERSONNEL 
See MILITARY PERSONNEL 
AROMATIC COMPOUNDS 
See AROMATICS 
AROMATICS 
See also ANILINE 
BENZENE 
PHENOLS 
TETRALIN 
Time-resolved diode laser studies of energy transfer from highly 
vibrationally excited molecules, 17:34119 (RA;US) 
[Mechanism of hydrogen incorporation in coal liquefaction]: 
Progress report, July 31, 1992, 17:32628 (R;US) 
ARRAY PROCESSORS 
Reducing communication costs in the conjugate gradient algo- 
rithm on distributed memory multiprocessors, 17:35509 (R;US) 
ARSENIC 
Pilot network for metals in wet deposition, 17:34531 (R;US) 
ARSENIC COMPOUNDS 
Photoionization-photoelectron research, 17:34127 (RA;US) 
ARSONIUM COMPOUNDS 
See ARSENIC COMPOUNDS 
ARYL RADICALS 
Kinetics and mechanisms of reactions involving small aromatic 
reactive intermediates, 17:34177 (RA;US) 
ASBESTOS 
Assessment of LANL asbestos waste management documenta- 
tion, 17:32975 (R;US) 
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ASHES 


ASHES 

See also FLY ASH 

Co-firing RDF and natural gas in a cement kiln: Progress report, 
September 1, 1976—December 31, 1976, 17:33284 (R;US) 

Cofiring RDF and natural gas in a cement kiln: Progress report, 
July 2, 1976-August 31, 1976, 17:33285 (R;US) 

Incinerator Ash Management: Knowledge and information gaps 
to 1987: Final report, 17:32666 (R;US) 

Radiative properties of ash and slag: Ninth quarterly report, Oc- 
tober 1, 1989-December 31, 1989, 17:32639 (R;US) 

Radiative properties of ash and slag: Sixth quarterly report, 
November 1, 1988—January 31, 1989, 17:32640 (R;US) 

ASPHALTENES 

A chemical and physical explanation of incompatibility during re- 
fining operations, 17:32744 (RA;US) 

Configurational diffusion of asphaltenes in fresh and aged cata- 
lysts extrudates: Quarterly progress report, March 20, 
1992—June 20, 1992, 17:34083 (R;US) 

Hydrocracking of asphaltene-rich heavy oil, 17:32715 (PA;CA) 

ATLAS SUPERCONDUCTING LINAC 

First operation of the ATLAS Positive-lon Injector, 17:34384 
(R;US) 

First operational experience with the positive-ion injector of AT- 
LAS, 17:34387 (R;US) 

ATMOSPHERIC CHEMISTRY 

An investigation of the processes controlling ozone in the upper 
stratosphere, 17:34619 (R;US) 

BILD - program for the graphic presentation of numeric data, 
17:35505 (R;DE;in German) 

Wet scavenging parameterization in the oxidant version of a 
three dimensional, global atmospheric chemistry-transport- 
deposition model, 17:34615 (R;US) 

ATMOSPHERIC CIRCULATION 

Initial validation studies for ZAM2 radiation and large-scale eddy 

transport mechanisms, 17:34593 (RA;US) 
ATMOSPHERIC PRECIPITATIONS 

See also RAIN 

NADP technical committee meeting abstracts of papers, 
17:34530 (R;US) 

NADP/NTN annual data summary: Precipitation chemistry in 
the United States 1990, 17:34580 (R;US) 

ATOM COLLISIONS 

The binary collision approximation: Background and introduc- 
tion, 17:35342 (R;US) 

ATOMIC ABSORPTION SPECTROSCOPY 
See ABSORPTION SPECTROSCOPY 
ATOMIC BOMBS 

See NUCLEAR WEAPONS 
ATOMIC ENERGY 

See NUCLEAR ENERGY 
ATOMIC ENERGY LAWS 

The legal, regulatory and constitutional framework within which 
Ontario Hydro’s CANDU nuclear reactor plants operate, 
17:33447 (IA;CA) 

ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC FLUORESCENCE SPECTROSCOPY 
See FLUORESCENCE SPECTROSCOPY 
ATOMIC MODELS 
Relativistic configuration interaction theory for atomic systems, 
17:35390 (RA;JP) 
ATOMIC SHELLS 
See ELECTRONIC STRUCTURE 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMS 

Numerical simulation of hypersonic flow around H-II orbiting 

plane (HOPE) Ill, 17:34274 (RA;JP;In Japanese) 
ATTENUATION 

The measurement and calculation on some quantities of interac- 
tion between +-ray quantum and plant seeds, 17:34876 
(R;CN;In Chinese) 
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AURORAL OVAL 
Longitudinal current production in the Earth magnetosphere, 
17:35097 (IA;SU;In Russian) 
AURORAL SUBSTORMS 
See MAGNETIC BAYS 
AUTOCLAVES 
Evaluation of the corrosion-mechanical damage of thick-walled 
components of facilities in the power and chemical industries, 
17:33989 (IA;CS;In Czech) 
AUTOMOBILE EFFICIENCY STANDARDS 
See AUTOMOBILES 
EFFICIENCY 
STANDARDS 
AUTOMOBILES 
A low emission vehicle procurement approach for Washington 
State, 17:34623 (R;US) 
Sensor-based driving of a car with fuzzy inferencing VLSI chips 
and boards, 17:34192 (R;US) 
Traffic and health: An account of health effects connected with 
air pollution from traffic, 17:35061 (1;DK;In Danish) 
Unregulated motor vehicle exhaust gas components, 17:33933 
(|;DE;In German) 
AUTORADIOGRAPHS 
See IMAGES 
AUTORADIOGRAPHY 
Neutron radiography testings for structural ceramics of silicon 
nitride, 17:33261 (RA;JP;In Japanese) 
AUXILIARY SYSTEMS 
See also AUXILIARY WATER SYSTEMS 
Start-up operations at the Fenton Hill HDR pilot plant, 17:33364 
(RA;US) 
AUXILIARY WATER SYSTEMS 
Auxiliary feedwater system risk-based inspection guide for the 
St. Lucie Unit 1 Nuclear Power Generation Station, 17:33430 
(R;US) 
AVIATION FUELS 
Characterization of degradation products from thermally 
stressed aviation fuels and the influence of MDA on their for- 
mation, 17:32752 (RA;US) 
Thermal oxidation stability of aviation turbine fuei: A survey, 
17:32746 (RA;US) 
AXIONS 
Dark matter axions, 17:35175 (R;US) 
AZOMIDE 
See HYDRAZOIC ACID 


B CODES 
BILD - program for the graphic presentation of numeric data, 
17:35505 (R;DE;in German) 
BRT1: Thermal spectrum x-section calc, 17:35465 (CM;US) 
B MESONS 
DELPHI results on the Z° — bb-bar partial width and on the aver- 
age B hadrons semileptonic branching ratio, 17:35167 (R;FR) 
General results for the decays D - xwly and B — xblv, 
17:35160 (R;US) 
BACILLUS SUBTILIS 
Ultraviolet responsed in DNA-8132, rec-43 bacillus subtiles 
strains, 17:35009 (IA;ID;In Indonesian) 
BACKFILLING 
Feasibility studies of air placed techniques as emplacement 
means of different backfilling materials in underground ra- 
dioactive waste disposal, 17:32940 (R;FR;In French) 
BACKGROUND RADIATION 
The latest map of the distribution of environmental radiation in 
Japan, 17:34649 (IA;JP) 
BAG MODEL 
ACloudy Quark Bag Model of S, P, and D wave interactions for the 
coupled channel antikaon-nucleon system, 17:35139 (R;US) 
BALANCE (ENERGY) 
See ENERGY BALANCE 





BALANCE (MASS) 
See MASS BALANCE 
BALLISTIC MISSILE DEFENSE 
GPALS seminar: Program on stability and the offense/defense 
relationship: Final report, 17:34518 (R;US) 
SDI performance and START constraints: Modeling phase-1 de- 
fense engagements, 17:33952 (RA;US) 
BANGLADESH 
Measurements of natural alpha emitting radionuclides in the en- 
vironment of Bangladesh, 17:34696 (IA;AT) 
BANKS 
See COMMERCIAL BUILDINGS 
BARIUM OXIDES 
Atomic resolution imaging and analysis with the STEM, 
17:34493 (R;US) 
Growth and properties of ultrathin YBa2Cu3O7_, layers, 
17:34009 (R;US) 
BARLEY 
Radiosensitivity study of cultured barley (hordeum vulgare), 
17:34877 (R;CN;In Chinese) 
BARYON NUMBER 2 RESONANCES 
See DIBARYONS 
BARYON RESONANCES 
See BARYONS 
BARYONS 
See also DIBARYONS 
NUCLEONS 
Late baryogenesis faces primordial nucleosynthesis, 17:35179 
(R;FR) 
Mesonic decay width of P-wave baryons by quark cluster model, 
17:35173 (RA;JP;In Japanese) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BAUXITE 
Gamma-spectrometric characterization of industrially-used 
African and Australian bauxites and their red mud tailings, 
17:34726 (IA;AT) 
BEAGLES 
Radon daughter dosimetry in the dog lung, 17:34985 (IA;AT) 
BEAM BUNCHING 
Beam loading compensation with variable group velocity, 
17:34373 (R;US) 
Debunching studies at energies close to transition, 17:34357 
(R;US) 
Design and operation of a bunched-beam, phase-spread mea- 
surement, 17:34406 (R;US) 
BEAM DYNAMICS 
See also BEAM BUNCHING 
A contemporary guide to beam dynamics, 17:34371 (R;US) 
A parallel implementation of particle tracking with space charge 
effects on an Intel iPSC/860, 17:34379 (R;US) 
Echo effect in accelerators, 17:34380 (R;US) 
Experimental study of the Main Ring transition crossing, 
17:34358 (R;US) 
lons in the linacs of future linear colliders, 17:34376 (R;US) 
Localized control of the orbit in the RHIC insertions, 17:34355 
(R;US) 
Muttibunch motion with nearest neighbor wakefield coupling, 
17:34378 (R;US) 
Recent efforts on nonlinear dynamics: Revision 1, 17:34381 
(R;US) 
Reliability of numerical solutions of a diffusion equation modeling 
rf noise-induced dilution in particle beams, 17:34383 (R;US) 
BEAM EMITTANCE 
A correction for emittance-measurement errors caused by finite 
slit and collector widths, 17:34365 (R;US) 
Beam emittance determination using optical transition radiation, 
17:34363 (RA;FR) 
BEAM FOCUSING MAGNETS 
Final focus systems for linear colliders, 17:34429 (R;US) 
Superconducting final focus quadrupoles for a B Factory, 
17:34428 (R;US) 
BEAM INJECTION 
See also NEUTRAL ATOM BEAM INJECTION 


BERYLLIUM 


An improved imaginary transition - lattice for the Main Injector, 

17:34393 (R;US) 
BEAM MONITORS 

Characterization of beam position monitors in 2-dimensions, 
17:34404 (R;US) 

Design and operation of a bunched-beam, phase-spread mea- 
surement, 17:34406 (R;US) 

GTA Beamloss-Monitor System, 17:34402 (R;US) 

BEAM OPTICS 
Large orbit gyroklystron development at Los Alamos, 17:34366 
(R;US) 
BEAM PERVEANCE 
See BEAM EMITTANCE 
BEAM POSITION 
Characterization of beam position monitors in 2-dimensions, 
17:34404 (R;US) 
BEAM PROFILES 
Video profile monitor diagnostic system for GTA, 17:34405 (R;US) 
BEAM SPLITTING 

Analysis of broadband short-wave-pass (SWP) beamsplitters: 

Final report, 17:34492 (R;US) 
BEAM TRANSPORT 

SLAC A-Line upgrade to 50 GeV, 17:34434 (R;US) 

SLC injector simulation and tuning for high charge transport, 
17:34431 (R;US) 

BEAM WIDTHS 
See BEAM PROFILES 
BEAM-FOIL SPECTROSCOPY 
See ION SPECTROSCOPY 
BEAM-GAS SPECTROSCOPY 
See ION SPECTROSCOPY 
BEARINGS 

Dynamic test on seismically isolated structure mock-ups and 
validation of numerical models, 17:34201 (R;IT) 

In-situ dynamic tests of large seismically isolated building 
17:34200 (R;IT) 

Static and dynamic tests on high damping steel-laminated elas 
tomer bearings, 17:34202 (R;IT) 

BEAUTY PARTICLES 

See also BMESONS 

Charm and beauty decays in the ALEPH experiment, 17:35166 
(R;FR) 

BEDT-TTF 

Isotope effect in '*C-substituted (central C=C) «-phase organic 
superconductors, 17:34034 (R;US) 

The central bond 'SC="5C isotope effect for superconductivity in 
the high-T. 6*-(ET)2ls phase and its implications regarding 
the superconducting pairing mechanism in TTF-based or- 
ganic superconductors, 17:34033 (R;US) 

BELGIUM 

The radon problem in schools and public buildings in Belgium, 

17:34710 (IA;AT) 
BELOYARSK-3 REACTOR 

Active well coincidence counter measurements of enriched ura- 
nium fuel assemblies in scanning and stationary modes, 
17:33171 (RA;FR;In English, French) 

BENTONITE 

Diffusive behavior of water in compacted bentonite, 17:32954 

(IA;JP) 
BENZENE 

Aromatic-radical oxidation kinetics, 17:34161 (RA;US) 

Aromatics oxidation and soot formation in flames, 17:34168 
(RA;US) 

Energy transfer properties and mechanisms, 17:34097 (RA;US) 

High resolution Raman spectroscopy of complexes and clusters 
in molecular beams, 17:34066 (RA;US) 

BENZOPYRENE 
Mechanisms of interaction of radiation with matter: Progress re- 
port, July 1, 1991—August 31, 1992, 17:35060 (R;US) 
BERKELEY BEVALAC 
See BEVALAC 
BERYLLIUM 

Assessment of LANL beryllium waste management documenta- 

tion, 17:32977 (R;US) 
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BERYLLIUM 


Exposure assessment for epidemiologic study of nuclear work- 
ers potentially exposed to beryllium, 17:35057 (R;US) 
Process for forming one or more substantially pure layers in 
substrate material using ion implantation, 17:33264 (PA;US) 
BERYLLIUM COMPOUNDS 
Normal state resistivity and the phase diagram of U, _,Th,Be;3, 
17:35357 (R;US) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BETA BEAMS (ELECTRONS) 
See ELECTRON BEAMS 
BETA BEAMS (POSITRONS) 
See POSITRON BEAMS 
BETA DECAY 
See also BETA-MINUS DECAY 
ELECTRON CAPTURE DECAY 
Measurement of beta-decay half-lives of short-lived nuclei, 
17:34480 (RA;JP) 
BETA RATIO 
Ideal-MHD operational limits for highly elongated tokamaks, 
17:35384 (RA;CH) 
BETA-MINUS DECAY 
See also DOUBLE BETA DECAY 


Particle correlations and 6 decays in light and medium-weight 
nuclei, 17:35207 (RA;JP) 
BETTIS 
Bettis Atomic Power Laboratory: Environmental summary re- 
port, 17:33006 (R;US) 
Effluent and environmental monitoring report for the calendar 
year 1991, 17:34622 (R;US) 
BEVALAC 
Bevalac Operations, 1991, 17:34350 (R;US) 
Bevalac extraction, 17:34420 (R;US) 
BEVATRON 
Ripple reduction activities in the MG room at the Bevatron, Au- 
gust 1991 to August 1992, 17:34423 (R;US) 
BEVERAGES 
Natural radiation levels in the mineral and drinking waters in 
Iran, 17:34698 (IA;AT) 
BICRYSTALS 
Grain competition in bicrystal welds, 17:33966 (R;US) 
BIDS 
Review of integrated resource bidding at Niagara Mohawk, 
17:33738 (R;US) 
BINARY FISSION 
Multi-dimensional dissipative dynamics of nuclear fission, 
17:35304 (RA;JP) 
BINARY-FLUID SYSTEMS 
Supersaturated turbine expansions for binary geothermal power 
plants, 17:33363 (RA;US) 
BIOCENOSES 
See ECOSYSTEMS 
BIOCONVERSION 
See also FERMENTATION 
Comparison of fertilizing effect and loss of nitrogen from untreated 
and degassed cattle manures, 17:33297 (1;DK;in Danish) 
Denitrification and evaporation of ammonia (Cattle slurries fertil- 
ization), 17:33300 (IA;DK;in Danish) 
N-min measurements and plant analyses (Cattle slurries fertil- 
ization), 17:33299 (IA;DK;In Danish) 
Output measurements and fertilizing effect, 17:33298 (IA;DK;In 
Danish) 
BIOGAS 
See METHANE 
BIOGEOCENOSES 
See ECOSYSTEMS 
BIOLOGICAL RADIATION EFFECTS 
See also GENETIC RADIATION EFFECTS 
Biological radiation effects and radioprotection standards, 
17:34875 (R;FR;In French) 
BIOLOGICAL REACTORS 
See BIOREACTORS 
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BIOMASS 

Eleventh annual conference on alcohol and biomass energy 
technologies, 17:33272 (R;JP) 

Energy biomass and environment. The French programme, 
17:33268 (R;FR;In French) 

Environmental emissions and socioeconomic considerations in 
the production, storage, and transportation of biomass energy 
feedstocks, 17:33294 (R;US) 

Utilization of pure colza methyl ester as fuel for agricultural trac- 
tors, 17:33296 (R;FR;In French) 

BIOMEDICAL RADIOGRAPHY 

Large dynamic range imaging system based on optically stimu- 

lated luminescence, 17:34800 (R;FR;In French) 
BIOREACTORS 

Anaerobic bioprocessing of low-rank coals: Progress report, 
April 1-June 30, 1992, 17:32620 (R;US) 

High pressure synthesis gas fermentation, January 15, 1991— 
April 14,1991, 17:33274 (R;US) 

High pressure synthesis gas fermentation: [Quarterly status] re- 
port, July 15, 1991—October 14, 1991, 17:33303 (R;US) 

High pressure synthesis gas fermentation: [Quarterly status] re- 
port, October 15, 1991—January 14, 1992, 17:33302 (R;US) 

BIOTECHNOLOGY 

Bioengineering fundamentals - a BMFT research unit. Research 
report 1987-1991. Vol. 1, 17:33291 (1;DE;in German) 

Bioengineering fundamentals - a BMFT research unit. Research 
report 1987-1991. Vol. 2, 17:33292 (1;DE;in German) 

Fossil energy biotechnology: A research needs assessment: Fi- 
nal report, 17:32595 (R;US) 

BIOTITE 

HRTEM/AEM and SEM study of fluid-rock interactions: Interac- 
tion of copper, silver, selenium, chromium, and 
cadmium-bearing solutions with geological materials at near 
surface conditions, with an emphasis on phyliosilicates: 
Progress report, September 15, 1992—September 14, 1992, 
17:33385 (R;US) 

BIRDS 

Recommendations to the Technical Steering Panel regarding 
approach for estimating individual radiation doses resulting 
from releases of radionuclides to the Columbia River: Volume 
2, VOI supporting information, 17:35024 (R;US) 

BISETHYLENEDITHIOLOTETRATHIAFULVALENE 

See BEDT-TTF 

BISMUTH ALLOYS 
Thermodynamics and transport in CesBi,Pt, and related com- 
pounds, 17:33992 (R;US) 
BISMUTH COMPOUNDS 
See also BISMUTH OXIDES 
Photoionization-photoelectron research, 17:34127 (RA;US) 
BISMUTH OXIDES 

Phase chemistry and microstructure evolution in silver-clad 

(Biz_,Pbx)Sr2CazCugOy filaments, 17:34003 (R;US) 
BITUMENS 

Recovery of hydrocarbons from hydrocarbon contaminated 

sludge, 17:32843 (PA;CA) 
BITUMINOUS COAL 

A novel approach to highly dispersing catalytic materials in coal 
for gasification: Second quarterly report, January 1, 1990— 
March 31, 1990, 17:32612 (R;US) 

BLADES (TURBINES) 

See TURBINE BLADES 
BLANKETS (BREEDING) 

See BREEDING BLANKETS 
BLASTING 

See EXPLOSIVE FRACTURING 
BLASTS 

See EXPLOSIONS 
BLOWERS 

Calculations of aerodynamic forces on a wing with thrust using 

B.E.M., 17:33817 (RA;JP;in Japanese) 
BN-600 REACTOR 
See BELOYARSK-3 REACTOR 
BOILERS 
See also FLUIDIZED BED BOILERS 





Boiler efficiency methodology for solar heat applications, 
17:33335 (R;US) 

Development of a Coal Quality Expert: Final technical progress 
report No. 8, 17:32580 (R;US) 

Utilization of coal-water fuels in fire-tube boilers: Technical 
progress report, January 1—March 31, 1992, 17:32681 (R;US) 

BOILING WATER COOLED AND MODERATED REACTOR 

See BWR TYPE REACTORS 

BOOKKEEPING 
See ACCOUNTING 
BORANES 

Safety Analysis Report for the use of hazardous production ma- 
terials in photovoltaic applications at the National Renewable 
Energy Laboratory, 17:33315 (R;US) 

Safety analysis report for the use of hazardous production mate- 
rials in photovoltaic applications at the National Renewable 
Energy Laboratory: Volume 2, Appendices, 17:33336 (R;US) 

BORON 10 TARGET 
R-matrix analysis code (RAC), 17:35279 (RA;CN) 
BOROSILICATE GLASS 

Alteration of borosilicate glass under water saturated condition, 
17:32955 (IA;JP) 

Investigation of the long-term behaviour of HLW glass under 
conditions relevant to final storage. Characterization of ra- 
dioactive waste forms. A series of final reports (1985-1989), 
17:32933 (R;FR) 

Radioactive SON 68 18 17 L1C2A2Z1 glass interaction with en- 
vironmental materials. Investigation of irradiation damage in 
glass specimens by thermoluminescence, 17:32934 (R;FR) 

BOROSILICATES 
See BOROSILICATE GLASS 
BOSONS 

2-fermion 2-boson contact terms in ete into boson pairs, 
17:35171 (RA;FR) 

Excited lepton exchange in e*e~ annihilation into boson pairs, 
17:35170 (RA;FR) 

BOTTOM PARTICLES 
See BEAUTY PARTICLES 
BOUNDARY LAYERS 

See also PLASMA SCRAPE-OFF LAYER 

Boundary layer transition in Coriolis force field, 17:34246 
(RA;JP;in Japanese) 

Boundary-layer control on a freely falling sphere, 17:34249 
(RA;JP;in Japanese) 

Consideration on boundary-layer receptivity, 

(RA;JP;In Japanese) 

Development of wall turbulence structure, 17:34253 (RA;JP;In 
Japanese) 

Instability of spatially periodic flows, 17:34242 (RA;JP;In Japan- 
ese 


17:34245 


Laminar-turbulent transition of a boundary layer by disturbances 
in the main stream, 17:34247 (RA;JP;In Japanese) 

Special publication of National Aerospace Laboratory.: Pro- 
ceedings of the 7th and 8th NAL workshop on ‘investigation 
and control of boundary-layer transition’, 17:34240 (R;JP;in 
Japanese) 

Three-dimensional boundary-layer transition on a swept cylin- 
der, 17:34248 (RA;JP;in Japanese) 

Three-dimensional boundary-layer transition on a swept wing, 
17:34241 (RA;JP;In Japanese) 

BRACKISH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 

BRAIN 
Compensation for photon attenuation in PET, 17:34810 (RA;US) 
High-resolution multi-slice PET, 17:34813 (RA;US) 

BRAZIL 

Carbon emissions and sequestration in forests: Case studies 
from seven developing countries: Volume 2, Greenhouse gas 
emissions from deforestration in the Brazilian Amazon, 
17:34576 (R;US) 

Land-use practices in Ouro Preto do Oeste, Rondonia, Brazil, 
17:34738 (R;US) 


BUILDING (CONSTRUCTING) 


BRAZILIAN CNEN 

Organization of the individual monitoring in Brazil, 17:35051 

(RA;DE) 
BREAKUP REACTIONS 

Breakup reactions ®Li(a, 2a)*H at 80 to 120 MeV, 17:35320 
(RA;JP) 

Quasifree scattering on *He and “He by polarized protons, 
17:35318 (RA;JP;In Japanese) 

BREAKWATERS 

See DAMS 
BREASTS 

See MAMMARY GLANDS 
BREEDING BLANKETS 

ENEA 1990 condensed activity report on ceramic breeder mate- 
rials: Task SBB2 of European fusion technology program, 
ENEA-EURATOM association contract, 17:35410 (R;IT) 

Thermal hydraulic analysis of basic breeder module of Euro- 
pean ceramic BIT Demo blanket, 17:35421 (R;IT) 

BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRINES 

Experimental and theoretical investigation of the production of 
HCI and some metal chlorides in magmatic/hydrothermal sys- 
tems: Progress report, 17:33386 (R;US) 

Pitzer's model for the solubility of SiO.(am) in hex brines, 
17:32964 (RA;DE;in German) 

BROMINE 

Energy partitioning in elementary chemical processes, 17:34128 
(RA;US) 

Molecular beam studies of reaction dynamics, 17:34134 (RA;US) 

BROMINE BROMIDES 
See BROMINE 
BRONCHI 
Microdosimetry of inhaled radon progeny, 17:34992 (IA;AT) 
BRONCHOGENIC CARCINOMA 
See CARCINOMAS 
BROOKHAVEN HIGH FLUX BEAM REACTOR 
See HFBR REACTOR 
BROOKHAVEN RHIC 

A review of the saturation induced harmonics in the 80 mm 

aperture RHIC arc dipole magnets, 17:34389 (R;US) 
BROWN COAL 

See also LIGNITE 

Brown coal - also in future energy source number one?, 
17:33723 (IA;DE;in German) 

Development of coal liquefaction technology: development of 
brown coal liquefaction technology.: Present status of the 
Australian brown coal liquefaction project, 17:32635 (RA;JP) 

BRUCE-1 REACTOR 

An integral part of an integrated preventive maintenance pro- 
gram, 17:33618 (RA;US) 

Review of Ontario Hydro Pickering 'A’ and Bruce ‘A’ nuclear 
generating stations’ accident analyses, 17:33445 (IA;CA) 

BRUNO LEUSCHNER-1 REACTOR 

See GREIFSWALD-1 REACTOR 

BUBBLES 

Numerical simulation of flows around a deformable gas bubble, 

17:34275 (RA;JP;in Japanese) 
BUFFALO 

Cassava leaves in combination with sera onggok and rice bran 
as supplements in buffaloes ration, 17:34841 (IA;ID;In In- 
donesian) 

Comparative study on body water dynamics in working and non 
workwing swamp buffalo, 17:34850 (IA;ID;In Indonesian) 

Respon of rumen fermentation and digestibility as an effect of 
the addition of difference level of molase on dried cassava 
leaves mils used as supplements for buffaloes, 17:34840 
(1A;ID;In Indonesian) 

The effect of soybean curd waste supplementation on water buf- 
falo ration offered local grass a basal diet, 17:34839 (IA;ID;In 
Indonesian) 

BUILDING (CONSTRUCTING) 

See CONSTRUCTION 
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BUILDING MATERIALS 


BUILDING MATERIALS 
See also CEMENTS 
CONCRETES 

An assessment of in-situ radon exhalation measurements, and 
the relation between free and bound exhalation rate, 
17:34950 (IA;AT) 

Investigations of natural radioactivity of building materials and 
raw materials for their production, 17:34996 (IA;AT) 

Oenorm S 5200: radioactivity in building materials; a regulation 
in Austria for limitation of natural radioactivity in building mate- 
rials, 17:34994 (IA;AT) 

The influence of fly ash contair.ing construction materials on ele- 
vated levels of indoor radon, 17:34995 (IA;AT) 

Trace uranium concentration in water samples and uranium 
content and radon exhalation rate in building materials, 
17:34057 (IA;AT) 

Variation of radon and thoron exhalation rate from building ma- 
terials with temperature, 17:34725 (IA;AT) 

BUILDINGS 
See also COMMERCIAL BUILDINGS 
GREENHOUSES 
OFFICE BUILDINGS 
Alr 

intercomparison of methods for investigating the physical char- 
acteristics of radon decay products in the indoor environment, 
17:34454 (IA;AT) 

Po-210 as a tracer for radon in dwellings, 17:34667 (IA;AT) 

Bearings 

Dynamic test on seismically isolated structure mock-ups and 
validation of numerical models, 17:34201 (R;IT) 

In-situ dynamic tests of large seismically isolated building, 
17:34200 (R;IT) 

Static and dynamic tests on high damping steel-laminated elas- 
tomer bearings, 17:34202 (R;IT) 

Construction 

Conceptual design for the Waste Receiving And Processing fa- 
cility Module 2A: Volume 2, Project cost estimate, 17:32919 
(R;US) 

Contamination 

Results of the radiological survey at the former Chapman Valve 
Manufacturing Company, Indian Orchard, Massachusetts 
(ClO001), 17:33051 (R;US) 

Energy Analysis 
Energy Analysis Program: 1991 annual report, 17:33801 (R;US) 
Gamma Radiation 
Results of gamma radiations and radon gas surveys in Egypt, 
17:34970 (IA;AT) 
Maintenance 
Maintenance Implementation Plan for T Plant, 17:33097 (R;US) 
Pollutants 

Measurements of test case F: Forced convection, isothermal 

with contaminants, 17:33781 (R;DK) 
Radiation Monitoring 

Radiological survey results at 6 Cliff Street, Beverly, Massachu- 

setts (VB008), 17:33052 (R;US) 
Radon 

Concentration of radon in buildings of the new federal states of 

Germany, 17:34974 (IA;AT) 
Radon 220 

Fifth international symposium on the natural radiation environ- 
ment (NRE - V). Book of abstracts, 17:34666 (I;AT) 

Indoor thoron and radon progeny measurements, 17:34976 
(IA;AT) 

Measurements of thoron and thoron progeny indoors in Swe- 
den, 17:34939 (IA;AT) 

Radon 222 

Comparison of different passive track etch detectors, 17:34455 
(IA;AT) 

Design of new school and other large buildings which are radon 
resistant and easy to mitigate, 17:34978 (1A;AT) 

ENEA radon calibration procedures for indoor radon measure- 
ments, 17:34457 (1A;AT) 

Fifth international symposium on the natural radiation environ- 
ment (NRE - V). Book of abstracts, 17:34666 (I;AT) 
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Geological factors controlling radon migration in karstic lime- 
stone terrain, 17:34675 (IA;AT) 

Indoor radon concentrations in kindergartens and schools from 
different regions in Yugoslavia, 17:34961 (IA;AT) 

Indoor thoron and radon progeny measurements, 17:34976 
(IA;AT) 

National residential radon survey, 17:34952 (IA;AT) 

Radon measurement in environment of radioactive and non- 
radioactive areas, 17:34709 (IA;AT) 

Radon-activity due to books in university library, 17:34942 (IA;AT) 

Results of gamma radiations and radon gas surveys in Egypt, 
17:34970 (IA;AT) 

Workplaces with high radon levels and the potential for controls, 
17:34914 (1A;AT) 

Reflective Coatings 
High-albedo materials for reducing building cooling energy use, 
17:33800 (R;US) 
Safety 
Maintenance Implementation Plan for T Plant, 17:33097 (R;US) 
Seismic Isolation 

Dynamic test on seismically isolated structure mock-ups and 
validation of numerical models, 17:34201 (R;IT) 

In-situ dynamic tests of large seismically isolated building, 
17:34200 (R;IT) 

Static and dynamic tests on high damping steel-laminated elas- 
tomer bearings, 17:34202 (R;IT) 

The design of a shock isolation system for large structures un- 
dergoing large displacements, 17:34517 (R;US) 

Soll-Structure Interactions 

Dynamic test on seismically isolated structure mock-ups and 

validation of numerical models, 17:34201 (R;IT) 
Thermal insulation 

High-performance, non-CFC-based thermal insulation: Gas 

filled panels, 17:33798 (R;US) 
BULGARIA 

Evaluation of the ®°Sr- and '57Cs-levels in milk and milk prod- 
ucts from regions of South-West Bulgaria for May 1986 - April 
1987, 17:34830 (IA;BG;Iin Bulgarian) 

Evaluation of the level of Cs + '7’Cs and total beta- 
radioactivity in the milk in Kozloduj NPP environment, 
17:34665 (IA;BG;In Bulgarian) 

Health impact of ionizing and nonionizing factors, acting solely 
and in combination, on the Bulgarian population - problems 
after the Chernobyl accident, 17:34903 (IA;BG;In Bulgarian) 

BUNCHING (BEAM) 

See BEAM BUNCHING 
BUNKER OILS 

See RESIDUAL FUELS 
BURNABLE POISONS 

A method to internally protect fast neutron assemblies from 
hydrogenous criticality incidents without degrading their per- 
formance, 17:33473 (R;US) 

BURNERS 

Combustion characteristics of the LO2/GCH, fuel-rich preburn- 
ers for staged combustion cycie rocket engines, 17:33921 
(R;JP;In Japanese) 

Evaluation of gas-reburning and low NO, burners on a wall fired 
boiler: Technical progress report No. 7, April 1—June 30, 
1992, 17:33412 (R;US) 

Low NO,/SO, Burner retrofit for utility cyclone boilers: Quarterly 
technical progress report, January-March 1991, 17:33407 
(R;US) 

Low NO,/SO, Burner retrofit for utility cyclone boilers: Quarterly 
technical progress report, July-September 1991, 17:33406 
(R;US) 

Low NO,/SO, Burner retrofit for utility cyclone boilers: Quarterly 
technical progress report, Aprit-June 1991, 17:32675 (R;US) 

Low NO,/SO, Burner retrofit for utility cyclone boilers: Quarterly 
technical progress report, January-March 1991, 17:33407 
(R;US) 

BURNUP 

A gamma-spectroscopy system for burnup measurements of 

nuclear fuel, 17:33161 (RA;FR;In English, French) 





Verification of the burn-up of spent fuel assemblies by means of 
the Consulha containment/surveillance system, 17:33190 
(RA;FR;In English, French) 

BURSA OF FABRICIUS 

See BIRDS 

BUTADIENE 

HTP kinetics studies on isolated elementary combustion reac- 
tions over wide temperature ranges, 17:34160 (RA;US) 

VUV studies of photodissociation and photoionization dynamics, 
17:34120 (RA;US) 

BUTANE 

Butane and kerosene in data. 26 economical, technical and 

practical charts, 17:32717 (R;FR;In French) 
BUTENES 
HTP kinetics studies on isolated elementary combustion reac- 
tions over wide temperature ranges, 17:34160 (RA;US) 
BUTYLENES 
See BUTENES 
BWR TYPE REACTORS 
See also ENRICO FERMI-2 REACTOR 
HOPE CREEK-1 REACTOR 
HOPE CREEK-2 REACTOR 
LA SALLE COUNTY-2 REACTOR 
LEIBSTADT REACTOR 
PEACH BOTTOM-2 REACTOR 
PEACH BOTTOM-3 REACTOR 

A gamma-spectroscopy system for burnup measurements of 
nuclear fuel, 17:33161 (RA;FR;In English, French) 

A new spent fuel attribute tester for in situ verification of light wa- 
ter reactor spent fuel, 17:33162 (RA;FR;In English, French) 
Analysis and Evaluation of Operational Data 1991 annual re- 

port: Power reactors: Volume 6, No. 1, 17:33598 (R;US) 

Analysis of inservice inspection relief requests, 17:33458 (R;US) 

BWR stability analysis with three-dimensional transient code, 
17:33425 (RA;JP;In Japanese) 

Calibration of the neutron coincidence collar for the assay of fuel 
assemblies containing thermal neutron poisons, 17:33174 
(RA;FR;In English, French) 

Cross calibration of a spent BWR reference fuel assembly, 
17:33167 (RA;FR;In English, French) 

Inservice testing bases program, 17:33620 (RA;US) 

NRC review of Electric Power Research Institute's Advanced 
Light Reactor Utility Requirements Document - Program sum- 
mary, Project No. 669: Volume 1, 17:33466 (R;US) 

NRC review of Electric Power Research Institute’s Advanced 
Light Water Reactor Utility Requirements Document - Evolu- 
tionary plant designs, Chapters 2-13, Project No. 669: 
Volume 2, Pt. 2, 17:33467 (R;US) 

Recent results of probabilistic safety analyses for nuclear power 
plants in the Federal Republic of Germany, in France and in 
the USA, 17:33588 (RA;DE;In German) 

Review and development of common nomenclature for naming 
and labeling schemes for probabilistic risk assessment, 
17:33656 (R;US) 

Simulation of inspection randomization models, 
(RA;FR;In English, French) 

TRAC-BF1/MOD1: An advanced best-estimate computer pro- 
gram for BWR accident analysis, Model description: Volume 
1, 17:33649 (R;US) 

Tennessee Valley Authority motor-operated valve methodology 
for design basis review and thrust calculations, 17:33602 
(RA;US) 

The future of inservice testing pump and valve programs at nu- 
clear power facilities, 17:33619 (RA;US) 


17:33419 


Cc 


Cc CODES 
CHERNOLITTM: Chernobyl Bibliographic Search System, 
17:35462 (CM;US) 
COHBE: Coherent inelastic scattering law calc, 17:35472 
(CM;US) 


CALCULATIONS (COMPUTER) 


COMRADEXIV: Accident released radiological dose, 17:35463 
(CM;US) 

CORGAM: Unfolding of complex gamma-ray spectra, 17:35471 
(CM;US) 

CSKINT: Compton scattering kernel & integrals, 17:35473 
(CM;US) 

CABLES 

See also ELECTRIC CABLES 

Fire tests of wire and cable for DOE nuclear facilities, 17:34224 
(R;US) 

Study of a micro-earthquake method.: Temporary micro-seismic 
observation system in Geoloical Survey of Japan, 17:35075 
(IA;JP;In Japanese) 

CABLES (ELECTRIC) 
See ELECTRIC CABLES 
CADMIUM 

Measures to cut down cadmium emission into the environment, 
17:34541 (|;DE;in German) 

Pilot network for metals in wet deposition, 17:34531 (R;US) 

CADMIUM COMPOUNDS 
See also CADMIUM SULFIDES 
CADMIUM TELLURIDES 

Measures to cut down cadmium emission into the environment, 

17:34541 (1;DE;in German) 
CADMIUM SULFIDE SOLAR CELLS 

High efficiency cadmium telluride and zinc telluride based thin- 
film solar cells: Annual subcontract report, 1 March 1990-28 
February 1992, 17:33325 (R;US) 

Novel ways of depositing ZnTe films by a solution growth tech- 
nique: Final subcontract report, 1 January 1990-1 January 
1992, 17:33319 (R;US) 

CADMIUM SULFIDES 

Fabrication of stable, large-area, thin-film CdTe photovoltaic 
modules: Annual subcontract report, 10 May 1991-9 May 
1992, 17:33322 (R;US) 

CADMIUM TELLURIDE DETECTORS 
See CDTE SEMICONDUCTOR DETECTORS 
CADMIUM TELLURIDE SOLAR CELLS 

Development of a computer model for polycrystalline thin-film 
CulnSe2 and CdTe solar cells: Final subcontract report, 1 
January 1991-31 December 1991, 17:33323 (R;US) 

Fabrication of stable, large-area, thin-film CdTe photovoltaic 
modules: Annual subcontract report, 10 May 1991-9 May 
1992, 17:33322 (R;US) 

High efficiency cadmium telluride and zinc telluride based thin- 
film solar cells: Annual subcontract report, 1 March 1990-28 
February 1992, 17:33325 (R;US) 

Novel ways of depositing ZnTe films by a solution growth tech- 
nique: Final subcontract report, 1 January 1990-1 January 
1992, 17:33319 (R;US) 

CADMIUM TELLURIDES 

Fabrication of stable, large-area, thin-film CdTe photovoliaic 
modules: Annual subcontract report, 10 May 1991-9 May 
1992, 17:33322 (R;US) 

Gamma radiation detector units on the basis of P-I-N cadmium 
telluride detectors for nondestructive control of nuclear fuel, 
17:33148 (RA;FR;In English, French) 

CALCIUM 

A novel approach to highly dispersing catalytic materials in coal 
for gasification: Second quarterly report, January 1, 1990— 
March 31, 1990, 17:32612 (R;US) 

CALCIUM COMPOUNDS 

See also CALCIUM OXIDES 

A novel approach to highly dispersing catalytic materials in coal 
for gasification: Second quarterly report, January 1, 1990— 
March 31, 1990, 17:32612 (R;US) 

A novel approach to highly dispersing catalytic materials in coal 
for gasification: First quarterly report, October 1, 1989- 
December 31, 1989, 17:32611 (R;US) 

CALCIUM OXIDES 

Phase chemistry and microstructure evolution in silver-clad 

(Biz_,Pbx)Sr2CazgCugOy filaments, 17:34003 (R;US) 
CALCULATIONS (COMPUTER) 
See COMPUTER CALCULATIONS 
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CALCULUS (DIFFERENTIAL) 


CALCULUS (DIFFERENTIAL) 
See DIFFERENTIAL CALCULUS 
CALDERAS 

Geologic results from the Long Valley exploratory well, 

17:33353 (RA;US) 
CALHOUN-1 REACTOR 

Alternative method for full flow stroke testing of safety injection 
tank check valves at Fort Calhoun Nuclear Station, 17:33622 
(RA;US) 

CALHOUN-2 REACTOR 

Alternative method for full flow stroke testing of safety injection 
tank check valves at Fort Calhoun Nuclear Station, 17:33622 
(RA;US) 

CALIBRATION 

Evaluation of input accountancy tank calibrations at WAK since 
1982, 17:33205 (RA;FR;In English, French) 

Evaluation of measurement data from continuous calibration 
procedures at an input accountancy tank, 17:33201 
(RA;FR;in English, French) 

Methodology of standard certification for calibration of neutron 
coincidence counters, 17:33183 (RA;FR;In English, French) 

CALIBRATION STANDARDS 

A *44Pu spike reference material CBNM IRM-042A, 17:33143 
(RA;FR;In English, French) 

Certification of a plutonium dioxide reference material for ele- 
mental analyses (EC-NMR 210), 17:33142 (RA;FR;In English, 
French) 

Cross calibration of a spent BWR reference fuel assembly, 
17:33167 (RA;FR;In English, French) 

Synthetic 25° Pu/*42Pu isotope mixtures as basis for absolute Pu 
isotopic measurements at CBNM, 17:33140 (RA;FR;In Eng- 
lish, French) 

CALIFORNIA 

See also LONG VALLEY 

Comparative evaluation of the impacts of domestic gas and 
electric heat pump heating on air pollution in California: Final 
report, 17:33802 (R;US) 


Survey of California geopressured-geothermal 
17:32808 (RA;US) 
CALIFORNIUM 252 
Progress of nuclear data measurements in Peking University, 
17:35267 (RA;CN) 
CALORIMETERS . 
A guide to automation techniques in calorimetry, 17:34488 (R;US) 


potential, 


Improved end-point prediction in 
17:33149 (RA;FR;In English, French) 
CALORIMETERS (PARTICLE) 
See SHOWER COUNTERS 
CAMELLIA SINENSIS 
See TEA PLANTS 
CANADA 
A comparison of nuclear power regulation in Canada and the 
United States, 17:33459 (IA;CA) 
CANADIAN AECB 
The safety implications of the legal, regulatory, and organisa- 
tional framework within which Ontario's CANDU reactors 
operate, 17:33593 (IA;CA) 
CANADIAN NRU REACTOR 
See NRU REACTOR 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS 
See also BRUCE-1 REACTOR 
PICKERING-1 REACTOR 
PICKERING-5 REACTOR 
A review of safety issues related to the failure of the pressure 
tubes and fuel channels used in Ontario Hydro’s CANDU re- 
actors, 17:33439 (IA;CA) 
A review of the design-related aspects of the safety of Ontario 
Hydro’s nuclear generating stations, 17:33435 (IA;CA) 
A review of the safety aspects of CANDU pressure tubes, 
17:33443 (IA;CA) 
Analysis of reactivity transients: A review of the methodology 
used by Ontario Hydro, 17:33440 (IA;CA) 


isothermal calorimetry, 
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Live-loading improvements, 17:33631 (RA;US) 

Ontario Hydro’s CANDU nuclear stations: An outline of safety- 
related design aspects, 17:33434 (IA;CA) 

Report on the safety evaluation of Ontario Hydro nuclear power 
plant containment and containment systems, 17:33446 (IA;CA) 

Severe accident potential of CANDU reactors, 17:33441 (IA;CA) 

The Canadian approach to nuclear safety, 17:33591 (IA;CA) 

The safety implications of the legal, regulatory, and organisa- 
tional framework within which Ontario's CANDU reactors 
operate, 17:33593 (IA;CA) 

CANISTERS 
See CONTAINERS 
CAPACITIVE ENERGY STORAGE EQUIPMENT 
Simulation of a strongly coupled plasma experiment, 17:35119 
(R;US) 
CAPSULES (IRRADIATION) 
See IRRADIATION CAPSULES 
CARBAMIDE 
See UREA 
CARBAZOLES 

High resolution Raman spectroscopy of complexes and clusters 

in molecular beams, 17:34066 (RA;US) 
CARBENES 
Fundamental spectroscopic studies of carbenes and hydrocar- 
bon radicals, 17:34162 (RA;US) 
CARBINOL 
See METHANOL 
CARBON 
See also ACTIVATED CARBON 
DIAMONDS 
FULLERENES 
GRAPHITE 

Development of coal-based hydrogen production technology.: R 
and D of actual operation with a pilot plant, 17:33267 (RA;JP) 

Econometric analysis on oil-substituting energy, 17:33711 
(R;JP;in Japanese) 

Preparation and properties of low density replica carbon foams, 
17:34048 (R;US) 

Reactions of carbon atoms using pulsed molecular beams, 
17:34109 (RA;US) 

CARBON 13 

Isotope effect in '*C-substituted (central C=C) x-phase organic 
superconductors, 17:34034 (R;US) 

The central bond 'C='5C isotope effect for superconductivity in 
the high-T, 6*-(ET)ol3 phase and its implications regarding 
the superconducting pairing mechanism in TTF-based or- 
ganic superconductors, 17:34033 (R;US) 

CARBON 13 TARGET 

Pion elastic scattering from polarized 'C in the energy region of 

the P33 resonance, 17:35308 (R;US) 
CARBON COMPOUNDS 

See also CARBON SULFIDES 

Spectroscopy and reactivity of carbonaceous clusters, 17:34111 
(RA;US) 

CARBON CYCLE 

Carbon emissions and sequestration in forests: Case studies 
from seven developing countries: Volume 3, India and China, 
17:34734 (R;US) 

Wind-induced interannual variability in the warm water sphere, 
1981 to 1987. Pt. 2. Fluctuations in the carbon cycle, 
17:34543 (1;DE;In German) 

CARBON DIOXIDE 

A correlated k-distribution model of the heating rates for CO2 and 
Og in the atmosphere between 0 and 60 km, 17:34617 (R;US) 

Carbon dioxide enrichment: Data on the response of cotton to 
varying COx, irrigation, and nitrogen, 17:34582 (R;US) 

Effects of thermal insulation materials on greenhouse gas emis- 
sions, 17:34536 (R;NL;In Dutch) 

Ex-situ and in-situ spectroscopic studies of the passive film on 
alkali and alkaline earth metals in nonaqueous solvents: Final 
report, 17:33686 (R;US) 

Global CO, agreements: A cost efficient approach, 17:33706 
(1;NO) 





lon-exchange membranes for bulk separation of H2S and COz, 
17:32810 (R;US) 

lonization probes of molecular structure and chemistry, 
17:34169 (RA;US) 

Measurements of carbon dioxide in the Southern Ocean along the 
WOCE S-4 section: Annual progress report, 17:34753 (R;US) 

Process for reduction of carbon dioxide emissions and recycling 
of waste products, 17:33417 (PA;CA) 

Time-resolved diode laser studies of energy transfer from highly 
vibrationally excited molecules, 17:34119 (RA;US) 

CARBON DIOXIDE INJECTION 

A field laboratory for improved oil recovery: Final report, 

17:32700 (R;US) 
CARBON FIBERS 

High thermal performance divertor plate optimization of the 
monobloc divertor plate by the use of ultra-high thermal con- 
ductivity carbon fibres, 17:35423 (R;FR) 

CARBON IONS 

A positron annihilation study of damage distribution in C** irradi- 

ated nickel, 17:33964 (R;CN;In Chinese) 
CARBON MONOXIDE 

Comprehensive mechanisms for combustion chemistry: Experi- 
ment, modeling, and sensitivity analysis, 17:34159 (RA;US) 

Elementary reaction rate measurements at high temperatures 
by tunabie-laser flash-absorption, 17:34166 (RA;US) 

Gas-phase chemical dynamics, 17:34107 (RA;US) 

Kinetics data base for combustion modeling, 17:34186 (RA;US) 

Kinetics of elementary atomic and radical reactions, 17:34132 
(RA;US) 

Laser induced grating spectroscopy, 17:34101 (RA;US) 

Theoretical studies of molecular interactions, 17:34104 (RA;US) 

Time-resolved Fourier-transform IR fluorescence spectroscopy, 
17:34108 (RA;US) 

CARBON STEELS 

See aiso STEEL-ASTM-A533-B 

Analysis of corrosion products of carbon steel in wet bentonite, 
17:32953 (IA;JP) 

CARBON SULFIDES 

Vacuum ultraviolet photoionization and photodissociation of 

molecules, clusters, and radicals, 17:34137 (RA;US) 
CARBONATE ROCKS 

See also LIMESTONE 

Analysis of reservoir heterogeneities due to shallowing-upward 
cycles in carbonate rocks of the Pennsylvanian Wahoo Lime- 
stone of Northeastern Alaska: Annual report, September 
1989—September 1990, 17:32701 (R;US) 

CARBOXYLIC ACID ESTERS 

A novel process for methanol synthesis: Progress report, March 

1, 1992—May 31, 1992, 17:32614 (R;US) 
CARCINOMAS 

Dosimetry for the therapeutic application of HMFG-1 MoAb by 
IP infusion using whole body profile counting and serial blood 
sampling, 17:34878 (RA;US) 

Pharmacokinetics and dosimetry of the radioiodine-labeled 
monoclonal antibodies C-215 and C-245 studied in two pa- 
tients with adenocarcinoma, 17:34880 (RA;US) 

Strategies to improve the efficacy of radioimmunotherapy: Ra- 
diobiologic aspects, 17:34801 (RA;US) 

CARDIOVASCULAR DISEASES 

[Non-invasive evaluation of the cardiac autonomic nervous sys- 
tem by PET]: Progress report, September 1991—September 
1992, 17:34817 (R;US) 

CARS SPECTROSCOPY 
See RAMAN SPECTROSCOPY 
CASIMIR EFFECT 
Finite Casimir effect for a disk, 17:35131 (R;FR) 
CASINGS (WELL) 
See WELL CASINGS 
CASKS 
See also SPENT FUEL CASKS 


Development of shipping cask for JMTR fresh fuels, 17:34204 


(RA;JP) 


CDTE SEMICONDUCTOR DETECTORS 


CASTE (INSECTS) 
See INSECTS 
POPULATIONS 
CATALYST SUPPORTS 

Configurational diffusion of asphaltenes in fresh and aged cata- 
lysts extrudates: Quarterly progress report, March 20, 
1992—June 20, 1992, 17:34083 (R;US) 

CATALYSTS 

Advanced liquefaction using coal swelling and catalyst disper- 
sion techniques: Report No. Q-01, Quarterly technical 
progress report, October-December 1991, 17:32625 (R;US) 

Catalyst development and kinetic studies for selective hydro- 
genation, 17:34084 (1;DE;In German) 

Configurational diffusion of asphaltenes in fresh and aged cata- 
lysts extrudates: Quarterly progress report, March 20, 
1992—June 20, 1992, 17:34083 (R;US) 

Demonstration of selective catalytic reduction (SCR) technology 
for the control of nitrogen oxide (NOx) emissions from high- 
sulfur coal-fired boilers: Quarterly report No. 4, April-June 
1991, 17:32655 (R;US) 

Development of coal liquefaction technology.: Development of 
common technology infrastructure (development of new cata- 
lysts for upgrading coal liquid), 17:32636 (RA;JP) 

Highly dispersed catalysts for coal liquefaction: Quarterly report 
No. 3, February 23, 1992—May 22, 1992, 17:32624 (R;US) 

New catalysts for production of functionalized intermediates for 
the chemical industry. Final report, 17:34086 (!;DE;in German) 

Selective reactions on solid state catalysts. Report 1989-1991, 
17:34085 (1;DE;in German) 

CATALYTIC CRACKING 

Low severity upgrading of F-T waxes with solid superacids: 
Progress report, March 1, 1992—May 30, 1992, 17:32629 
(R;US) 

CATALYTIC REFORMING 
Clean gasoline reforming with superacid catalysts: Quarterly 
progress report, Aprit-June 1992, 17:32714 (R;US) 
CATAPHORESIS 
See ELECTROPHORESIS 
CATECHOLAMINES 

Study of the excretion of catecholamines in the Kozloduj NPP 

personnel, 17:34904 (IA;BG;Iin Bulgarian) 
CATHODES 

Palladium deuteride formation in the cathode of an electrochem- 

ical cell: An in situ neutron diffraction study, 17:35379 (RA;JP) 
CAVES 

Dose estimates due to 222Rn concentrations in Postojna Cave, 
17:34915 (IA;AT) 

Preliminary data of radon concentration in some Portuguese 
show caves, 17:34669 (IA;AT) 

Radon exposure in the Royal cave, Buchan, 17:34913 (IA;AT) 

Radon in caves and mines of Northrhine-Westphalia, 17:32849 
(IA;AT) 

Radon in the Helsinki metro, 17:34670 (IA;AT) 

Unattached fraction and the aerosol size distribution of the 
radon progeny in a natural cave and mine atmospheres, 
17:34700 (IA;AT) 

CAVITATION 

A brief review on cavitation bubble collapse near a ridge bound- 

ary: Revision 1, 17:35338 (R;US) 
CAVITY RESONATORS 

See also SUPERCONDUCTING CAVITY RESONATORS 

Analysis and experimental results for an extraction cavity for the 
split-cavity oscillator, 17:34337 (R;US) 

Analytical formulae for the resonant frequency changes due to 
opening apertures on cavity walls, 17:35115 (RA;FR) 

High-gradient studies on 11.4 GHz copper accelerator struc- 
tures, 17:34435 (R;US) 

Large orbit gyroklystron development at Los Alamos, 17:34366 
(R;US) 

Special MAFIA postprocessors for the analysis of rf structures, 
17:34364 (R;US) 

CDTE SEMICONDUCTOR DETECTORS 

Use of CdTe detectors for the verification of nuclear material, 

17:33160 (RA;FR;In English, French) 
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CELL GROWTH (PLANT) 


CELL GROWTH (PLANT) 
See PLANT CELLS 
CELL MEMBRANES 
[Controls of the plant endomembrane-secretory pathway]: Final 
report, 17:34791 (R;US) 
CELLS (PLANT) 
See PLANT CELLS 
CELTIC SEA 
See IRISH SEA 
CEMENT INDUSTRY 
Co-firing RDF and natural gas in a cement kiln: Progress report, 
January 1, 1977—April 30, 1977, 17:33283 (R;US) 
Co-firing RDF and natural gas in a cement kiln: Progress report, 
May 1, 1977—August 31, 1977, 17:33282 (R;US) 
Co-firing RDF and natural gas in a cement kiln: Progress report, 
September 1, 1976—December 31, 1976, 17:33284 (R;US) 
Cofiring RDF and natural gas in a cement kiln: Progress report, 
July 2, 1976—August 31, 1976, 17:33285 (R;US) 
CEMENTS 
Sampling methods and non-destructive examination techniques 
for large radioactive waste packages, 17:32938 (R;FR) 
CENTRAL HEATING PLANTS 
Optimization of storage tanks for smaller district heating sys- 
tems, 17:33891 (1;DK;In Danish) 
Optimization of storage tanks for smaller district heating sys- 
tems: Supplement, 17:33892 (1;DK;In Danish) 
CENTRAL REGION 
See USA 
CENTRIFUGAL CONTACTORS 
See EXTRACTION APPARATUSES 
CENTRIFUGE ENRICHMENT PLANTS 
Continuous monitoring of variations in the @°5U enrichment of 
uranium in the header pipework of a centrifuge enrichment 
plant, 17:33165 (RA;FR;In English, French) 
Effective go/no go enrichment measurements, 
(RA;FR;In English, French) 
CERAMIC MELTERS 
Self-cleaning feed distributing delivery device for glass melters, 
17:34046 (PA;US) 
CERAMICS 
Ceramics: Properties and application, 17:34029 (I;NO;In Nor- 
wegian) 


17:33164 


Development of low-expansion ceramics for diesel engine appli- 


cations: Final report: 
Project, 17:33906 (R;US) 

Development of wear-resistant ceramic coatings for diesel en- 
gine components: Volume 1, Coating development and 
tribological testing: Final report: DOE/ORNL Ceramic Tech- 
nology Project, 17:33909 (R;US) 

Interference of wedge-shaped protrusions on the faces of a Grif- 
fith crack in biaxial stress: Final report, 17:34030 (R;US) 

Measurement of fracture toughness in thin films and small vol- 
umes using nanoidentation methods, 17:34006 (R;US) 

Microwave processing of ceramics: Guidelines used at the Oak 
Ridge National Laboratory, 17:34005 (R;US) 

Processing of sinterable transformation toughened ceramics for 
application in ceramic technology for advanced heat engines 
project: Final report, Phase 2, 17:33905 (R;US) 

Project 8980 - Savannah River Plant - 200 Area, Building 221 - 
Coatings, 17:33971 (R;US) 

Three-dimensional nuclear magnetic resonance imaging of 
green-state ceramics, 17:34000 (R;US) 

Tribology of improved transformation-toughened ceramics-heat 
engine test: Final report: DOE/ORNL Ceramic Technology 
Project, 17:33913 (R;US) 

CERCLA 
See US SUPERFUND 
CERIUM ALLOYS 


Pressure studies on the magnetic phase transition of the heavy 
fermion compound cerium (copper, _,nickelz)2 germaniums, 
17:33991 (R;US) 

Thermodynamics and transport in Ce3Bi4Pts and related com- 
pounds, 17:33992 (R;US) 


DOE/ORNL Ceramic Technology 
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CESIUM 
Maintenance implementation plan for B Plant, 17:33023 (R;US) 
CESIUM 126 

Nuclear structures of '2°Cs, '°4La, 17:35235 (RA;JP;In Japan- 

ese) 
CESIUM 134 

Evaluation of the level of Cs + 'S7Cs and total beta- 
radioactivity in the milk in Kozloduj NPP environment, 
17:34665 (IA;BG;in Bulgarian) 

The Chernobyl accident as a factor of changes in radiation sta- 
tus of Kozloduj region, 17:33500 (IA;BG;In Bulgarian) 

CESIUM 137 

Cs-137 concentrations in Steel Creek in 1984: Revision 1, 
17:33040 (R;US) 

Decontamination testing of radioactive-contaminated stainless 
steel coupons using a Ce(IV) solution, 17:32995 (R;US) 

Evaluation of ®°Sr- and '°”Ce-content in different chikdren food 
products for the period of May 1986 - April 1987, 17:34829 
(IA;BG;In Bulgarian) 

Evaluation of the ®°Sr- and '57Cs-levels in milk and milk prod- 
ucts from regions of South-West Bulgaria for May 1986 - April 
1987, 17:34830 (IA;BG;In Bulgarian) 

Evaluation of the level of Cs + '7Cs and total beta- 
radioactivity in the milk in Kozloduj NPP environment, 
17:34665 (IA;BG;In Bulgarian) 

Isolation of 137-Cs in tuna fish by ammonium phosphomolyb- 
date (AMP), 17:34058 (1A;ID;In Indonesian) 

Measurement of cesium emissions during the vitrification of sim- 
ulated high level radioactive waste, 17:33027 (R;US) 

Migration of radionuclides through the terrestrial environment: 
Dependence on chemical and physical forms, 17:34651 (IA; JP) 

Summary of radiological impacts of Par Pond drawdown, 
17:33055 (R;US) 

The Chernobyl accident as a factor of changes in radiation sta- 
tus of Kozloduj region, 17:33500 (IA;BG;In Bulgarian) 

CESIUM CHLORIDES 

Free energy of formation of CsgPuCle and CsPu2Ch, 17:34094 

(R;US) 
CESIUM IODIDES 
Thermochemical calculations for the urania-cesium iodide reac- 
tion, 17:34091 (R;JP) 

CFC 

See CHLOROFLUOROCARBONS 
CFFF 

See MHD GENERATOR CFFF 
CHALKS 

See LIMESTONE 
CHARGE INDEPENDENCE 

Charge independence and charge symmetry breaking interac- 
tions and the Coulomb energy anomaly in isobaric analog 
states, 17:35295 (R;FR) 

CHARGED PARTICLES 

See also DEUTERONS 

Charged particle nuclear data (CPND) activities in China, 
17:35254 (RA;CN) 

CHARGED-PARTICLE ACTIVATION 

See CHARGED PARTICLES 

CHARM PARTICLES 

Charm and beauty decays in the ALEPH experiment, 17:35166 
(R;FR) 

Status of the Tau-Charm Factory Project and aspects of the de- 
tector design, 17:34444 (R;US) 

CHARMONIUM 

Strong interactions studies with medium energy probes: 

Progress report, 1991-1992, 17:35140 (R;US) 
CHARS 

Coal combustion: Effect of process conditions on char reactivity: 
Quarterly technical report, March 1, 1992—June 1, 1992, 
17:32683 (R;US) 

Electric utility second-generation pressurized fluidized bed com- 
bustion plants, 17:32673 (R;US) 

CHELATING AGENTS 

Interactions of a metal deactivator with metal surfaces at ele- 

vated temperatures, 17:32768 (RA;US) 





Jet fuel thermal stability and metal deactivator additive, 

17:32769 (RA;US) 
CHEMICAL ANALYSIS 

See also NONDESTRUCTIVE ANALYSIS 

On-line chemical composition analyzer development: Status re- 
port, May 1, 1992—July 31, 1992, 17:34056 (R;US) 

CHEMICAL BONDS 

KDP 903: Proceedings of the KENS workshop on hydrogen- 

bonded matters, 17:35333 (R;JP;in Japanese) 
CHEMICAL EFFLUENTS 

Artifacts in ambient toxicity testing, 17:35059 (R;US) 

Monthly mean values of eddy diffusion coefficients in the lower 
stratosphere, 17:34603 (RA;US) 

CHEMICAL EXPLOSIVES 

See also SHAPED CHARGES 

A method for ranking the shock initiation sensitivity of explosive 
powders, 17:34505 (R;US) 

Negative ion explosive vapor detection leading to a discussion 
of ultimate practical sensitivity of IMS, 17:33237 (R;US) 

The sensitivity of energetic materials to friction, impact, and 
electrostatic stimuli, 17:34504 (R;US) 

CHEMICAL PLANTS 

On-line chemical composition analyzer development: Status re- 

port, May 1, 1992—July 31, 1992, 17:34056 (R;US) 
CHEMICAL REACTION KINETICS 

See also COMBUSTION KINETICS 

Variational transition state theory: Three-year progress report, 
17:34078 (R;US) 

CHEMICAL REACTIONS 
See also DENITRIFICATION 
DESULFURIZATION 
FISCHER-TROPSCH SYNTHESIS 
REDUCTION 
REFORMER PROCESSES 

Novel approaches to the production of higher alcohols from syn- 
thesis gas: Quarterly technical progress report No. 6, January 
1, 1992—March 31, 1992, 17:32617 (R;US) 

Nuemrical calculation of hypersonic non-equilibrium flow around 
OREX, 17:34125 (RA;JP;In Japanese) 

SOLGASMIXPV: Equilibria in chemical systems, 17:35460 
(CM;US) 

Systematic chemical equation balancing, 17:34049 (R;US) 

Theoretical studies of potential energy surfaces and computa- 
tional methods, 17:34100 (RA;US) 

CHEMICAL REACTORS 

Corrosion-resistant coatings for high-temperature high-sulfur- 
activity applications: Final report, 17:33685 (R;US) 

Development of a tube reactor process for high-pressure hydro- 
genation of brown and hard coal. Final report, 17:32630 
(|;DE;in German) 

Synthesis of octane enhancers during slurry-phase Fischer- 
Tropsch: Quarterly technical progress report No. 6, January 
1, 1992-March 31, 1992, 17:32618 (R;US) 

CHEMICAL WARFARE AGENTS 

D2PC sensitivity analysis, 17:34520 (R;US) 

The control of chemical weapons: A strategic analysis, 
17:33959 (R;US) 

CHEMICAL WASTES 

See also CHEMICAL EFFLUENTS 

An assessment of off-gas treatment technologies for application 
to thermal treatment of Department of Energy wastes, 
17:32917 (R;US) 

ISV technology development plan for buried waste, 17:32930 
(R;US) 

In situ vitrification of a mixed-waste contaminated soil site: The 
116-B-6A crib at Hanford: CERCLA treatability test report, 
17:32998 (R;US) 

Standard and modified electrode engineering-scale in situ vitrifi- 
cation tests, 17:33082 (R;US) 

Technology status report: In situ vitrification applied to buried 
wastes, 17:33081 (R;US) 

Underground tank vitrification: Field scale experiments and 
computational analysis, 17:33085 (R;US) 


CHLORINATED AROMATIC HYDROCARBON 


CHERNOBYLSK-4 REACTOR 

About the genetic risk of irradiation of the Bulgarian population 
after the Chernobyl accident, 17:34898 (IA;BG;In Bulgarian) 

An attempt for assessment of inhalatory intake of radionuclides 
in population of Sofia as a result of atmospheric transfer after 
Chernobyl, 17:34900 (IA;BG;In Bulgarian) 

CHERNOLITTM: Chernobyl Bibliographic Search System, 
17:35462 (CM;US) 

Dynamics of radioactive contamination of the air in Sofia after 
Chernobyl, 17:33497 (IA;BG;In Bulgarian) 

Evaluation of data on the transfer of radionuclides in the food 
chain post-Chernobyl action, 17:34647 (R;FR) 

Evaluation of the level of Cs + '°’Cs and total beta- 
radioactivity in the milk in Kozloduj NPP environment, 
17:34665 (IA;BG;In Bulgarian) 

Health impact of ionizing and nonionizing factors, acting solely 
and in combination, on the Bulgarian population - problems 
after the Chernobyl accident, 17:34903 (IA;BG;In Bulgarian) 

lodine 131 content in thyroid of Bulgarians after Chernobyl. Dose 
burden and radiation hazard, 17:34897 (|A;BG;In Bulgarian) 

Irradiation of Bulgarian population as a result of contamination 
after May 1986. Evaluations and forecasts, 17:34901 
(1A;BG;In Bulgarian) 

Radiation environment in Bulgaria after the Chernoby/ accident, 
17:34893 (1;BG;In Bulgarian) 

Radioactivity of atmospheric fallout in the region of Sofia for the 
period of active transfer after Chernobyl, 17:33498 (IA;BG;in 
Bulgarian) 

Some considerations about dose burden of the Bulgarian popu- 
lation after internal and external irradiation for the period May 
1986 - May 1987, 17:34899 (IA;BG;In Bulgarian) 

CHICKENS 

Coccidiosis radiovaccine test on broiler chicken in Surabaya, 

17:34842 (IA;ID;in Indonesian) 
CHILDREN 

An analysis of childhood leukaemia and natural radiation in 

Britain, 17:34930 (IA;AT) 
CHINA 

An overview of energy supply and demand in China, 17:33710 
(R;US) 

Carbon emissions and sequestration in forests: Case studies 
from seven developing countries: Volume 3, India and China, 
17:34734 (R;US) 

Investigation of natural radioactivity in food and estimation of in- 
ternal dose by ingestion in China, 17:34918 (IA;AT) 

CHINA CLAY 
See KAOLIN 
CHIRAL SYMMETRY 

Chiral symmetry and nucleon structure, 17:35126 (R;US) 

Staggered fermions and chiral symmetry breaking in transverse 
lattice regulated QED, 17:35137 (R;US) 

CHLOR-ALKAL! INDUSTRY 
See CHLORINE 
CHLORINATED ALIPHATIC HYDROCARBONS 
See also METHYL CHLORIDE 
PVC 
VINYL CHLORIDE 

Biological and chemical assessment of M-Area process dis- 
charge to TIM’s Branch, June 1985—-December 1986, 
17:34750 (R;US) 

High-Energy Corona for destruction of volatile organic contami- 
nants in process off-gases, 17:33000 (R;US) 

Non-halogenated alternative cleaning agents, 17:34583 (R;US) 

Re-evaluation of the effectiveness of the central A/M Area re- 
covery well network, 17:34747 (R;US) 

Roof system effects on in-situ thermal performance of HCFC 
polyisocyanurate insulation, 17:33786 (R;US) 

Technology status report: Off-gas treatment technologies for 
chlorinated volatile organic compound air emissions, 
17:34627 (R;US) 

CHLORINATED AROMATIC HYDROCARBONS 

See also POLYCHLORINATED BIPHENYLS 

Ambient temperature destruction of PCB [polychlorinated 
biphenyls] wastes, 17:34748 (PA;CA) 
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CHLORINATED AROMATIC HYDROCARBON 


Employment of laboratory ecosystems as standard model sys- 
tems to evaluate ecochemicals under reproducible conditions, 
17:34645 (1;DE;in German) 

Isomerspecific separation and determination of non-ortho and 
mono-ortho chlorinated biphenyls by high resoluation gas 
chromatography (HRGC) and low resolution negative chemical 
ionisation mass spectrometry (LRNCIMS), 17:34075 (IA;DK) 

Vapor solvent decontamination of PCB [polychlorinated 
biphenyls] transformer components, 17:33672 (PA;CA) 

CHLORINE 

Energy partitioning in elementary chemical processes, 17:34128 
(RA;US) 

Flash photolysis-shock tube studies of biomolecular reactions, 
17:34105 (RA;:US) 

Molecular beam studies of reaction dynamics, 17:34134 (RA;US) 

Review of the neutron data for Ci, Ar, 17:35252 (RA;CN) 

Theoretical studies of the dynamics of chemical reactions, 
17:34117 (RA;US) 

Time-resolved FTIR emission studies of laser photofragmenta- 
tion and radical reactions, 17:34135 (RA;US) 

Variational transition state theory, 17:34115 (RA;US) 

CHLORINE CHLORIDES 
See CHLORINE 
CHLOROFLUOROCARBONS 

Integration of environmentally compatible soldering technolo- 
gies for waste minimization, 17:33869 (R;US) 
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liquor, 17:33159 (RA;FR;In English, French) 

COGENERATION 

Bibliography of industrial cogeneration, January 1985—May 
1991, 17:33848 (R;US) 

Industrial power production as a supplement or an alternative to 
the utility, 17:33731 (R;FR) 

Potential contribution of self-production and cogeneration to 
peak electricity production in France in the next decade, 
17:33732 (R;FR;in French) 

COHERENT ANTI-STOKES RAMAN SPECTROSCOPY 

See RAMAN SPECTROSCOPY 

COHERENT SCATTERING 

COHBE: Coherent inelastic scattering law calc, 17:35472 

(CM;US) 
COINCIDENCE METHODS 

Use of an improved signal processing to identify a neutron 
source from the measures obtained with a shift register sys- 
tem, 17:33170 (RA;FR;In English, French) 

COKE 

Inhibition of retrogressive reactions in coal/petroleum co- 
processing: [Quarterly report], September 1—November 30, 
1988, 17:32610 (R;US) 

COLLECTIVE MODEL 

Realistic shell model and quadrupole collective motion in pf- 

shell nuclei, 17:35228 (RA;JP) 
COLLIDING BEAMS 

Beamstrahlung spectra in next generation linear colliders, 
17:34356 (R;FR) 

Experimental study of the Main Ring transition crossing, 
17:34358 (R;US) 

COLLIERIES 
See COAL MINES 
COLLIMATORS 

SPECT reconstruction algorithms for converging hole and astig- 

matic collimators, 17:34807 (RA;US) 
COLLISIONLESS PLASMA 
Collisionless transport in a stochastic magnetic field, 17:35400 
(R;US) 
COLOGNE SPIRITS 
See ETHANOL 
COLON 
See LARGE INTESTINE 
COLONIES 
See POPULATIONS 
COLORIMETRY 
See ABSORPTION SPECTROSCOPY 
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COLUMBIA RIVER 

Mainstem Clearwater River study: Assessment for salmonid 
spawning, incubation, and rearing: Final report, 17:33309 
(R;US) 

Native American fishery issues: Hanford involvement in evalua- 
tion of the Zone 6 fishery, 17:34780 (R;US) 

Radionuclide concentrations in white sturgeon from the 
Columbia River, 17:34781 (R;US) 

Recommendations to the Technical Steering Panel regarding 
approach for estimating individual radiation doses resulting 
from releases of radionuclides to the Columbia River: Volume 
2, VOI supporting information, 17:35024 (R;US) 

COLUMBIUM 
See NIOBIUM 


COLUMNS (MECHANICAL) 
See MECHANICAL STRUCTURES 


COMANCHE PEAK-1 REACTOR 
Comanche Peak check valve reliability program, 17:33635 
(RA;US) 
COMBINED GAS AND STEAM CYCLE POWER PLANTS 
See COMBINED-CYCLE POWER PLANTS 


COMBINED SOXNOX PROCESSES 

Combined SO./NO, reduction technology, 17:33403 (R;US) 
COMBINED STEAM-POWER GENERATION 

See COGENERATION 


COMBINED-CYCLE POWER PLANTS 

Development of integrated coal gasification combined cycle 
power generation technology for an entrained flow.: Progress 
of development of a 200 t/day entrained flow coal gasification 
combined cycle power generation pilot plant, 17:32637 (RA;JP) 

Development of integrated coal gasification combined cycle 
power generation technology for an entrained flow.: Support- 
ing research for the development of an entrained flow coal 
gasification power plant, 17:32638 (RA;JP) 

Electric utility second-generation pressurized fluidized bed com- 
bustion plants, 17:32673 (R;US) 

COMBUSTION 

See also FLUIDIZED-BED COMBUSTION 

Coal combustion: Effect of process conditions on char reactivity: 
Quarterly technical report, March 1, 1992—June 1, 1992, 
17:32683 (R;US) 

Combustion characteristics of the LO2/GCH, fuel-rich preburn- 
ers for staged combustion cycle rocket engines, 17:33921 
(R;JP;In Japanese) 

Utilization of coal-water fuels in fire-tube boilers: Technical 
progress report, January 1—March 31, 1992, 17:32681 (R;US) 

COMBUSTION CHAMBERS 

AIMBURN: A multi-sensor methodology for the analysis of com- 
bustion chambers and the intelligent control of large industrial 
glass furnaces, 17:33844 (IA;DE) 

Characteristics of heat transfer to nickel plated chamber walls of 
high pressure rocket combustors, 17:33901 (R;JP) 

Furnace-related measures for the reduction of NO, from the com- 
bustion of East German soft coal, 17:33400 (I;DE;in German) 

Modelling of the glass furnace combustion space, 17:33846 
(IA;DE) 

Numerical calculation of flow field in supersonic combustion 
chamber, 17:34291 (RA;JP;In Japanese) 

Numerical investigation of 3D transverse injection into the su- 
personic flow behind rearward facing step, 17:34290 
(RA;JP;In Japanese) 

COMBUSTION KINETICS 

Pyrolysis MS and mechanistic aspects of gas phase reactions, 

17:32684 (IA;DK) 
COMBUSTION PRODUCTS 

See also ASHES 

An assessment of off-gas treatment technologies for application 
to thermal treatment of Department of Energy wastes, 
17:32917 (R;US) 

COMBUSTORS 
See also CYCLONE COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 





Development and testing of a commercial-scale coal-fired com- 
bustion system, Phase 3: Quarterly technical progress report 
No. 5, October 1, 1991—December 31, 1991, 17:32680 (R;US) 

Development and testing of a commercial-scale coal-fired com- 
bustion system, Phase 3: Quarterly technical progress report 
No. 3, April 1, 1991—June 30, 1991, 17:32678 (R;US) 

Development and testing of a commercial-scale coal-fired com- 
bustion system, Phase 3: Quarterly technical progress report 
No. 2, January 1, 1991—March 31, 1991, 17:32677 (R;US) 

Development and testing of a commercial-scale coal-fired com- 
bustion system, Phase 3: Quarterly technical progress report 
No. 1, September 26, 1990—-December 31, 1990, 17:32676 
(R;US) 

Development and testing of a commercial-scale coal-fired com- 
bustion system, Phase 3: Quarterly technical progress report 
No. 5, October 1, 1991—December 31, 1991, 17:32680 (R;US) 

Development and testing of a commercial-scale coal-fired com- 
bustion system, Phase 3: Quarterly technical progress report 
No. 3, April 1, 1991—June 30, 1991, 17:32678 (R;US) 

Development and testing of a commercial-scale coal-fired com- 
bustion system, Phase 3: Quarterly technical progress report 
No. 4, July 1, 1991—September 30, 1991, 17:32679 (R;US) 

COMMERCE (NUCLEAR) 

See NUCLEAR TRADE 

COMMERCIAL BUILDINGS 

Case studies of thermal energy storage (TES) systems: Evalua- 
tion and verification of system performance: Final report, 
17:33794 (R;US) 

Dehumidifying water heater: 
17:33789 (R;US) 

User-needs study for the 1992 Commercial Buildings Energy 
Consumption Survey (Energy Consumption Series.), 
17:33746 (R;US) 

COMMERCIAL SECTOR 

Survey based on a questionnaire and interviews on energy con- 
sumption in the commercial sector, 17:33889 (R;JP;In 
Japanese) 

The information age as a work in progress: Implications for 
technical communicators, 17:35445 (R;US) 

COMMINUTION 

See also GRINDING 

Energy transfer mechanism in ball milling powder processing, 
17:34199 (R;IT) 

COMMUNICATIONS 
See also DATA TRANSMISSION 
GCI: Generic Communications Index, 17:35496 (CM;US) 
COMMUNITIES (ECOLOGICAL) 
See ECOSYSTEMS 
COMPLEXING AGENTS 
See CHELATING AGENTS 
COMPLIANCE 
Environmental Quality Information Analysis Center (EQIAC) op- 
erating procedures handbook, 17:35532 (R;US) 
COMPONENT COOLING SYSTEMS 
See AUXILIARY WATER SYSTEMS 
COMPOSITE MATERIALS 

High heat flux experiment on B,C-overlaid C/C composites for 
plasma facing materials of JT-60U, 17:35425 (R;JP;in Japan- 
ese) 

High temperature stability, interface bonding, and mechanical 
behavior in 6-NiAl and Ni,Al matrix composites with reinforce- 
ments modified by ion beam enhanced deposition: Progress 
report, June 1, 1991—May 31, 1992, 17:34037 (R;US) 

Sputter deposition and characterization of MoSiz/SiC composite 
coatings, 17:34044 (R;US) 

COMPOSITE MODELS 
Numerical computations using multi-domain technique, 
17:34262 (RA;JP;In Japanese) 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSORS 

See also GAS COMPRESSORS 

Variable speed rotary compressor and adjustable speed drive 
efficiencies measured in the laboratory, 17:33787 (R;US) 


Technical progress report, 


COMPUTERIZED SIMULATION 
Document Types 


COMPTON EFFECT 
CSKINT: Compton scattering kernel & integrals, 17:35473 
(CM;US) a 
COMPTON SCATTERING 
See COMPTON EFFECT 
COMPUTED TOMOGRAPHY 
See COMPUTERIZED TOMOGRAPHY 
COMPUTER CALCULATIONS 
Comparative study of various difference schemes for same lam- 
inar channel flows, 17:34282 (RA;JP;In Japanese) 
Massively parallel supercomputing as the centerpiece of a diver- 
sified, multidisciplinary research program, 17:35502 (RA;JP) 
COMPUTER CODES 
See also ACODES 
B CODES 
C CODES 
D CODES 
E CODES 
F CODES 
G CODES 
H CODES 
K CODES 
M CODES 
N CODES 
NUMBER CODES 
O CODES 
P CODES 
Q CODES 
R CODES 
S CODES 
T CODES 
V CODES 
Automated test system for remote badge readers, 17:33236 
(R;US) 
Numerical simulation of the flow through non-uniform airfoil cas- 
cade, 17:34285 (RA;JP;in Japanese) 
COMPUTER GRAPHICS 
A distributed visualization environment for engineering sci- 
ences, 17:35513 (R;US) 
Computation and graphics in mathematical research: Progress 
report, June 1, 1991—May 31, 1992, 17:35458 (R;US) 
COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 
COMPUTER NETWORKS 
A distributed visualization environment for engineering sci- 
ences, 17:35513 (R;US) 
Reviews of computing technology: Securing network applica- 
tions, Kerberos and RSA, 17:35518 (R;US) 
Software security for a network storage service, 17:35514 (R;US) 
COMPUTER PROGRAMMING 
See PROGRAMMING 
COMPUTER PROGRAMS 
See COMPUTER CODES 
COMPUTER-GRAPHICS DEVICES 
See also PLOTTERS 
A valiant little terminal: A VLT user's manual: Revision 4, 
17:34427 (R;US) 
COMPUTERIZED SIMULATION 
Boundary Conditions 
Mass and energy transport boundary conditions for a spherical 
MOL simulation, 17:34301 (R;US) 
Codes 
Simulation of fracture formation, 17:35077 (IA;JP;in Japanese) 
Correlation Functions 
The spatial correlation function approach to response surface 
emission, 17:35457 (R;US) 
Data Covariances 
LISA package user guide. Part Il: LISA (Long Term Isolation 
Safety Assessment) program description and user guide, 
17:35500 (R;FR) 
Document Types 
Simulation of fracture formation, 17:35077 (IA;JP;in Japanese) 
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COMPUTERIZED SIMULATION 
Fortran 


Fortran 

LISA package user guide. Part |: PREP (Statistical PRE Proces- 
sor) preparation of input sample for Monte Carlo simulations. 
Program description and user guide, 17:35499 (R;FR) 

LISA package user guide. Part Ill: SPOP (Statistical POst Pro- 
cessor). Uncertainty and sensitivity analysis for model output. 
Program description and user guide, 17:35501 (R;FR) 

G Codes 

User’s manual for the G.T.M.-1 computer code, 17:34648 (R;FR) 
L Codes 

User’s manual for the G.T.M.-1 computer code, 17:34648 (R;FR) 
Mathematical Models 

Simulation of fracture formation, 17:35077 (IA;JP;in Japanese) 
Monte Carlo Method 

LISA package user guide. Part |: PREP (Statistical PRE Proces- 
sor) preparation of input sample for Monte Carlo simulations. 
Program description and user guide, 17:35499 (R;FR) 

LISA package user guide. Part Il: LISA (Long Term Isolation 
Safety Assessment) program description and user guide, 
17:35500 (R;FR) 

Navier-Stokes Equations 
Numerical simulations of inner flow of scramjet, 17:34292 
(RA;JP;in Japanese) 
P Codes 
User's manual for the G.T.M.-1 computer code, 17:34648 (R;FR) 
Parallel Processing 

A parallel implementation of particle tracking with space charge 

effects on an Intel iPSC/860, 17:34379 (R;US) 
S Codes 

LISA package user guide. Part Ill: SPOP (Statistical POst Pro- 
cessor). Uncertainty and sensitivity analysis for model output. 
Program description and user guide, 17:35501 (R;FR) 

Sensitivity Analysis 

LISA package user guide. Part |: PREP (Statistical PRE Proces- 
sor) preparation of input sample for Monte Carlo simulations. 
Program description and user guide, 17:35499 (R;FR) 

LISA package user guide. Part Il: LISA (Long Term Isolation 
Safety Assessment) program description and user guide, 
17:35500 (R;FR) 

Southern Oscillation 

Analyses of tropical anomalies simulated by an AGCM, 

17:34542 (1;DE) 
Two-Dimensional! Calculations 

Numerical simulations of inner flow of scramjet, 17:34292 

(RA;JP;In Japanese) 
Verification 

Comparison of TRANSURANUS code calculations with results 
from the international fuels programme TRIBULATION, 
17:33481 (IA;CH) 

Water 

Analyses of tropical anomalies simulated by an AGCM, 

17:34542 (1;DE) 
Wind 
Analyses of tropical anomalies simulated by an AGCM, 
17:34542 (1;DE) 
COMPUTERIZED TOMOGRAPHY 
See also EMISSION COMPUTED TOMOGRAPHY 
Iterative image reconstruction in ECT, 17:34812 (RA;US) 
COMPUTERS 

See also DEC COMPUTERS 

Lawrence Livermore National Laboratory safeguards and secu- 
rity quarterly progress report to the US Department of Energy, 
quarter ending June 30, 1992, 17:33238 (R;US) 

Numerical wind tunnel hardware, 17:34270 (RA;JP;In Japanese) 

Numerical wind tunnel.: Requirements and the outline, 
17:34269 (RA;JP;in Japanese) 

Operating system for numerical wind tunnel, 
(RA;JP;in Japanese) 

CONCENTRATIONS (RADIONUCLIDES) 

See RADIOACTIVITY 

CONCENTRATOR SOLAR CELLS 

A high intensity solar cell invention: The edge-illuminated vertical 

multi-junction (VNJ) solar cell: Final report, 17:33317 (R;US) 


17:34271 
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CONCRETES 
A mathematical model of the behaviour of concrete backfill in an 
underground radioactive-waste repository, 17:32942 (R;FR) 
Core-concrete interactions using molten UO2 with zirconium on a 
basaltic basemat: The SURC-2 experiment, 17:33652 (R;US) 
Near-field concepts for disposal of radioactive waste in a clay 
formation, 17:32935 (R;FR) 
CONFERENCES 
See MEETINGS 
CONFIGURATION 
See also CIRCULAR CONFIGURATION 
Analytical and numerical study on steady mach reflection, 
17:34284 (RA;JP;In Japanese) 
Numerical computations using multi-domain 
17:34262 (RA;JP;In Japanese) 
CONFORMAL INVARIANCE 
Zero curvature conditions and conformal covariance, 17:35134 
(R;FR) 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONSTRUCTION 
Ross Complex comprehensive site and building development 
guide, 17:33694 (R;US) 
CONTACT RADIOTHERAPY 
See RADIOTHERAPY 
CONTAINERS 
See also CASKS 
PRESSURE VESSELS 
REACTOR VESSELS 
TANKS 
Certification 
Technical problems encountered during certification of a Type B 
(plutonium) package, 17:34230 (R;US) 
Corrosion 
Containment and storage of uranium hexafluoride at US Depart- 
ment of Energy uranium enrichment plants, 17:34206 (R;US) 
Fiscal year 1992 photographic inspection of corrosion of waste 
drums contained in the Z-9 storage module, 17:33013 (R;US) 
Decontamination 
Decontamination testing of radioactive-contaminated stainless 
steel coupons using a Ce(IV) solution, 17:32995 (R;US) 
Fasteners 
Progress since 1990 with the JRC ultrasonic sealing-bolts tech- 
nology, 17:33188 (RA;FR;In English, French) 
Inspection 
Application of autonomous robotics to surveillance of waste 
storage containers for radioactive surface contamination, 
17:34189 (R;US) 
Fiscal year 1992 photographic inspection of corrosion of waste 
drums contained in the Z-9 storage module, 17:33013 (R;US) 
Monitoring 
Containment and storage of uranium hexafluoride at US Depart- 
ment of Energy uranium enrichment plants, 17:34206 (R;US) 
Nondestructive Analysis 
Matrix effects correction on °52Cf shufflers by application of the 
alternating conditional expectation to neutron flux monitor 
data, 17:33230 (R;US) 
Reliability 
Natural analogue studies of engineered barrier materials at PNC 
Tokai, Japan: Their framework and recent activities, 17:32947 
(IA;JP) 
Safeguards 
Application of PASE for the analysis of possible diversion paths 
in a final disposal of spent nuclear fuels, 17:33200 (RA;FR;In 
German) 
Safeguards concepts for spent fuel conditioning facilities, 
17:33202 (RA;FR;In English, French) 
Safety Analysis 
Criticality safety evaluations in support of fissile material trans- 
portation activities, 17:32892 (R;US) 
Sealing Materials 
Progress since 1990 with the JRC ultrasonic sealing-bolts tech- 
nology, 17:33188 (RA;FR;In English, French) 


technique, 





Seals 

ASTUS system for verifying the transport seal TITUS 1, 

17:33196 (RA;FR;In French) 
Shielding 

Criticality safety and shielding analysis methods for transport 

packages, 17:34191 (R;US) 
Shielding Materials 

Incentives for the use of depleted uranium alloys as transport 

cask containment structure, 17:34221 (R;US) 
Specifications 

DWPF waste form compliance plan (Draft Revision), 17:33031 

(R;US) 
Testing 

Development and evaluation of measurement devices used to 
support testing of radioactive material transportation pack- 
ages, 17:34218 (R;US) 

Over-the-road testing of radioactive materials packagings, 
17:32890 (R;US) 

CONTAINMENT SPRAY SYSTEMS 

Experimental studies on removal of airborne fission 
methyl iodide by sprays in containment, 17:34528 (R;CN;In 
Chinese) 

CONTAMINATION 
Transportation cask contamination weeping: A program leading 
to prevention, 17:32889 (R;US) 
CONTENT ANALYSIS 
See CHEMICAL ANALYSIS 
CONTINENTAL SHELF 

Challenges in the 1990s for the Norwegian shelf activity, 
17:33729 (I;NO;In Norwegian) 

Increased working life of installations, 17:32707 (1;NO;In Norwe- 
gian) 

CONTRACTORS 

Martin Marietta Energy Systems, Inc. new operating contract 
and the Department of Energy's compliance documents, 
17:35446 (R;US) 

CONTROL (INSPECTION) 

See INSPECTION 
CONTROL (RADIOACTIVITY) 

See RADIATION MONITORING 
CONTROL ELEMENTS 

See also SCRAM RODS 

Natural convection burnout heat flux limit for control rods, 
17:33487 (R;US) 

Use of thorium in control rod positions, 17:33491 (R;US) 

Wearing of controls and drives, 17:33488 (R;US) 

CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL ROOMS 

The development and evaluation of human factors guidelines 
for the review of advanced human-system interfaces, 
17:33483 (R;US) 

CONTROL SYSTEMS 
See also ON-LINE CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 

Automated waste canister docking and emplacement using a 
sensor-based intelligent controller: Yucca Mountain Site 
Characterization Project, 17:34214 (R;US) 

Human factors design guidelines for Army Tactical Command 
and Control System (ATCCS) soldier-machine interface, Ver- 
sion 2.0, 17:34500 (R;US) 

CONVECTION 

Analytical and experimental study of instabilities in buoyancy- 
driven convection in porous media: Progress report, August 
1991—April 1992, 17:34233 (R;US) 

Numerical simulaiton of thermal convection in a rectangular duct 
flow heated from its bottom, 17:34250 (RA;JP;In Japanese) 

CONVERTERS (ANALOG-DIGITAL) 
See ANALOG-TO-DIGITAL CONVERTERS 
COOLANTS 

Analysis of proposed postclosure alternatives for the Bear 
Creek Burial Grounds at the Oak Ridge Y-12 Plant, Oak 
Ridge, Tennessee, 17:33034 (R;US) 


COSMIC DUST 


COOLERS 
See HEAT EXCHANGERS 
COOLING PONDS 
Summary of radiological impacts of Par Pond drawdown, 
17:33055 (R;US) 
COOLING SYSTEMS 
See also THERMONUCLEAR REACTOR COOLING SYS- 
TEMS 
or — cooling system using heat exchanger, 17:33808 
;CA) 
Natural gas cooling: Part of the solution, 17:32822 (RA;US) 
COORDINATES 
Similarity in laminar pipe flows with secondary flows, 17:34277 
(RA;JP;in Japanese) 
COPPER 
Analysis of low energy electron emission arising during slow 
multicharged ion-surface interactions, 17:35344 (R;US) 
Monitoring interfacial dynamics by pulsed laser techniques: 
Third yearly progress report, 17:34126 (R;US) 
Non-halogenated alternative cleaning agents, 17:34583 (R;US) 
Pilot network for metals in wet deposition, 17:34531 (R;US) 
The evaluation of neutron total cross section for natural copper, 
17:35273 (R;CN;In Chinese) 
Theoretical studies of molecular interactions, 17:34104 (RA;US) 
Thermal analysis of magnetron sputtering designs, 17:33999 
(R;US) 
COPPER ALLOYS 
Pressure studies on the magnetic phase transition of the heavy 
fermion compound cerium (copper, _,nickelo)2 germanium, 
17:33991 (R;US) 
COPPER COMPOUNDS 
See also COPPER OXIDES 
COPPER SELENIDES 
CUPRATES 
A novel process for methanol synthesis: Progress report, March 
1, 1992—May 31, 1992, 17:32614 (R;US) 
COPPER OXIDES 
Atomic resolution imaging and analysis with the STEM, 
17:34493 (R;US) 
Chemistry and stoichiometry related to high T. oxides, 17:34021 
(RA;FR) 
Doping charge carriers in high T. cuprates, 17:35350 (RA;FR) 
Electronic applications of low and high T. superconductors, 
17:34022 (RA;FR) 
Growth and properties of ultrathin YBa2Cu30O7_, layers, 
17:34009 (R;US) 
Methanol synthesis from synthesis gas in the presence of Cu, Al 
and Zn - mixed - oxide catalysts, 17:33304 (R;FR;In French) 
Structure and conductivity of high T. cuprates, 17:34024 (RA;FR) 
The challenge of high temperature superconductivity, 17:34017 
(RA;FR) 
COPPER SELENIDE SOLAR CELLS 
Development of a computer model for polycrystalline thin-film 
CulnSe2 and CdTe solar cells: Final subcontract report, 1 
January 1991-31 December 1991, 17:33323 (R;US) 
Novel thin-film CulnSe2 fabrication: Annual subcontract report, 
1 May 1991-30 April 1992, 17:33326 (R;US) 
COPPER SELENIDES 
Novel thin-film CulnSe. fabrication: Annual subcontract report, 
1 May 1991-30 April 1992, 17:33326 (R;US) 
CORES (NUCLEAR) 
See NUCLEAR CORES 
CORES (REACTOR) 
See REACTOR CORES 
CORN (MAIZE) 
See MAIZE 
CORN STOVER 
See MAIZE 
CORROSION FATIGUE 
Evaluation of the corrosion fatigue of steel 03Cr17Ni12Mo3, 
17:33988 (IA;CS;in Czech) 
COSMIC DUST 
Infrared laboratory spectra and composition changes of syn- 
thetic amorphous silicate grains, 17:34043 (R;US) 
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COSMIC NEUTRINOS 


COSMIC NEUTRINOS 

Stellar neutrinos, 17:35176 (R;US) 
COSMIC PARTICLES 

See COSMIC RADIATION 
COSMIC RADIATION 

See also COSMIC NEUTRINOS 

Characteristics of radiation dose rate distribution in living envi- 
ronment, 17:34892 (IA;JP) 

Experimental assessment of cosmic ray ionizing component at 
ground level by means of HPGe and Nai(TI) spectrometry, 
17:35016 (R;JP) 

COSMIC RAY DETECTION 

Research on nucleon decay neutrino oscillations and super high 
energy particles: Final technical report, February 1, 1984— 
January 31, 1988, 17:34446 (R;US) 

Study of TeV range cosmic ray detection with Cherenkov imag- 
ing techniques, 17:34481 (R;FR) 

COST ESTIMATION 

Automated Estimated System (AES) Standard Value and Guide- 
lines programs user's manual, 17:35449 (R;US) 

Automated Estimating System (AES), Version 5.1, User's man- 
ual: Revision 4, 17:35448 (R;US) 

COTTON PLANTS 
Carbon dioxide enrichment: Data on the response of cotton to 
varying COz, irrigation, and nitrogen, 17:34582 (R;US) 
COULOMB ATTRACTION 
See COULOMB FIELD 
COULOMB BARRIER 
See COULOMB FIELD 
COULOMB ENERGY 

Coulomb displacement energies in relativistic and non- 

relativistic self-consistent models, 17:35202 (R;FR) 
COULOMB FIELD 
Parametric enhancement of the transmission coefficient across 
a potential barrier, 17:35377 (R;JP;in Japanese) 

COULOMB POTENTIAL 

See COULOMB FIELD 
COULOMB REPULSION 

See COULOMB FIELD 
COUNTERS (RADIATION) 

See RADIATION DETECTORS 
COUPLINGS (MACHINE PARTS) 

See MACHINE PARTS 
COVER GAS 

Bases for limits on blanket gas composition, 105 reactors (part 
2), 17:33577 (R;US) 

Basis for limits on blanket gas composition, 105 reactors, 
17:33506 (R;US) 

cows 

Relationship between giutation peroxidase (GSH-PX) activity and 
the uptake of 75-Se by erytrocytes for practical assesment of 
selenium status in dairy cows, 17:34849 (IA;ID;In Indonesian) 

CRACKS 

Electromagnetic inspection: 
(R;FR;In French) 

Ultrasonic detection of cracks perpendicular to the surface, 
17:34305 (IA;CS;In Czech) 

CREEKS 
See STREAMS 
CREEP 

A mathematical model of the behaviour of concrete backfill in an 
underground radioactive-waste repository, 17:32942 (R;FR) 

Mechanical characterization using indentation experiments, 
17:34303 (R;US) 

CRITICAL ASSEMBLIES 
See ZERO POWER REACTORS 
CRITICAL FIELD 
Magnetic measurements in superconductors: scope and limita- 
tions, 17:34023 (RA;FR) 
CRITICALITY ACCIDENTS 
See RADIATION ACCIDENTS 
CROSS SECTIONS 

Comparative study of various difference schemes for same lam- 

inar channel flows, 17:34282 (RA;JP;in Japanese) 


CRABE process, 17:34302 
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JENDL-3 benchmark test for high conversion light water reactor, 
17:33424 (RA;JP) 
Turbulent secondary flow as a coherent structure of turbulent 
shear flows, 17:34252 (RA;JP;In Japanese) 
CROSSED BEAMS 
See COLLIDING BEAMS 
CRUDE CARRIERS 
See TANKER SHIPS 
CRUDE OIL 
See PETROLEUM 
CRYSTALS 
Dynamics and pattern selection at the crystal-melt interface: 
Progress report, March 1, 1992—February 29, 1993, 17:35336 
(R;US) 
CUBA 
Fluorimetrich determination of uranium in mineral samples and 
phosphoric solutions, 17:34050 (1;CU;In Spanish) 
CUMULATIVE EFFECT 
See PARTICLE PRODUCTION 
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The chemistry of high-temperature superconductors, 17:34015 
(RA;FR) 
Copper Oxides 
Low temperature magnetization relaxation in YBCO epitaxial 
thin films and single crystals: dissipation even at zero Kelvin, 
17:35349 (RA;FR) 
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Strontium Com 
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Low temperature magnetization relaxation in YBCO epitaxial 
thin films and single crystals: dissipation even at zero Kelvin, 
17:35349 (RA;FR) 

CURIUM 
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fication, 17:35127 (R;FR) 
CUTTING TOOLS 
Cutting tool study: 21-6-9 stainless steel, 17:34213 (R;US) 
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Catalyst development and kinetic studies for selective hydro- 
genation, 17:34084 (I;DE;In German) 

Laser sources and techniques for spectroscopy and dynamics, 
17:34174 (RA;US) 

CYCLONE COMBUSTORS 
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technical progress report, July-September 1991, 17:33406 
(R;US) 

Low NO,/SO, Burner retrofit for utility cyclone boilers: Quarterly 
technical progress report, January-March 1991, 17:33407 
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methods, and summary results, 17:33793 (R;US) 
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DATA ACQUISITION 
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Technical note, 17:35525 (R;US) 

Unattented mode monitoring of high resolution gamma-ray 
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Dehumidifying water heater: 
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A computerized expert system for diagnosis and control of 
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See DIESEL FUELS 
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Automatic differentiation bibliography, 17:35452 (R;US) 
DIFFRACTION (NEUTRON) 

See NEUTRON DIFFRACTION 
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A non-iterative scheme for the solar radiation calculation in 
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DISPOSAL WELLS 

Current geochemical models to predict the fate of hazardous 
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DISSOLVED OXYGEN 
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DISTRICT HEATING 
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Experience gained, and practice, 17:33890 (1;DK;lIn Swedish) 

DISTURBANCES 
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ing x-rays: Progress report, year 1, 17:34886 (R;US) 





DNA SEQUENCING 
Computer-based construction of gene models using the GRAIL 
Gene Assembly Program, 17:34799 (R;US) 
Gene recognition and assembly in the GRAIL system: Progress 
and challenges, 17:34797 (R;US) 
DOCUMENT TYPES 
See also PROCEEDINGS 
PROGRESS REPORT 
Report style guide for subcontractors of the Efficiency and Re- 
newables Research Section, Energy Division, Oak Ridge 
National Laboratory, 17:35442 (R;US) 
DOMESTIC WASTES 
See MUNICIPAL WASTES 
DOSE DISTRIBUTIONS 
See RADIATION DOSE DISTRIBUTIONS 
DOSE REDUCTION FACTOR 
See EFFICIENCY 
DOSE RELATIVE FACTOR 
See EFFICIENCY 
DOSEMETERS 
See also PHOTOGRAPHIC FILM DOSEMETERS 
A gamma/neutron-discriminating, Cooled, Optically Stimulated 
Luminescence (COSL) dosemeter, 17:34485 (R;US) 
The influence of dosimeter component system on calibration 
factor, 17:34478 (IA;ID;In Indonesian) 
DOSIMETERS 
See DOSEMETERS 
DOSIMETRY 
See also GAMMA DOSIMETRY 
NEUTRON DOSIMETRY 
PERSONNEL DOSIMETRY 
THERMOLUMINESCENT DOSIMETRY 
Evaluation of factors affecting SPECT derived data for applica- 
tion in dosimetry, 17:34882 (RA;US) 
DOUBLE BETA DECAY 
Shape coexistence, Lanczos techniques, and large-basis shell- 
model calculations, 17:35198 (R;US) 
DOUBLET 3 DEVICES 
See DOUBLET-3 DEVICE 
DOUBLET-3 DEVICE 
A fast scanning probe for Dill-D, 17:35401 (R;US) 
Physics of the L-mode to H-mode transition in tokamaks, 
17:35376 (R;US) 
DRAG EFFECT 
See ELECTROPHORESIS 
DRAWDOWN 
Impacts of the Snake River drawdown experiment on fisheries 
resources in Little Goose and Lower Granite Reservoirs, 
1992, 17:33312 (R;US) 
DRF 
See EFFICIENCY 
DRILL SHIPS 
See OFFSHORE PLATFORMS 
SHIPS 
DRILLING FLUIDS 
The formation of hydrates in water based drilling fluids used in 
the North Sea, 17:32709 (R;NO) 
DRILLING MUD 
See DRILLING FLUIDS 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRINKING WATER 
Ground-water contribution to dose from past Hanford Opera- 
tions: Hanford Environmental Dose Reconstruction Project, 
17:35023 (R;US) 
Measurement of Ra-226 in water and Rn-222 in water and air 
by liquid scintillation counting, 17:34759 (IA;AT) 
Natural radiation levels in the mineral and drinking waters in 
Iran, 17:34698 (IA;AT) 
Radon in drinking water: liquid scintillation detection methods 
and doses to the lungs, 17:34769 (IA;AT) 
DROPLETS 
Effects of sound on the artificially generated longitudinal vortex 
pair in boundary layer, 17:34244 (RA;JP;in Japanese) 


EARTH ATMOSPHERE 
Electrons 


DRUGS 
See also RADIOPHARMACEUTICALS 
Implementation of the Department of Energy's Personnel Secu- 
rity Assurance Program, 17:33089 (R;US) 
DRY DEPOSITION 
See DEPOSITION 
DRY STORAGE 
Safeguarding large plutonium stores, 17:33117 (RA;FR;In Eng- 
lish, French) 
DRYERS 
Dryer heat energy saver, 17:33811 (PA;CA;In French) 
DRYOUT 
Thinning and rupture of a thin liquid film on a heated surface: 
Annual technical progress report, November 1, 1991—October 
31, 1992, 17:34232 (R;US) 
DTO 
See DEUTERIUM COMPOUNDS 
DUCTS 
Evaluation of acoustic impedance models for a perforated plate, 
17:33930 (R;JP;in Japanese) 
DUSTS 
See also COSMIC DUST 
Basic radiological studies contamination control experiments, 
17:33073 (R;US) 
Fugitive dust control experiments using directed airflow in 
dumping operations, 17:33075 (R;US) 
Sensitivities of five alpha continuous air monitors for detection of 
airborne °Pu, 17:33074 (R;US) 
[Passamaquoddy Ti Recovery Scrubber™, March 
1992], 17:33405 (R;US) 
DYMAC SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMICS 
Theoretical studies of nonlinear sheath dynamics, 17:35346 
(RA;JP) 
DYNAMICS (BEAM) 
See BEAM DYNAMICS 


E CODES 
Harmonics suppression of vacuum chamber eddy current induced 
fields with application to the Superconducting Super Collider 
(SSC) Low Energy Booster (LEB) Magnets, 17:34421 (R;US) 
R-matrix analysis code (RAC), 17:35279 (RA;CN) 
EARTH ATMOSPHERE 
See also EARTH MAGNETOSPHERE 
IONOSPHERE 
STRATOSPHERE 
TROPOSPHERE 
Bismuth 212 
Thoron gas concentration and aerosol size characteristics of 
thoron decay products, 17:34553 (IA;AT) 
Climate Models 
A parameterization of solar absorption by nitrogen dioxide, 
17:34604 (RA;US) 
A preliminary study of the potential chemical and climatic effects 
of atmospheric nuclear explosions, 17:34599 (RA;US) 
An additional model test of positive feedback from high desert 
albedo, 17:34601 (RA;US) 
Possible climatic impact of tropical deforestation, 17:34600 
(RA;US) 
Computerized Simulation 
A comparison of the WIND System atmospheric models and 
RASCAL, 17:34626 (R;US) 
Electrons 
Adaptive forecasting of high-energy electron fluxes in the region 
of geostationary orbits, 17:35113 (IA;SU;in Russian) 
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EARTH ATMOSPHERE 
Geochemical Surveys 


Geochemical Surveys 

A correlated k-distribution model of the atmospheric heating rates 

for overlapping spectra of CH, and N2O, 17:34616 (R;US) 
Heat Flux 

A correlated k-distribution model of the atmospheric heating rates 
for overlapping spectra of CH, and N2O, 17:34616 (R;US) 

lons 

Empirical mode! of the ion distribution in the near-Earth space, 
17:35110 (IA;SU;in Russian) 

Lead 212 

Thoron gas concentration and aerosol size characteristics of 

thoron decay products, 17:34553 (IA;AT) 
Mathematical Models 

Results from recent solar radiation calculations, 17:34595 

(RA;US) 
Muons 

Albedo muons in upper layers of the atmosphere, 17:35111 

(IA;SU;In Russian) 
Pacific Ocean 

Radon and its daughters in the atmosphere over the equatorial 

Pacific Ocean, 17:34555 (IA;AT) 
Radiation Doses 

Radiative situation models of the Interbol experiment, 17:35109 

(IA;SU;In Russian) 
Radon 220 

Numerical modelling of radon and thoron diffusion in atmos- 
phere, 17:34558 (IA;AT) 

Thoron gas concentration and aerosol size characteristics of 
thoron decay products, 17:34553 (IA;AT) 

Radon 222 
A cross-Canada outdoor radon survey, 17:34560 (IA;AT) 
Analysis of temporal variation and horizontal distribution of 
Rn in the atmosphere, 17:34557 (IA;AT) 

Comprehensive consideration on simultaneous measurements 
of hourly concentrations of Rn-222, its progeny and others, in- 
doors as well as outdoors, 17:34945 (IA;AT) 

New models for radon progeny near the earth's surface, 
17:34718 (IA;AT) 

Numerical modelling of radon and thoron diffusion in atmos- 
phere, 17:34558 (IA;AT) 

Radon measurement in environment of radioactive and non- 
radioactive areas, 17:34709 (IA;AT) 

Variation of 222Rn concentration in outdoor air due to variation of 
atmospheric boundary layer, 17:34556 (IA;AT) 

Satellites 

Radiative situation models of the Interbol experiment, 17:35109 

(IA;SU;In Russian) 
EARTH CRUST 
Dispersion and concentration of elements in the Earth's crust an 
overview, 17:32945 (IA; JP) 
EARTH MAGNETOSPHERE 
See also MAGNETOTAIL 
PLASMA SHEET 
PLASMAPAUSE 

Calculation of the dielectric constant tensor for a nonelectroneu- 
tral model of the magnetic reconnection, 17:35096 (IA;SU;In 
Russian) 

Effect of the Alfven Mach number on the magnetosphere pro- 
duction, 17:35098 (IA;SU;In Russian) 

Energetic electron fluxes (0.1-15 MeV) at different stages of the 
magnetic storm on February, 1986, 17:35106 (IA;SU;In Rus- 
sian) 

Longitudinal current production in the Earth magnetosphere, 
17:35097 (IA;SU;In Russian) 

Mode! of energy release in the magnetosphere and auroral 
ionosphere, 17:35100 (IA;SU;Iin Russian) 

EARTH PLANET 

Comparison of methods used to compute planetary albedo, 
17:34609 (RA;US) 

Effect of increased stratospheric aerosol on planetary albedo, 
17:34608 (RA;US) 

Effect of reduced ozone concentration on planetary albedo, 
17:34607 (RA;US) 
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Global change and the dark of the moon: Final report, 17:34564 
(R;US) 
Radiation in the natural and perturbed troposphere, 17:34598 
(RA;US) 
Radiative effects of engine effluents, 17:34597 (RA;US) 
EARTHMOVING EQUIPMENT 

Pneumatic soil removal tool, 17:34212 (PA;US) 
EAST PAKISTAN 

See BANGLADESH 
EASTERN EUROPE 

See EUROPE 
EBIS 

See ELECTRON BEAM ION SOURCES 
ECOLOGICAL COMMUNITIES 

See ECOSYSTEMS 
ECONOMIC ANALYSIS 

Energy 2000: towards new tensions on supply, 17:32718 
(R;FR;In French) 

ECOSYSTEMS 

See also AQUATIC ECOSYSTEMS 

Sustainability and profitability in ecological systems with har- 
vesting, 17:34523 (R;US) 

ECR HEATING 

EC-5 fifth international workshop on electron cyclotron emission 

and electron cyclotron heating, 17:35375 (R;US) 
EDDY CURRENTS 

Harmonics suppression of vacuum chamber eddy current induced 
fields with application to the Superconducting Super Collider 
(SSC) Low Energy Booster (LEB) Magnets, 17:34421 (R;US) 

EDUCATIONAL TOOLS 

Evaluation of P-101 course “Orientation to Occupational Safety 
Compliance in DOE” taught in Livermore, California March 
31—April 10, 1992, 17:35068 (R;US) 

Evaluation of P-101 course “Orientation to occupational safety 
compliance in DOE” taught in Albuquerque, New Mexico, 
April 28—May 8, 1992, 17:35069 (R;US) 

Evaluation of S-101 course “Orientation to Occupational Safety 
Compliance in DOE” taught in Albuquerque, New Mexico Jan- 
uary 21, 1992—January 24, 1992, 17:35070 (R;US) 

Evaluation of S-101 course “Supervisors Orientation to Occupa- 
tional Safety Compliance in DOE” taught in Amarillo, Texas 
May 19-22, 1992, 17:35066 (R;US) 

Evaluation of S-101 course “Supervisors Orientation to Occupa- 
tional Safety Compliance in DOE” taught in Livermore, 
California April 21, 1992—April 24, 1992, 17:35071 (R;US) 

Evaluation of S-101 course “Supervisors Orientation to Occupa- 
tional Safety Compliance in DOE” taught in Upton, New York, 
July 14-17, 1992, 17:33083 (R;US) 

Evaluation of S-101 course “Supervisors Orientation to Occupa- 
tional Safety Compliance in DOE” taught in Richland, 
Washington May 5-8, 1992, 17:35067 (R;US) 

EFFECTIVE ENERGY (INTERNAL IRRADIATION) 

See INTERNAL IRRADIATION 

EFFICIENCY 

See also ENERGY EFFICIENCY 

Member state support programmes: invaluable assets to IAEA 
safeguards, 17:33108 (RA;FR;In English, French) 

EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EFFLUENTS (GASEOUS) 
See GASEOUS WASTES 
EFFLUENTS (LIQUID) 
See LIQUID WASTES 
EFFLUENTS (RADIOACTIVE) 
See RADIOACTIVE EFFLUENTS 
EFR REACTOR 
See JOYO REACTOR 
EGYPTIAN ARAB REPUBLIC 
Indoor gamma levels in some Egyptian cities, 17:34971 (IA;AT) 
ELASTIC PROPERTIES 
See ELASTICITY 
ELASTIC SCATTERING 
See also COMPTON EFFECT 
ATHREE: Optical model for elastic scattering, 17:35466 (CM;US) 





Calculation of neutron elastic and inelastic scattering from 7Li, 
17:35255 (RA;CN) 
ELASTICITY 
Mechanical characterization using indentation experiments, 
17:34303 (R;US) 
ELASTOMERS 
Synthesis of hydrophilic elastomer by radiation grafting, 
17:34140 (1IA;ID;In Indonesian) 
ELECTRIC APPLIANCES 
Electric appliances for domestic use in the Nordic countries 
1988 and 1989, 17:33748 (1;DK;in Danish) 
High-performance, non-CFC-based thermal insulation: Gas 
filled panels, 17:33798 (R;US) 
Saving electricity in relation to urban renewal in inner Vesterbro 
(Copenhagen, Denmark), 17:33805 (1;DK;in Danish) 
ELECTRIC BATTERIES 
See also LEAD-ACID BATTERIES 
METAL-GAS BATTERIES 
METAL-METAL OXIDE BATTERIES 
METAL-NONMETAL BATTERIES 
Defence technology symposium 'Electro-chemical energy 
sources VII’, 17:33676 (1;DE;in German) 
Exploratory Technology Research Program for electrochemical 
energy storage: Annual report for 1991, 17:33684 (R;US) 
Exploratory Technology Research Program for electrochemical 
energy storage: Executive summary report for 1991, 
17:33683 (R;US) 
Removal and use of batteries, 17:33824 (IA;DE;in German) 
Solid polymer electrolytes for rechargeable batteries: Final re- 
port, 17:33682 (R;US) 
ELECTRIC CABLES 
See also SUPERCONDUCTING CABLES 
Aging, condition monitoring, and loss-of-coolant accident 
Volume 1, 


(LOCA) tests of Class 1E electrical cables: 
Crosslinked polyolefin cables, 17:33654 (R;US) 
The estimation of electrical cable fire-induced damage limits, 


17:33659 (R;US) 

Thermal optimum analyses and mechanical design of 10-kA, 
vapor-cooled power leads for SSC superconducting magnet 
tests at MTL: Revision A, 17:34442 (R;US) 

ELECTRIC FIELDS 

See also COULOMB FIELD 

Investigation of effects of 60-Hz electric and magnetic fields on 
operant and social behavior and on the neuroendocrine 
system of nonhuman primates: Neuroendocrine portion of Ex- 
periment IV: Quarterly report No. 38, 17:35065 (R;US) 

ELECTRIC FILTERS 

HTS-based switched filter banks and delay lines, 17:34340 
(R;US) 

Recommendations for a Kalman filter to estimate and control 
freeze and sublime rates of gaseous diffusion plant 
freezer/sublimer systems, 17:32853 (R;US) 

ELECTRIC FURNACES 

See also CERAMIC MELTERS 

Advances in electric melting, 17:33842 (IA;DE) 
ELECTRIC GENERATORS 

Power supply testing system for non-utility power generators, 
17:34343 (PA;CA) 

ELECTRIC MOTORS 

Assessment of valve actuator motor rotor degradation 
Fourier analysis of current waveform, 17:33628 (RA;US) 

Diagnosing MOV problems using comparative trace analysis, 
17:33625 (RA;US) 

ELECTRIC POWER 

See also HYDROELECTRIC POWER 

Analysis of PG&E's residential end-use metered data to improve 
electricity demand forecasts, 17:33740 (R;US) 

Electric power monthly, August 1992, 17:33734 (R;US) 

Initial neration PFB carbonizer pilot plant test results, 
17:32597 (R;US) 

Optional time-of-use prices for electricity: Analysis of PG&E's 
experimental TOU rates: Final report, 17:33743 (R;US) 

Options in the eleventh year for interim Standard Offer Number 
Four Contracts, 17:33362 (RA;US) 


ELECTROMAGNETIC RADIATION 


Pricing problems for electric power from renewable energies fed 
into the public grid, 17:33735 (i;DE;In German) 
Use of gas for new generating capacity - The customer's view, 
17:32819 (RA;US) 
ELECTRIC POWER INDUSTRY 

Analysis of debt leveraging in private power projects, 17:33741 
(R;US) 

Analysis of debt leveraging in private power projects: Revision, 
17:33742 (R;US) 

Enhancing electricity's value to society: Volumes 1 and 2, 
17:33673 (R;CA) 

ELECTRIC POWER SYSTEMS 

See POWER SYSTEMS 

ELECTRIC UTILITIES 

Enhancing electricity's value to society: Volumes 1 and 2, 
17:33673 (R;CA) 

Obstacles to the penetration of electric generation markets by 
natural gas, 17:32820 (RA;US) 

Panel presentation: Impact of combination gas/electric compa- 
nies on the use of natural gas, 17:32827 (RA;US) 

Panel presentation: Impact of combination gas/electric compa- 
nies on the use of natural gas, 17:32826 (RA;US) 

Regional energy supply 1990-1991. ARE progress report, 
17:33736 (1;DE;In German) 

Research opportunities to improve DSM impact estimates, 
17:33737 (R;US) 

Review of integrated resource bidding at Niagara Mohawk, 
17:33738 (R;US) 

Sharing the savings to promote energy efficiency, 17:33739 
(R;US) 

ELECTRIC-POWERED VEHICLES 

See also HYBRID ELECTRIC-POWERED VEHICLES 

A sodium-sulfur battery for the ETX-Il propulsion system, 
17:33925 (R;US) 

Dual-Shaft Electric Propulsion (DSEP) Technology 
ment Program: Final technical report, 17:33928 (R;US) 

Exploratory Technology Research Program for electrochemical 
energy storage: Annual report for 1991, 17:33684 (R;US) 

Exploratory Technology Research Program for electrochemical 
energy storage: Executive summary report for 1991, 
17:33683 (R;US) 

S/EV 91: Solar and electric vehicle symposium, car and trade 
show: Proceedings, 17:33927 (R;US) 

State of development of sodium sulphur traction batteries at 
ABB and Powerplex, 17:33926 (R;US) 

The impact of electric vehicles on the Southern California Edi- 
son System: Final report, 17:33751 (R;US) 

ELECTROCHEMISTRY 
Monitoring interfacial dynamics by pulsed laser techniques: 
Third yearly progress report, 17:34126 (R;US) 
ELECTRODES 
See also ANODES 
CATHODES 

Ex-situ and in-situ spectroscopic studies of the passive film on 
alkali and alkaline earth metals in nonaqueous solvents: Final 
report, 17:33686 (R;US) 

Method for preparing lead-acid battery plates, 17:33689 (PA;CA) 

Standard and modified electrode engineering-scale in situ vitrifi- 
cation tests, 17:33082 (R;US) 

ELECTROMAGNETIC FIELDS 

Special MAFIA postprocessors for the analysis of rf structures, 

17:34364 (R;US) 
ELECTROMAGNETIC PULSES 

An estimate of the response of a telephone repeater to a wide- 
band pulse using FAAT techniques, 17:34502 (R;US) 

Study of a precision resistivity analytic method by the deep elec- 
tromagnetic survey.: Study of reflectivity MT method, 
17:33356 (IA;JP;in Japanese) 

ELECTROMAGNETIC RADIATION 
See also ELECTROMAGNETIC PULSES 
GAMMA RADIATION 
THERMAL RADIATION 
X RADIATION 
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ELECTROMAGNETIC RADIATION 


Study of a precision resistivity analytic method by the deep elec- 
tromagnetic survey.: Study of reflectivity MT method, 
17:33356 (IA;JP;in Japanese) 

ELECTROMAGNETIC TRANSITIONS 
See ENERGY-LEVEL TRANSITIONS 
ELECTROMAGNETIC WAVES 
See ELECTROMAGNETIC RADIATION 
ELECTROMAGNETS 
See also BEAM FOCUSING MAGNETS 
SUPERCONDUCTING MAGNETS 
WIGGLER MAGNETS 

Design and implementation of a de-based magnetic field con- 
troller with electronic temperature stabilized Hall generator, 
17:32884 (R;US) 

ELECTROMIGRATION 
See ELECTROPHORESIS 
ELECTRON BEAM ION SOURCES 

Study of heliumlike neon using an electron beam ion trap, 

17:35329 (R;US) 
ELECTRON BEAMS 

Conditioner for a helically transported electron beam, 17:34368 
(R;US) 

Generation, control, and transport of a 19-MeV, 700-kA pulsed 
electron beam, 17:34426 (R;US) 

RADLAC II high current electron beam propagation experiment, 
17:34372 (R;US) 

ELECTRON CAPTURE DECAY 
Particle correlations and 8 decays in light and medium-weight 
nuclei, 17:35207 (RA;JP) 
ELECTRON CONFIGURATION (ATOMS) 
See ELECTRONIC STRUCTURE 
ELECTRON CYCLOTRON-RESONANCE HEATING 
See ECR HEATING 
ELECTRON GUNS 

CANDELA photoinjector status report, 17:34398 (RA;FR) 

Possible application of transient electromagnetic pulses to high 
brightness e-guns, 17:34418 (R;US) 

Theoretical investigation of travelling wave RF gun, 17:34399 
(RA;FR) 
ELECTRON MICROSCOPES 

Atomic resolution imaging and analysis with the STEM, 
17:34493 (R;US) 

Electron microscope studies: Progress report, 1 July 1964—1 
June 1992, 17:34447 (R;US) 

ELECTRON MICROSCOPY 
Electron microscope studies: Progress report, 1 July 1964—1 
June 1992, 17:34447 (R;US) 
ELECTRON PARAMAGNETIC RESONANCE 
See ELECTRON SPIN RESONANCE 
ELECTRON REACTIONS 

Strong interactions studies with medium energy probes: 

Progress report, 1991-1992, 17:35140 (R;US) 
ELECTRON SPIN RESONANCE 

Microwave and R.F. response of the high T. superconductors, 

17:35354 (RA;FR) 
ELECTRON-DEUTERON INTERACTIONS 

Weak-electromagnetic interference in polarized eD scattering, 

17:35174 (R;US) 
ELECTRON-ION COLLISIONS 
Calculation of electron-impact ionization cross sections for 
atoms and ions with high Z by lotz formula, 17:35330 (RA;CN) 
ELECTRON-POSITRON INTERACTIONS 
General introduction and synopsis, 17:35147 (RA;FR) 
Tests of alternative models at a 500 GeV NLC, 17:35146 (R;FR) 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC STRUCTURE 

On the electronic structure of high T. superconductors, 

17:34025 (RA;FR) 
ELECTROPHORESIS 


Fluorescence detection for gel and capillary electrophoresis, 
17:34794 (R;US) 
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ELECTROSTATIC PRECIPITATORS 
Application of an electric charge injector to flue gas conditioning 
in dust separators, 17:34545 (R;FR) 
Elimination of Pb-containing dust by using an ionisation- 
scrubber. Final report, 17:33850 (i;DE;in German) 
Flue gas conditioning for improved particle collection in electro- 
static precipitators: Quarterly technical report, April 1—June 
30, 1992, 17:33409 (R;US) 
ELUTION (SOLUBLE CONSTITUENTS) 
See LEACHING 
EMERGENCIES 
See ACCIDENTS 
EMERGENCY PLANS 
Manual of a suite of computer codes, EXPRESS (EXact PRE- 
paredness Supporting System), 17:35503 (R;JP) 
Review of nuclear emergency measures affecting Ontario, and 
other related matters, 17:35534 (IA;CA) 
EMERGENCY PROVISIONS 
See EMERGENCY PLANS 
EMERGENCY RODS 
See SCRAM RODS 
EMISSION 
See also NEUTRON EMISSION 
241-AP tank exhaust comparison with 40 CFR 61, subpart H, 
and other referenced guidelines for stack 296-A-40, 17:33060 
(R;US) 
EMISSION COMPUTED TOMOGRAPHY 
See also POSITRON COMPUTED TOMOGRAPHY 
SINGLE PHOTON EMISSION COMPUTED TO- 
MOGRAPHY 
Evaluation of non-destructive methods for quality checking of 
vitrified high-level waste, 17:32937 (R;FR) 
EMITTANCE (BEAM) 
See BEAM EMITTANCE 
EMP 
See ELECTROMAGNETIC PULSES 
EMPLOYEES 
See PERSONNEL 
EMULSIONS 
Phase and emulsion morphology diagrams of nonionic- am- 
phiphile/oil/water systems and their  interrelationships, 
17:34082 (R;US) 
ENDANGERED SPECIES 
Endangered Species Program Naval Petroleum Reserves in 
California: Annual report, FY91, 17:32728 (R;US) 
ENDONUCLEASES 
Role of x-ray-induced transcripts in adaptive responses follow- 
ing x-rays: Progress report, year 1, 17:34886 (R;US) 
ENERGY 
See also COULOMB ENERGY 
GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
International Energy Subject Categories and Scope: Revision 2, 
17:35526 (R;US) 
Preparation of the Pacific region energy information exchange 
system.: Feasibility study report, 17:33721 (R;JP;In Japanese) 
Real world experiences with nuclear science in the classroom: 
What an individual can do, 17:35444 (R;US) 
ENERGY BALANCE 
Lingen town (Ems). Energy balance 1990, 17:33693 (I;DE;In 
German) 
ENERGY CONSERVATION 
1990-1994 Research program. Energy and raw material conser- 
vation. Competitivity and industrial strategy, 17:33777 
(R;FR;In French) 
Energy biomass and environment. The French programme, 
17:33268 (R;FR;In French) 
Lingen town (Ems). Energy balance 1990, 17:33693 (I;DE;In 
German) 
Municipal energy management - pollution abatement and cost 
saving strategies. Proceedings, 17:33719 (1;DE;in German) 
ENERGY CONSUMPTION 
See also FUEL CONSUMPTION 





Analysis of PG&E's residential end-use metered data to improve 
electricity demand forecasts, 17:33740 (R;US) 

Office equipment energy use and trends, 17:33796 (R;US) 

Single family heating and cooling requirements: Assumptions, 
methods, and summary results, 17:33793 (R;US) 

State of the art of the energy signature methods, 17:33778 
(R;FR;In French) 

Survey based on a questionnaire and interviews on energy con- 
sumption in the commercial sector, 17:33889 (R;JP;In 


Japanese) 

The use of energy management and control systems for retrofit 
performance monitoring in the LoanSTAR program: Final re- 
port, 17:33795 (R;US) 

User-needs study for the 1992 Commercial Buildings Energy 

j (Energy Consumption Series.), 


Consumption Survey 
17:33746 (R;US) 
ENERGY CONVERSION 

See also GEOTHERMAL ENERGY CONVERSION 

Energy Conversion and Storage Program: 1990 annual report, 
17:33301 (R;US) 

ENERGY DEMAND 

Problems of energy ecology in Latvia, 17:32663 (IA;CS) 

Role of technology in future gas supply and demand, 17:32814 
(RA;US) 

Study survey on cold district model concepts, 17:33318 (R;JP;In 
Japanese) 

ENERGY EFFICIENCY 

Market barriers to energy efficiency, 17:33720 (R;US) 

Sharing the savings to promote energy efficiency, 17:33739 
(R;US) 

ENERGY FACILITIES 
Environmental audit: Fossil energy sites in Wyoming, 17:33418 
(R;US) 

Ross Complex comprehensive site and building development 

guide, 17:33694 (R;US) 
ENERGY MANAGEMENT 

Information technologies for global resources management and 
environmental assessment, 17:35519 (R;US) 

Municipal energy management - pollution abatement and cost 
saving strategies. Proceedings, 17:33719 (1;DE;in German) 

ENERGY POLICY 

Municipal energy management - pollution abatement and cost 

saving strategies. Proceedings, 17:33719 (|;DE;in German) 
ENERGY SOURCE DEVELOPMENT 

Information technologies for global resources management and 
environmental assessment, 17:35519 (R;US) 
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tion law of neutrons emitted by fissionable material with 
significant self - multiplication effect, 17:33152 (RA;FR;in 
English, French) 

Summary report of research works concerning fission ph 
and nuclear data in theoretical group, 17:35285 (RA;CN) 

FISSION FRAGMENTS 

How and where do the fission characteristics 

low-energy and energetic fission?, 17:35303 (RA;JP) 
FISSION NEUTRONS 

See also DELAYED NEUTRONS 

Determination of average fission fraction produced by 14 MeV 
‘neutrons in assemblies with large volume of depleted ura- 
nium, 17:35286 (R;CN;In Chinese) 

FISSION PRODUCT RELEASE 

FASTGRASS: A mechanistic model for the prediction of Xe, |, 
Cs, Te, Ba, and Sr release from nuclear fuel under normal and 
severe-accident conditions: User's guide for mainframe, work- 
station, and personal computer applications, 17:33655 (R;US) 

FISSION PRODUCTS 

A comparative assessment of the destruction of selected fission 
products in fast and thermal reactors, 17:33016 (R;US) 

Analysis of characteristics of nuclear fission products, 17:35306 
(RA;JP;In Japanese) 

Gamma emitters in environment at radiation accident in NPP 
(experience from 1986), 17:33499 (IA;BG;in Bulgarian) 

Mass distribution for 11 MeV neutron-induced fission of 2*U, 
17:35268 (RA;CN) 

Preliminary study of neutron optical potential parameters for fis- 
sion products A = 90 to 140, E, = 0.1 to 20 MeV, 17:35283 
(RA;CN) 

Recent studies on short-lived fission-product nuclei using the 
on-line isotope separator KUR-ISOL, 17:35204 (RA;JP) 

Transport of soluble species in backfill and rock, 17:32983 (R;US) 

FISSION RATIO 

Simultaneous evaluation for (n,f) cross section of =5U, 2°Pu, 
238) and (n,-7) cross sections of 2®U, 17:35272 (RA;CN) 

Simultaneous evaluation for correlated data of the fission cross 
sections of =*Pu, 2°U and 5U and the capture cross sec- 
tion of 25°U, 17:35282 (RA;CN) 

FISSIONABLE MATERIALS 

See also FISSILE MATERIALS 

Simple and effective method of determining multiplicity distribu- 
tion law of neutrons emitted by fissionable material with 
significant self - multiplication effect, 17:33152 (RA;FR;In 
English, French) 

FISSIONABLE MATERIALS MANAGEMENT 

See NUCLEAR MATERIALS MANAGEMENT 
FIXED BED 

See PACKED BEDS 
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FLAMES 


FLAMES 

Analysis of turbulent reacting flows, 17:34313 (RA;US) 

Computational and experimental study of laminar flames, 
17:34184 (RA;US) 

Direct numerical simulation of turbulent reacting flows, 17:34152 
(RA;US) 

Premixed turbulent combustion, 17:34176 (RA;US) 

Probing flame chemistry with MBMS, theory, and modeling, 
17:34187 (RA;US) 

Reaction and diffusion in turbulent combustion, 17:34181 
(RA;US) 

Stabilization of lifted turbulent-jet flames, 17:34183 (RA;US) 

Turbulence-chemistry interactions in reacting flows, 17:34148 
(RA;US) 

Turbulent combustion, 17:34185 (RA;US) 

FLASKS 
See CASKS 
FLOTATION 

Pyrite surface characterization and control for advanced fine 
coal desulfurization technologies: Seventh quarterly technical 
progress report, March 1, 1992—May 31, 1992, 17:32591 
(R;US) 

FLOW (FLUID) 

See FLUID FLOW 
FLOW (HEAT) 

See HEAT FLOW 
FLOW MODELS 

Computation of internal flows using unstructured triangular 
meshes, 17:34261 (RA;JP;in Japanese) 

Computation of re-entry flows with two-tempeature model, 
17:33819 (RA;JP;in Japanese) 

Transonic flow calculation around NACA-0012, 17:34276 (RA;JP) 

Verification and validation of models: far-field modelling of ra- 
dionuclide migration, 17:32943 (R;FR) 

Wind tunnel testing and CFD simulation in Mitsubishi Heavy In- 
dustries, 17:34299 (RA;JP;In Japanese) 

FLOW RATE 

Drag reduction mechanism and coherent structure in near wall 
turbulence with riblets, 17:34256 (RA;JP;in Japanese) 

Flow rate measurements by total count methods, 17:33250 
(IA;ID;in Indonesian) 

Survey of groundwater using H-3 + He-3 dating method, 
17:34754 (IA;JP) 

FLOW VISUALIZATION 

Effects of sound on the artificially generated longitudinal vortex 
pair in boundary layer, 17:34244 (RA;JP;In Japanese) 

Experiments on swept-wing boundary-layer transition, 17:34258 
(RA;JP;in Japanese) 

LES turbulence modeling using DNS data base, 17:34259 
(RA;JP;in Japanese) 

Visualization of streak line in liquid metal, 17:33260 (RA;JP;In 
Japanese) 

FLUE GAS 

A novel carbon-based process for flue gas cleanup: Fourth 
quarterly technical progress report, April 1-June 30, 1992, 
17:33415 (R;US) 

Apparatus to remove acid gases from a flue gas, 17:34629 
(PA;CA) 

Application of an electric charge injector to flue gas conditioning 
in dust separators, 17:34545 (R;FR) 

Clean coal technology Ill (CCT Ill): 10 MW demonstration of gas 
suspension absorption: Technical progress report, second 
quarter FY 1992, January 1, 1992-March 31, 1992, 17:33410 
(R;US) 

Combined SO2/NO, reduction technology, 17:33403 (R;US) 

Comparison between Opsis and extractive methods for analysis 
of NO and NOz in flue gas, 17:34076 (R;SE;In Swedish) 

Confined zone dispersion flue gas desulfurization demonstra- 
tion: Volume 2, Quarterly report No. 4, August 1, 
1991—October 31, 1991, 17:33411 (R;US) 

Development of advanced NO, control concepts for coal-fired 
utility boilers: Quarterly technical progress report No. 4, July 
1, 1991—September 30, 1991, 17:33408 (R;US) 

Electron beam treatment of coal-fired flue gas, 17:33247 (IA;JP) 
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Flue gas conditioning for improved particle collection in electro- 
static precipitators: Quarterly technical report, April 1—-June 
30, 1992, 17:33409 (R;US) 
LIFAC Sorbent Injection Desulfurization Demonstration Project: 
Quarterly report No. 6, January—March 1992, 17:33413 (R;US) 
Method for further cleaning of flue gas, 17:34568 (RA;DE;In 
German) 
Sampling and characterization of aerosols, 17:32657 (R;SE) 
[Passamaquoddy Technology Recovery Scrubber™, March 
1992], 17:33405 (R;US) 
FLUID FLOW 
See also HYPERSONIC FLOW 
LAMINAR FLOW 
STEADY FLOW 
SUBSONIC FLOW 
SUPERSONIC FLOW 
TRANSITION FLOW 
TRANSONIC FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 
UNSTEADY FLOW 
Aerodynamic Heating 
Nuemrical calculation of hypersonic non-equilibrium flow around 
OREX, 17:34125 (RA;JP;In Japanese) 
Alrfolls 
Experiments on swept-wing boundary-layer transition, 17:34258 
(RA;JP;In Japanese) 
Analytical Solution 
Exact analytical solution of the toroidal singular mode equa- 
tions, 17:35381 (R;US) 
Aentey . 
Numerical simulation of flow for a scramjet nozzle, 17:33914 
(RA;JP;in Japanese) 
Binary Mixtures 
Numerical calculation of flow field in supersonic combustion 
chamber, 17:34291 (RA;JP;in Japanese) 
Buoys 
Flow and heat transfer chracteristics of orthogonally rotating 
channel, 17:34278 (RA;JP;in Japanese) 
Centrifugation 
Flow and heat transfer chracteristics of orthogonally rotating 
channel, 17:34278 (RA;JP;In Japanese) 
Compression 
Numerical simulations of inner flow of scramjet, 17:34292 
(RA;JP;In Japanese) 
Computer Calculations 
Comparative study of various difference schemes for same lam- 
inar channel flows, 17:34282 (RA;JP;In Japanese) 
Numerical analysis of flow in a heated horizontal square duct, 
17:34280 (RA;JP;in Japanese) 
Computerized Simulation 
Mass and energy transport boundary conditions for a spherical 
MOL simulation, 17:34301 (R;US) 
Numerical simulation of flow for a scramjet nozzle, 17:33914 
(RA;JP;In Japanese) 
Numerical simulation of the flow through non-uniform airfoil cas- 
cade, 17:34285 (RA;JP;In Japanese) 
Numerical simulations of inner flow of scramjet, 17:34292 
(RA;JP;In Japanese) 
Configuration Control 
Numerical analysis of flow in a heated horizontal square duct, 
17:34280 (RA;JP;In Japanese) 
Convection 
Numerical simulaiton of thermal convection in a rectangular duct 
flow heated from its bottom, 17:34250 (RA;JP;In Japanese) 
Coriolis Force 
Flow and heat transfer chracteristics of orthogonally rotating 
channel, 17:34278 (RA;JP;in Japanese) 
Counter Current 
Numerical treatment of laminar flow in curved rectangular chan- 
nels with inlet and outlet straight region, 17:34279 (RA;JP;In 
Japanese) 





Detonation Waves 

Numerical simulation of flow for a scramjet nozzle, 17:33914 

(RA;JP;in Japanese) 
Drag 

Drag reduction mechanism and coherent structure in near wall 

turbulence with riblets, 17:34256 (RA;JP;In Japanese) 
Ducts 

Numerical simulaiton of thermal convection in a rectangular duct 

flow heated from its bottom, 17:34250 (RA;JP;in Japanese) 
Expansion 

Numerical simulations of inner flow of scramjet, 17:34292 

(RA;JP;in Japanese) 
Experimental Data 

Numerical treatment of laminar flow in curved rectangular chan- 
nels with inlet and outlet straight region, 17:34279 (RA;JP;In 
Japanese) 

Flow Visualization 

Experiments on swept-wing boundary-layer transition, 17:34258 
(RA;JP;In Japanese) 

Numerical treatment of laminar flow in curved rectangular chan- 
nels with inlet and outlet straight region, 17:34279 (RA;JP;in 
Japanese) 

Harmonic Generation 

Streamwise vortices and distortion of velocity distribution in par- 

allel flows, 17:34251 (RA;JP;In Japanese) 
Heat Transfer 

Flow and heat transfer chracteristics of orthogonally rotating 

channel, 17:34278 (RA;JP;In Japanese) 
Heating 

Numerical analysis of flow in a heated horizontal square duct, 

17:34280 (RA;JP;In Japanese) 
Hydrogen Fuels 

Numerical calculation of flow field in supersonic combustion 
chamber, 17:34291 (RA;JP;In Japanese) 

incompressible Flow 

Numerical simulation of flows around a deformable gas bubble, 
17:34275 (RA;JP;in Japanese) 

Instability 

New parameter for predicting crossflow instability, 17:34257 

(RA;JP;In Japanese) 
Interference 

Numerical simulation of flow for a scramjet nozzle, 17:33914 

(RA;JP;In Japanes 3) 
Laminar Flow 

Comparative study of various difference schemes for same lam- 
inar channel flows, 17:34282 (RA;JP;In Japanese) 

Flow and heat transfer chracteristics of orthogonally rotating 
channel, 17:34278 (RA;JP;In Japanese) 

Numerical treatment of laminar flow in curved rectangular chan- 
nels with inlet and outlet straight region, 17:34279 (RA;JP;In 
Japanese) 

Mach Number 

Numerical simulations of inner flow of scramjet, 17:34292 

(RA;JP;In Japanese) 
Measuring Methods 

Advanced research in instrumentation and diagnostics technol- 

ogy, 17:34231 (R;US) 
Navier-Stokes Equations 

3D Navier-Stokes calculation of flow about scramjet inlet with 
strut, 17:33820 (RA;JP;in Japanese) 

Numerical simulation of flow for a scramjet nozzle, 17:33914 
(RA;JP;in Japanese) 

Numerical Analysis 

Instability of spatially periodic flows, 17:34242 (RA;JP;In Japan- 
ese) 

Numerical calculation of flow field in supersonic combustion 
chamber, 17:34291 (RA;JP;In Japanese) 

Numerical simulation of flows around a deformable gas bubble, 
17:34275 (RA;JP;In Japanese) 

Numerical treatment of laminar flow in curved rectangular chan- 
nels with inlet and outlet straight region, 17:34279 (RA;JP;In 
Japanese) 


FLUID FLOW 
Two-Dimensional Calculations 


Oxygen 
Numerical calculation of flow field in supersonic combustion 
chamber, 17:34291 (RA;JP;in Japanese) 
Periodic System 
Instability of spatially periodic flows, 17:34242 (RA;JP;In Japan- 
ese) 


Comparative study of various difference schemes for same lam- 
inar channel flows, 17:34282 (RA;JP;in Japanese) 
Numerical analysis of flow in a heated horizontal square duct, 
17:34280 (RA;JP;In Japanese) 
Pressure Dependence 
Numerical simulations of inner flow of scramjet, 17:34292 
(RA;JP;in Japanese) 
Propulsion 
Numerical simulation of flow for a scramjet nozzle, 17:33914 
(RA;JP;In Japanese) 
Rectanguler Configuration 
Numerical simulaiton of thermal convection in a rectangular duct 
flow heated from its bottom, 17:34250 (RA;JP;In Japanese) 
Reynolds Number 
Experiments on swept-wing boundary-layer transition, 17:34258 
(RA;JP;In Japanese) 
Numerical simulation of flow for a scramjet nozzle, 17:33914 
(RA;JP;In Japanese) 
Rotation 
Flow and heat transfer chracteristics of orthogonally rotating 
channel, 17:34278 (RA;JP;in Japanese) 
Shock Waves 
Nuemrical calculation of hypersonic non-equilibrium flow around 
OREX, 17:34125 (RA;JP;In Japanese) 
Numerical simulations of inner flow of scramjet, 17:34292 
(RA;JP;In Japanese) 


Dependence 
Numerical simulations of inner flow of scramjet, 17:34292 
(RA;JP;In Japanese) 
Spatial Distribution 
Numerical treatment of laminar flow in curved rectangular chan- 
nels with inlet and outlet straight region, 17:34279 (RA;JP;In 
Japanese) 
Streamwise vortices and distortion of velocity distribution in par- 
allel flows, 17:34251 (RA;JP;In Japanese) 


Analysis of CMX hydraulic data for the Mark 22, 17:33579 (R;US) 
Instability of spatially periodic flows, 17:34242 (RA;JP;In Japan- 
ese) 


Flow 
Numerical calculation of flow field in supersonic combustion 
chamber, 17:34291 (RA;JP;in Japanese) 
Temperature Range Over 4000 K 
Nuemrical calculation of hypersonic non-equilibrium flow around 
OREX, 17:34125 (RA;JP;in Japanese) 
Thermal Conductivity 
Numerical analysis of flow in a heated horizontal square duct, 
17:34280 (RA;JP;in Japanese) 
Thermodynamic Properties 
Numerical simulation of flow for a scramjet nozzle, 17:33914 
(RA;JP;In Japanese) 
Three-Dimensional Calculations 
3D Navier-Stokes calculation of flow about scramjet inlet with 
strut, 17:33820 (RA;JP;in Japanese) 
Transients 
Experiments on swept-wing boundary-layer transition, 17:34258 
(RA;JP;in Japanese) 
Nuemrical calculation of hypersonic non-equilibrium flow around 
OREX, 17:34125 (RA;JP;In Japanese) 
Turbulent Flow 
Experiments on swept-wing boundary-layer transition, 17:34258 
(RA;JP;In Japanese) 
Two-Dimensional Calculations 
Instability of spatially periodic flows, 17:34242 (RA;JP;In Japan- 
ese) 
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FLUID FLOW 
Viscous Flow 


Viscous Flow 

Numerical simulation of flows around a deformable gas bubble, 

17:34275 (RA;JP;In Japanese) 
Vortices 

Experiments on swept-wing boundary-layer transition, 17:34258 
(RA;JP;In Japanese) 

Numerical treatment of laminar flow in curved rectangular chan- 
nels with inlet and outlet straight region, 17:34279 (RA;JP;In 
Japanese) 

Streamwise vortices and distortion of velocity distribution in par- 
allel flows, 17:34251 (RA;JP;in Japanese) 

FLUIDIZED BED 
See FLUIDIZED BEDS 
FLUIDIZED BED BOILERS 

Comparative studies of a circulating fluidized bed and a station- 
ary fluidized bed, 17:33286 (R;SE;in Swedish) 

York County Energy Partners DOE CCl ACFB demonstration 
project, 17:32672 (R;US) 

FLUIDIZED BEDS 

Particle pressures in fluidized beds: First year annual report, 

17:32669 (R;US) 
FLUIDIZED-BED COMBUSTION 

Chemical reactions in combustion of peat and biomass in two 
fluidized-bed boilers, CFB (25 MW) and BFB (25 MW) at 
Oestersund. The effect on SO2- and NO,-emissions by oper- 
ating conditions and type of fuel, 17:33287 (R;SE;In Swedish) 

Reduced NO, emissions and other phenomena in fluidized bed 
combustion, 17:32656 (R;FR) 

Thermal radiation of gas/solid mixtures, 17:34311 (1;DE;In Ger- 


man) 
FLUIDIZED-BED COMBUSTORS 
Electric utility second-generation pressurized fluidized bed com- 
bustion plants, 17:32673 (R;US) 
Pulsed atmospheric fluidized bed combustion: Final report, 
17:32671 (R;US) 
FLUIDS 
See also DRILLING FLUIDS 
GASES 
GEOTHERMAL FLUIDS 
LIQUIDS 
RESERVOIR FLUIDS 
Classical fluids of negative heat capacity, 17:35089 (R;US) 
Experimental study on the detection of free fluids and gases in 
waste packages by acoustic methods, 17:32936 (R;FR) 
[Adsorption and diffusion of fluids in well-characterized adsor- 
bent materials}: Annual technical progress report, September 
1, 1988—July 31, 1991, 17:34080 (R;US) 
FLUORESCENCE SPECTROSCOPY 
Fluorescent determination of neptunium in plutonium, 17:33138 
(RA;FR;In English, French) 
[Atmospheric peroxides]: Technical progress report, 1991- 
1992, 17:34533 (R;US) 
FLUORIMETRY 
See FLUORESCENCE SPECTROSCOPY 
FLUORINATED ALIPHATIC HYDROCARBONS 
Non-halogenated alternative cleaning agents, 17:34583 (R;US) 
Roof system effects on in-situ thermal performance of HCFC 
polyisocyanurate insulation, 17:33786 (R;US) 
FLUORINATED AROMATIC HYDROCARBONS 
State-to-state dynamics of molecular energy transfer, 17:34099 
(RA;US) 
FLUORINE 
Theoretical investigations in kinetics and dynamics, 17:34173 
(RA;US) 
Variational transition state theory, 17:34115 (RA;US) 
FLUORINE FLUORIDES 
See FLUORINE 
FLUX (NEUTRON) 
See NEUTRON FLUX 
FLY ASH 
Chemical reactions in fly ashes, 17:34092 (RA;DE;In German) 
Confined zone dispersion flue gas desulfurization demonstra- 
tion: Volume 2, Quarterly report No. 4, August 1, 
1991—October 31, 1991, 17:33411 (R;US) 
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FOAMS 

Effects of thermal insulation materials on greenhouse gas emis- 
sions, 17:34536 (R;NL;In Dutch) 

Preparation and properties of low density replica carbon foams, 
17:34048 (R;US) 

FOLIAGE 
See LEAVES 
FOLIAR UPTAKE 

Continuous measurements of surface exchange of SO2 and 
NH: Implications for their possible interaction in the deposi- 
tion process, 17:34643 (R;NL) 

FOOD 
See also ANIMAL FEEDS 
BEVERAGES 
MILK 
SEAFOOD 
VEGETABLES 

Environmental study for radionuclide in Miri Lake area, Nuba 
Mountains, 17:34765 (1A;AT) 

Evaluation of ®°Sr- and 'S’Ce-content in different children food 
products for the period of May 1986 - April 1987, 17:34829 
(1A;BG;In Bulgarian) 

FOOD CHAINS 

Hanford Environmental Dose Reconstruction Project monthly 
report, August 1992, 17:35026 (R;US) 

Hanford Environmental Dose Reconstruction Project: Monthly 
report, 17:35025 (R;US) 

FOODSTUFFS 

See FOOD 

FORMALDEHYDE 
A shock tube study of the reactions of the hydroxyl radical with 
combustion species, 17:34154 (RA;US) 
FORMALIN 
See FORMALDEHYDE 
FORMALITH 
See FORMALDEHYDE 
FORMATES 

Influence of surface defects and local structure on oxygenate re- 
action pathways over metal oxide surfaces: Progress report, 
August 1991—July 1992, 17:34081 (R;US) 

FORMATION PRESSURE 
See RESERVOIR PRESSURE 
FORMIC ACID 
Hydrogen production during processing of radioactive sludge 
containing noble metals, 17:33025 (R;US) 

FORMIC ALDEHYDE 

See FORMALDEHYDE 
FORMING (MATERIALS) 

See MATERIALS WORKING 
FORMOL 

See FORMALDEHYDE 
FORMOSA 

See TAIWAN 
FORMYL RADICALS 

Resonance ionization detection of combustion 
17:34155 (RA;US) 

Theoretical studies of the dynamics of chemical reactions, 
17:34117 (RA;US) 

FORT CALHOUN-1 REACTOR 

See CALHOUN-1 REACTOR 

FORT CALHOUN-2 REACTOR 
See CALHOUN-2 REACTOR 
FOSSIL FUEL RESERVES 
See FOSSIL FUELS 
FOSSIL FUELS 
See also COAL 
NATURAL GAS 
OIL SANDS 
OIL SHALES 
PETROLEUM 

Fossil energy biotechnology: A research needs assessment: Fi- 

nal report, 17:32595 (R;US) 


radicals, 





Nitrous oxide emissions: modifications as a consequence of 
current trends in industrial fossil fuel combustion and in land 
use, 17:34544 (R;FR) 

Statement on the United Nations conference on environment and 
development Rio de Janeiro, 4 June 1992, 17:33705 (1;XA) 


FOSSIL-FUEL POWER PLANTS 

Availability statistics for thermal power plants, 17:33744 (1;DK;In 
Swedish, Finnish, English) 

Combined SO2/NO, reduction technology, 17:33403 (R;US) 

Compendium of selected references on air emissions; health, 
risk, and valuation research; and environmental externalities, 
17:32659 (R;US) 

Confined zone dispersion flue gas desulfurization demonstra- 
tion: Volume 2, Quarterly report No. 4, August 1, 
1991—October 31, 1991, 17:33411 (R;US) 

Cost and quality of fuels for electric utility plants 1991, 17:32687 
(R;US) 

Demonstration tests for converting oil-fired power plants to 
methanol.: Demonstration tests of a total system for reformed 
methanol power generation (combustion research), 17:33401 
(RA;JP) 

Demonstration tests of methanol conversion for oil-fired power 
plants.: Developmental research on a methanol engine sys- 
tem for power generation, 17:33402 (RA;JP) 

Development of a Coal Quality Expert: Final technical progress 
report No. 8, 17:32580 (R;US) 

Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report No. 19, April 1-June 30, 1992, 17:33404 
(R;US) 

Flue gas conditioning for improved particle collection in electro- 
static precipitators: Quarterly technical report, April 1—June 
30, 1992, 17:33409 (R;US) 

Impact of the Drobeta Turnu Severin thermal power station on 
the environment, 17:32662 (IA;CS) 

Integrated Dry NO,/SO2 Emissions Control System baseline test 
report, November 11—December 15, 1991, 17:33414 (R;US) 
Low-NO, system ROFA. Reduction of nitrogen oxides at fuel oil 

combustion, 17:32727 (R;SE;iIn Swedish) 

Problems of energy ecology in Latvia, 17:32663 (IA;CS) 

Process for reduction of carbon dioxide emissions and recycling 
of waste products, 17:33417 (PA;CA) 


FRACTURE PROPERTIES 
Interference of wedge-shaped protrusions on the faces of a Grif- 
fith crack in biaxial stress: Final report, 17:34030 (R;US) 
Measurement of fracture toughness in thin films and small vol- 
umes using nanoidentation methods, 17:34006 (R;US) 
FRACTURE STRENGTH 
See FRACTURE PROPERTIES 


FRACTURE TOUGHNESS 
See FRACTURE PROPERTIES 


FRACTURING 
See also EXPLOSIVE FRACTURING 
Geologic fractures in Rhourde El Baguel sandstone reservoir 
(Algeria) and the interest of enhanced inhibition for oil recov- 
ery, 17:32705 (R;FR;in French) 


FRAGMENTS (FISSION) 
See FISSION FRAGMENTS 


FRANCE 

Characterisation of airborne radon daughters in high level con- 
centration houses, 17:34921 (IA;AT) 

Implementation of domestic and international safeguards en 
France, 17:33106 (RA;FR;In French) 

MANU - ICR acquisition and transmission through minitel, 
17:33223 (RA;FR;In English, French) 

Motor-operated valves - French experience, 17:33640 (RA;US) 

Natural radioactivity in the aquatic components of main French 
rivers, 17:34763 (IA;AT) 

Nuclear weapons in Europe: Some thoughts about the next 10 
years, 17:33949 (RA;US) 

Organization and development of the French centralized system 
for the nuclear materials accountancy, 17:33208 (RA;FR;In 
French) 


FUEL CELL POWER PLANTS 


FREE ELECTRON LASERS 

Briefing paper for the proposed ultraviolet free-electron laser 
(UV- FEL) facility at Brookhaven National Laboratory, 
17:34319 (R;US) 

Condensed matter research using the UCSB FEL: Final techni- 
cal report, May 1, 1984—January 31, 1992, 17:35335 (R;US) 

Design of a compact application-oriented free-electron laser, 
17:34333 (R;US) 

Development of the MIT tabletop soft x-ray laser, 17:34321 (R;US) 

High-brightness linac for the Advanced Free-Electron Laser Ini- 
tiative at Los Alamos, 17:34412 (R;US) 

Initial performance of Los Alamos Advanced Free Electron 
Laser, 17:34411 (R;US) 

Operation of the APEX photoinjector accelerator at 40 MeV, 
17:34348 (R;US) 

Simple formulae for the optimization of the FEL gain length in- 
cluding the effects of emittance, betatron oscillations and 
energy spread, 17:34369 (R;US) 

Thermal distortion limits on the performance of XUV free- 
electron lasers configured with a multifacet-mirror ring 
resonator, 17:34334 (R;US) 

FREE RADICALS 

See RADICALS 

FREEZERS 

Engineering analysis concerning energy efficiency standards for 
refrigerators and freezers in Denmark: Preliminary study, 
17:33803 (1;DK) 

FRESH WATER 

Determination of technetium-99 in aqueous samples by isotope 
dilution inductively coupled plasma-mass spectrometry, 
17:34785 (R;US) 

FRESH WATER ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 

FRUIT (SEEDS) 
See SEEDS 
FUEL ADDITIVES 

Applying the T-test procedure to choose jet fuel production pro- 
cesses and additives, 17:32777 (RA;US) 

Characterization of degradation products from thermally 
stressed aviation fuels and the influence of MDA on their for- 
mation, 17:32752 (RA;US) 

Comparison of middie distillate fuel stability test methods and 
their impact on evaluating stabilizer performance, 17:32789 
(RA;US) 

Dispersant effects on diesel fuel filterability - Revisited, 
17:32772 (RA;US) 

Effects of stabilizing additives on the susceptibility of diesel fuels 
to microbial attack, 17:32742 (RA;US) 

The decomposition of an indole hydroperoxide with nucleophiles 
(potential diesel fuel color stabilizers), 17:32773 (RA;US) 

The evolution of diesel fuel testing and treatment, 17:32800 
(RA;US) 

FUEL ASSEMBLIES 

A gamma-spectr y system for burnup measurements of 
nuclear fuel, 17:33161 (RA;FR;In English, French) 

A method to internally protect fast neutron assemblies from 
hydrogenous criticality incidents without degrading their per- 
formance, 17:33473 (R;US) 

Active neutron counting software for nuclear material verification 
with the neutron collar and the active well coincidence 
counter, 17:33180 (RA;FR;In English, French) 

Active well coincidence counter measurements of enriched ura- 
nium fuel assemblies in scanning and stationary modes, 
17:33171 (RA;FR;In English, French) 

Gamma and X-ray measurement of nuclear material concentra- 
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Geothermal energy and the utility market — the opportunities 
and challenges for expanding geothermal energy in a com- 
petitive supply market: Proceedings: Geothermal Program 
Review X, 17:33348 (R;US) 

Taking the high ground: Geothermal’s place in the revolving en- 
ergy market, 17:33361 (RA;US) 

Technology advancements to support growth in geothermal 
power sales in a dynamic utility market, 17:33360 (RA;US) 

GEOTHERMAL ENERGY CONVERSION 

Closing remarks [by the Director of the DOE Office of Renew- 
able Energy Conversion], 17:33337 (RA;US) 

Comments on the DOE hydrothermal energy conversion R and 
D program, 17:33339 (RA;US) 

Hydrotherme! energy conversion technology, 17:33750 (RA;US) 

GEOTHERMAL EXPLORATION 

1990 World review of high enthalpy geothermics. Exploration 
methods, realizations and prospectives, International 
Geothermal Association, 17:33347 (R;FR;In French) 

Geothermal geophysical research in electrical methods at 
UURI, 17:33349 (RA;US) 

NGA Industry critique of the exploration component, 17:33343 
(RA;US) 

GEOTHERMAL FIELDS 
See also GEYSERS GEOTHERMAL FIELD 
HATCHOBARU GEOTHERMAL FIELD 
ONIKOBE GEOTHERMAL FIELD 
PALIMPINON GEOTHERMAL FIELD 

Chemical conditions of the Japanese neutral geothermal reser- 
voirs, 17:34757 (iA;JP) 

Critique panel comments on reservoir engineering DOE 
geothermal technology development, 17:33376 (RA;US) 

Geothermal waste treatment biotechnology: Progress and ad- 
vantages to the utilities, 17:33388 (RA;US) 

Progress report on modeling studies: Natural state conditions and 
exploitation of the Dachny geothermal reservoir, Mutnovsky 
hydrothermal system, Kamchatka, Russia, 17:33359 (R;US) 

GEOTHERMAL FLUIDS 

See also FUMAROLIC FLUIDS 

Geothermal brine chemistry modeling program, 
(RA;US) 

Study on a method to evaluate geothermal reservoirs.: Numeri- 
cal simulation of reservoir behavior at collecting geothermal 
fluid, 17:33382 (IA;JP;In Japanese) 

Study on fracture system gases.: Effectiveness of a fingerprint 
method as the geothermal probing method, 17:33357 
(IA;JP;in Japanese) 

GEOTHERMAL HEATING 

Geothermal direct-heat utilization assistance: Quarterly project 

progress report, June—July 1992, 17:33383 (R;US) 
GEOTHERMAL INDUSTRY 

Options in the eleventh year for interim Standard Offer Number 
Four Contracts, 17:33362 (RA;US) 

Summary of comments on DOE-industry cooperation by 
geothermal industry panel, 17:33338 (RA;US) 

GEOTHERMAL POWER PLANTS 

Silica recovery and control in Hawaiian geothermal fluids: Final 
report, 17:33389 (R;US) 

Start-up operations at the Fenton Hill HDR pilot plant, 17:33364 
(RA;US) 

Supersaturated turbine expansions for binary geothermal power 
plants, 17:33363 (RA;US) 

GEOTHERMAL REGIONS 
See GEOTHERMAL FIELDS 
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GEOTHERMAL RESOURCES 

Interim report on the 1990 research and development results of 
the Sunshine Project.: Research on deep geothermal re- 
source exploration technology, 17:33344 (I;JP;In Japanese) 

Overview of geopressured-geothermal, 17:32809 (RA;US) 

Survey of California geopressured-geothermal potential, 
17:32808 (RA;US) 

GEOTHERMAL WELLS 
Critique of drilling research, 17:33375 (RA;US) 
DOE geothermal program review - Critique on production, 
17:33377 (RA;US) 
Geothermal well operations and automation in a competitive 
market, 17:33374 (RA;US) 
HDR opportunities and challenges beyond the long-term flow 
test, 17:33372 (RA;US) 
Long Valley exploratory well - Summary, 17:33351 (RA;US) 
Materials for geothermal production, 17:33370 (RA;US) 
Optimizing reinjection strategy at Palinpinon, Philippines based 
on chloride data, 17:33367 (RA;US) 
Stanford Geothermal Program [quarterly technical report, 
October-December 1991], 17:33378 (R;US) 
The Long Valley well - Phase II operations, 17:33352 (RA;US) 
Update the long-term flow testing program, 17:33373 (RA;US) 
GERMAN DEMOCRATIC REPUBLIC 

See FEDERAL REPUBLIC OF GERMANY 
GERMAN FEDERAL REPUBLIC 

See FEDERAL REPUBLIC OF GERMANY 
GERMANIUM 76 

Status report on the International Germanium Experiment, 
17:35248 (R;US) 

GERMANIUM ALLOYS 

Lattice damage in ion-implanted silicon-germanium alloys, 
17:33967 (R;US) 

Pressure studies on the magnetic phase transition of the heavy 
fermion compound cerium (copper, _,nickelz)2 germanium, 
17:33991 (R;US) 

GERMANIUM ISOTOPES 

See also GERMANIUM 76 

Shape coexistence, Lanczos techniques, and large-basis shell- 
model calculations, 17:35198 (R;US) 

GERMANY 

See FEDERAL REPUBLIC OF GERMANY 
GERMANY (DEMOCRATIC REPUBLIC) 

See FEDERAL REPUBLIC OF GERMANY 
GERMANY (FEDERAL REPUBLIC) 

See FEDERAL REPUBLIC OF GERMANY 
GERMS (MICROORGANISMS) 

See MICROORGANISMS 
GES FUER REAKTORSICHERHEIT 

International activities of the GRS, 17:33715 (RA;DE;in German) 

Reactor safety - an international task, 17:33585 (R;DE;In Ger- 
man) 

GEYSERS GEOTHERMAL FIELD 

Geothermal regimes at Clearlake California: A preliminary re- 
view, 17:33346 (R;US) 

Stanford Geothermal Program quarterly technical report, 
January—March 1992, 17:33379 (R;US) 

GIANT CELLS 
See TUMOR CELLS 
GIANT RESONANCE 
The width of the giant dipole resonance at finite temperature, 
17:35201 (R;FR) 
GLASS 
See also BOROSILICATE GLASS 
PHOSPHATE GLASS 

Effects of ionizing radiation on selected optical materials: An 
overview, 17:34047 (R;US) 

Near-field concepts for disposal of radioactive waste in a clay 
formation, 17:32935 (R;FR) 

Radionuclide release from high level waste forms under reposi- 
tory conditions in clay or granite, 17:32909 (R;FR) 





GLASS INDUSTRY 

Alternatives of waste heat recovery and emission decrease for 
glass melting furnaces with recuperative air preheating, 
17:33832 (IA;DE) 

Application of energy saving technologies for glass furnaces: A 
comparative study, 17:33845 (IA;DE) 

Energy savings in glass melting, 17:33830 (IA;DE) 

Experiences with cullet preheating at the plant in St-Prex, 
17:33837 (IA;DE) 

Glass manufacture, energy and CO2-emissions, 17:33826 
(IA;DE) 

Improved technologies for the rational use of energy in the glass 
industry, 17:33831 (IA;DE) 

Improved technologies for the rational use of energy in the glass 
industry. Proceedings, 17:33825 (1;DE) 

Practical experience with raw material preheating on glass melt- 
ing furnaces, 17:33833 (IA;DE) 

Raw material preheating and intergrated waste heat utilisation in 
the glass industry, 17:33834 (IA;DE) 

Recycling of cullet: Emissions and energy consumption melting 
cullet rich batches, 17:33835 (IA;DE) 

Reliable cullet preheater for glass furnaces, 17:33836 (IA;DE) 

Results of the CEC action study of the glass industry, 17:33827 
(IA;DE) 

The ecological problems of energy saving in glass industry of 
the USSR, 17:33829 (IA;DE) 

The state of production and energy consumption in the glass in- 
dystry of the USSR, 17:33828 (IA;DE) 

Twinbed compact regenerative burners for glass melting, 
17:33839 (IA;DE) 

GLASS MELTERS 
See CERAMIC MELTERS 
GLIOMAS 
[A clinical trial of neutron capture therapy for brain tumors]: 
Technical progress report, 1990, 17:34816 (R;US) 
GLOBAL CLIMATE CHANGE 
See CLIMATIC CHANGE 
GLOBAL WARMING 
See GREENHOUSE EFFECT 
GLOVEBOXES 

A user's evaluation of radial flow HEPA filters, 17:34229 (R;US) 

Glovebox glove ch at Technical Area 55, Los 
Alamos National Laboratory, 17:33077 (R;US) 

GLOW DISCHARGES 
Progress on the development of a 2-D PIC/Monte Carlo model 
of glow discharges, 17:35120 (R;US) 
GLUEBALLS 
Glueball production in high-energy collisions, 17:35153 (R;FR) 
GLUONIUM 
See GLUEBALLS 
GLYCINE HISPIDA 

Isolation of protoplast from soybean, cowpea, and tobacco and 
their fusion, 17:34870 (1A;ID;In Indonesian) 

Screening of the several soybean mutants for symbiotic nitrogen 
fixation potential with nutrient culture technique, 17:34868 
(1A;ID;in Indonesian) 

The availability of fertilizer-P applied of sitiung soli of west 
sumatra after few weeks of lime applications, 17:34857 
(IA;ID;In Indonesian) 

The effect of cropping sequence on the crop yield and nutrient 
availability, 17:34858 (1A;ID;In Indonesian) 

The possibility of increasing soybeann mutant lines production, 
17:34853 (IA;ID;In Indonesian) 

Yield trial on several early maturing lines on soybeann, 
17:34854 (1A;ID;in Indonesian) 

[Plant growth with limited water]: Performance report, 17:33271 
(R;US) 

GLYCOPROTEINS 

[Controls of the plant endomembrane-secretory pathway]: Final 

report, 17:34791 (R;US) 
GLYOXAL 

State-to-state dynamics of molecular energy transfer, 17:34099 

(RA;US) 
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GOBAR GAS 
See METHANE 
GOLD 

Analysis of low energy electron emission arising during slow 
multicharged ion-surface interactions, 17:35344 (R;US) 

Incident ion charge state dependence of electron emission during 
slow multicharged ion-surface interactions, 17:35345 (R;US) 

Phase behavior of Au and Pt surfaces, 17:33968 (R;US) 

GOLD 197 TARGET 
First results with the Au-beam at the AGS, 17:35261 (R;US) 
GOODS AND SERVICES 

Norwegian supply of goods and services to the British offshore 
sector: An exploratory study of opportunities and barriers, 
17:32726 (R;NO) 

GORLEBEN SALT DOME 

Application of PASE for the analysis of possible diversion paths 
in a final disposal of spent nuclear fuels, 17:33200 (RA;FR;In 
German) 

Safeguards-relevant design characteristics of spent fuel and ra- 
dioactive wastes in the planned Gorleben repository, 
17:33203 (RA;FR;In English, French) 

The role of NDA in safeguards a pilot conditioning plant, 
17:33199 (RA;FR;In English, French) 

GRAFT POLYMERS 

Radiation grafting of hydrophilic monomers onto poly (4- 
methylipentene-1) grafting of acrylic acid, 17:34139 (IA;ID;In 
Indonesian) 

GRAIN ALCOHOL 

See ETHANOL 

GRAINS (CEREAL) 
See SEEDS 
GRANITES 

Behavior of naturally occurring radionuclides in the process of 
weathering of granite at shallow ground surface and in deep 
horizons, 17:34677 (IA;AT) 

Fractal analysis of fractures and microstructures in rocks, 
17:34658 (1A;JP) 

Migration behavior of uranium (VI) in laboratory scale granite, 
17:32946 (IA;JP) 

Modelling the radionuclide migration field experiment at the 
Grimsel test site, 17:32959 (IA;CH) 

Radionuclide release from high level waste forms under reposi- 
tory conditions in clay or granite, 17:32909 (R;FR) 

GRANULAR MATERIALS 

Particle pressures in fluidized beds: First year annual report, 

17:32669 (R;US) 
GRAPHITE 

High thermal performance divertor plate optimization of the 
monobloc divertor plate by the use of ultra-high thermal con- 
ductivity carbon fibres, 17:35423 (R;FR) 

Structural changes induced by electron irradiation in graphite, 
17:34036 (R;US) 

GRAPHITE FIBERS 

See CARBON FIBERS 
GRAPHITE MODERATOR 

See GRAPHITE 
GRASSLANDS 

See RANGELANDS 
GRAVIMELT PROCESS 

Molten-caustic-leaching system integration project: Technical 
progress report, quarter ending June 26, 1992, 17:32626 
(R;US 

GREAT BRITAIN 

See UNITED KINGDOM 
GREAT LAKES REGION 

See USA 
GREENHOUSE EFFECT 

Symposium on climate changes and ozone layer protection, 
17:34524 (R;FR;In French) 

GREENHOUSES 
Evaluations 

Partial project C 10. Investigations on new types of plastic-film 
greenhouses. Summary of dissertation 1986, 17:33854 
(IA;DE;in German) 
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Control Systems 

Partial project C 20. Adaptive control algorithms for climate con- 
trol in greenhouses. Summary of dissertation 1985, 17:33857 
(IA;DE;in German) 

Energy Conservation 
Partial project B - growth models, 17:33852 (IA;DE;in German) 
Folis 

Partial project C 10 - overview. Investigations in plastic-film 
greenhouses as a basis for simulation calculations, 17:33856 
(IA;DE;in German) 

Partial project C 10. Investigations on new types of plastic-film 
greenhouses. Summary of dissertation 1986, 17:33854 
(IA;DE;in German) 

Heating Systems 

Total energy system based on natural gas, 1990: Pilot project, 

17:33863 (1;DK;in Danish) 
Mathematical Models 

Special Research Area 110, Hannover Univ.: Basic data and 
structures of bio-economic models for energy conservation 
and efficiency in horticultural production technologies. Final 
report 1981-1989, 17:33851 (I;DE;in German) 

Measuring Methods 

Partial project C 10 - overview. Investigations in plastic-film 
greenhouses as a basis for simulation calculations, 17:33856 
(IA;DE;in German) 

Partial project C 20 - complement. Models for climate control in 
greenhouses, 17:33858 (IA;DE;In German) 

Microclimates 

Partial project C - technology and ergonomy, 17:33853 
(IA;DE;in German) 

Partial project C 10. Development of a simulation model for the 
climate in greenhouses, 17:33855 (IA;DE;in German) 

Partial project C 20. Adaptive control algorithms for climate con- 
trol in greenhouses. Summary of dissertation 1985, 17:33857 
(IA;DE;In German) 

Optimization 

Partial project C 20. On-line measurement of plant growth with a 

view to optimizing climate control, 17:33859 (IA;DE;In German) 
Plant Growth 

Partial project B - growth models, 17:33852 (IA;DE;In German) 

Partial project C - technology and ergonomy, 17:33853 
(IA;DE;in German) 

Partial project C 20 - complement. Models for climate control in 
greenhouses, 17:33858 (IA;DE;In German) 

Partial project C 20. On-line measurement of plant growth with a 
view to optimizing climate control, 17:33859 (IA;DE;In German) 

Special Research Area 110, Hannover Univ.: Basic data and 
structures of bio-economic models for energy conservation 
and efficiency in horticultural production technologies. Final 
report 1981-1989, 17:33851 (I;DE;in German) 

Power Systems 

Total energy system based on natural gas, 1990: Pilot project, 

17:33863 (1;DK;In Danish) 
Simulation 

Partial project C 10. Development of a simulation model for the 

climate in greenhouses, 17:33855 (IA;DE;in German) 
GREIFSWALD-1 REACTOR 
Aims and status of joint safety investigations for the nuclear 
power plants in Greifswald, 17:33587 (RA;DE;In German) 
GRIDS (COORDINATES) 
See COORDINATES 
GRINDING 

Coal-sand attrition system and its’ importance in fine coal clean- 
ing: Quarterly report, March 1, 1992—May 31, 1992, 17:32592 
(R;US) 

GROUND MOTION 

The design of a shock isolation systern for large structures un- 

dergoing large displacements, 17:34517 (R;US) 
GROUND SOURCE HEAT PUMPS 

Analysis of vertical tube heat exchangers for design optimiza- 
tion, 17:33791 (RA;NL) 

Comprehensive design of large spiral ground heat exchangers, 
17:33792 (RA;NL) 
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Ground-source heat pump technology advancements, 17:33790 

(RA;NL) 
GROUND WATER 
Chemical Analysis 

A preliminary study of the chemistry of pore water extracted 
from tuff by one-dimensional compression, 17:34632 (R;US) 

Fiber optic sensors for environmental applications: A brief re- 
view, 17:34786 (R;US) 

Chemical Composition 

Depth profiles of the inorganic chemical composition of soil wa- 

ter in the unsaturated zone, 17:34778 (R;DE;in German) 
Contamination 

Migration of a groundwater contaminant plume by stratabound 
flow in Waste Area Grouping 1 at Oak Ridge National Labora- 
tory, Oak Ridge, Tennessee: Environmental Restoration 
Program, 17:32992 (R;US) 

Detoxification 

Pilot-scale study of the solar detoxification of VOC- 

contaminated groundwater, 17:33324 (R;US) 
Flow Models 

Characterization of liquid-water percolation in tuffs in the unsat- 
urated zone, Yucca Mountain, Nye County, Nevada, 
17:32910 (R;US) 

Flow Rate 

Survey of groundwater using H-3 + He-3 dating method, 

17:34754 (IA;JP) 
Fluid Flow 

Geologic characterization of fractures as an aid to hydrologic 
modeling of the SCV block at the Stripa mine, 17:32986 (R;US) 

Migration of a groundwater contaminant plume by stratabound 
flow in Waste Area Grouping 1 at Oak Ridge National Labora- 
tory, Oak Ridge, Tennessee: Environmental Restoration 
Program, 17:32992 (R;US) 

Prediction of flow and drawdown for the site characterization 
and validation site in the Stripa Mine, 17:32985 (R;US) 

Water-table elevations on the Hanford Site and outlying areas, 
1991, 17:34741 (R;US) 

Isotope Ratio 

Preliminary study of Semarang ground water using environmen- 

tal isotopes, 17:34729 (IA;ID;In Indonesian) 
Radiation Monitoring 

Radioactivity of aerosol and water in centre for the application of 
isotopes and radiation and its environment, 17:34776 
(1A;ID;In Indonesian) 

Radionuclide Migration 

FLAME: A finite element computer code for contaminant trans- 
port 'n variably-saturated media, 17:32922 (R;US) 

Ground-water contribution to dose from past Hanford Opera- 
tions: Hanford Environmental Dose Reconstruction Project, 
17:35023 (R;US) 

Hanford Environmental Dose Reconstruction Project monthly 
report, August 1992, 17:35026 (R;US) 

Hanford Environmental Dose Reconstruction Project: Monthly 
report, 17:35025 (R;US) 

Hanford groundwater cleanup and restoration conceptual study, 
17:33092 (R;US) 

Independent validation testing of the FLAME computer code, 
Version 1.0, 17:32923 (R;US) 

Migration of a groundwater contaminant plume by stratabound 
flow in Waste Area Grouping 1 at Oak Ridge National Labora- 
tory, Oak Ridge, Tennessee: Environmental Restoration 
Program, 17:32992 (R;US) 

RCRA closure of the Building 3001 Storage Canal, 17:33067 
(R;US) 

Subsurface Science Program - Program Overview, 17:34752 
(R;US) 

Remedial Action 

Analysis of proposed postclosure alternatives for the Bear 
Creek Burial Grounds at the Oak Ridge Y-12 Plant, Oak 
Ridge, Tennessee, 17:33034 (R;US) 

Corrective action plan for underground storage tank 0134-U at 
the Building 9204-2 Site, Oak Ridge Y-12 Plant, Oak Ridge, 
Tennessee, Facility ID No. 0-010117, 17:33035 (R;US) 





Hanford groundwater cleanup and restoration conceptual study, 
17:33092 (R;US) 

Re-evaluation of the effectiveness of the central A/M Area re- 
covery well network, 17:34747 (R;US) 

Water Influx 

Preliminary study of Semarang ground water using environmen- 

tal isotopes, 17:34729 (IA;ID;In Indonesian) 
Water Quality 

Collecting soil vapor from the Vadose Zone with an instru- 
mented membrane system, 17:34744 (R;US) 

Fiber optic sensors for environmental applications: A brief re- 
view, 17:34786 (R;US) 

Technical summary of groundwater quality protection program 
at the Savannah River Site, 1952-1986: Volume 1, Site geo- 
hydrology and waste sites, 17:34642 (R;US) 

GROUND-EFFECT MACHINES 

See AIR CUSHION VEHICLES 
GROUND-WATER RESERVES 

See AQUIFERS 
GROUTING 

Feasibility studies of air placed techniques as emplacement 
means of different backfilling materials in underground ra- 
dioactive waste disposal, 17:32940 (R;FR;In French) 
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See GES FUER REAKTORSICHERHEIT 
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Mainstem Clearwater River study: Assessment for salmonid 
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HACHIMANTAI 

Study on fracture system gases.: Soil gas survey in the north of 
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The importance of the measurement of p for the understanding 
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See WASTE MANAGEMENT 
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HANFORD ENGINEERING DEVELOPMENT LABORATORY 

200 Areas operation monthly report, July 1968, 17:32894 (R;US) 
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HANFORD PRODUCTION REACTORS 
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HANFORD RESERVATION 
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Site, Washington, 17:34742 (R;US) 
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A catalog of borehole geophysics for the 100 Areas and adja- 
cent 600 Area, Hanford Site, 1962—May 1992: A research 
report for Westinghouse Hanford Company, 17:33053 (R;US) 
Ground Water 
Groundwater Maps of the Hanford Site, December 1991, 
17:34746 (R;US) 
Hydrology 
A catalog of borehole geophysics for the 100 Areas and adja- 
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Medical Personne! 
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cility Module 2A: Volume 2, Project cost estimate, 17:32919 
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Fuels Preparation Department monthly report, June 1961, 
17:33531 (R;US) 
Fuels Preparation Department monthly report, May 1961, 
17:33530 (R;US) 
Laboratories 
Hanford Laboratories Operation monthly activities report, Jan- 
uary 1959, 17:33529 (R;US) 
lon 
200 Areas Operation monthly report, August 1970, 17:32867 
(R;US) 
200 Areas Operation monthly report, December 1968, 17:32862 
(R;US) 
200 Areas Operation monthly report, February 1971, 17:32869 
(R;US) 
200 Areas Operation monthly report, January 1969, 17:32863 
(R;US) 
200 Areas Operation monthly report, January 1971, 17:32868 
(R;US) 
200 Areas Operation monthly report, November 1968, 17:32861 
(R;US) 
200 Areas Operation monthly report, November 1969, 17:32866 
(R;US) 
200 Areas Operation monthly report, September 1968, 
17:32860 (R;US) 


200 Areas operation monthly report, August 1969, 17:32865 
(R;US) 


200 Areas operation monthly report, July 1969, 17:32864 (R;US) 

Atlantic Richfield Hanford Company monthly report, August 
1971, 17:32871 (R;US) 

Atlantic Richfield Hanford Company monthly report, December 
1971, 17:32875 (R;US) 

Atlantic Richfield Hanford Company monthly report, January 
1972, 17:32876 (R;US) 
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Atlantic Richfield Hanford Company monthly report, July 1971, 
17:32870 (R;US) 

Atlantic Richfield Hanford Company monthly report, November 
1971, 17:32874 (R;US) 

Atlantic Richfield Hanford Company monthly report, October 
1971, 17:32873 (R;US) 

Atlantic Richfield Hanford Company monthly report, September 
1971, 17:32872 (R;US) 

Chemical Processing Department monthly report, August 1957, 
17:32879 (R;US) 

Chemical Processing Department monthly report, December 
1957, 17:32881 (R;US) 

Chemical Processing Department monthly report, July 1959, 
17:32882 (R;US) 

Chemical Processing Department monthly report, March 1957, 
17:32878 (R;US) 

Chemical Processing Department monthly report, September 
1959, 17:32883 (R;US) 

Radiation Monitoring 

Atlantic Richfiekd Hanford Company monthly report, January 

1972, 17:32876 (R;US) 
Radioactive Waste Management 
200 Areas Operation monthly report, September 1968, 
17:32860 (R;US) 
HARD X RADIATION 
Nuclear monochromator by grazing incidence anti-reflection 
films of 11SnOz, 17:34386 (R;US) 
HARDNESS 

Mechanical characterization using indentation experiments, 

17:34303 (R;US) 
HARMONIC GENERATION 
Streamwise vortices and distortion of velocity distribution in par- 
allel flows, 17:34251 (RA;JP;in Japanese) 
HARMONIC OSCILLATORS 
Supersqueezed states from squeezed states, 17:35136 (R;US) 
HATCHOBARU GEOTHERMAL FIELD 

Study of a micro-earthquake method.: Micro-seismic activities in 
the Hohi geothermal area (in 1990), 17:35074 (IA;JP;In 
Japanese) 

HAZARDOUS MATERIALS 
See also TOXIC MATERIALS 
Bioconversion 

Fossil energy biotechnology: A research needs assessment: Fi- 

nal report, 17:32595 (R;US) 
Emission 

Environmental releases for calendar year 1991, 17:33058 (R;US) 

lon 

Remote visual examination system for characterization of waste 
sites, 17:33019 (R;US) 

Oxidation 
Modeling of silent discharge plasma for the destruction of haz- 
ardous organic compounds, 17:33860 (R;US) 
Radiation Protection 
A sphere and cylinder alignment system, 17:34210 (R;US) 
Radioactive Waste 

Hanford’s RMW thermal treatment initiative, 17:33017 (R;US) 

Mixed and Low-Level Treatment Facility Project: Appendix B, 
Waste stream engineering files, Part 1, Mixed waste streams, 
17:32926 (R;US) 

Removal 
Pneumatic soil removal tool, 17:34212 (PA;US) 
Risk Assessment 

Toxicological dose assessment and acute health effect criteria, 
17:35063 (R;US) 

Use of toxicity equivalence factors in assessing the hazard of 
related compounds in occupational settings and at Superfund 
Sites, 17:35058 (R;US) 

Sampling 

Apparatus for transporting hazardous materials, 

(PA;US) 


Specifications 
Definitions of solid and hazardous wastes, 17:33700 (R;US) 


17:34211 





Storage Facilities 

224-T Transuranic Waste Storage and Assay Facility dangerous 

waste permit application, 17:32918 (R;US) 
Vitrification 

ISV technology development plan for buried waste, 17:32930 

(R;US) 
Waste Disposal 

Current geochemical models to predict the fate of hazardous 
wastes in the injection zones of deep disposal wells, 
17:34731 (R;US) 

Project management approach for the Waste Area Grouping 6 
Closure/Remediation Project at Oak Ridge National Labora- 
tory, Oak Ridge, Tennessee: Environmental Restoration 
Program, 17:33078 (R;US) 

Waste Management 

Assessment of LANL hazardous waste management documen- 
tation, 17:32973 (R;US) 

Recycle and treatment approaches for weapon components, 
17:33868 (R;US) 

Waste Storage 

Engineering Assessment and Certification of Integrity of the 
177-R1 tank system, 17:34223 (R;US) 

Final Safety Analysis Document for Building 693 Chemical 
Waste Storage Building at Lawrence Livermore National Lab- 
oratory, 17:33091 (R;US) 

Waste Transportation 

Apparatus for transporting hazardous materials, 
(PA;US) 

Assessment of LANL transportation policies and procedures, 
17:32885 (R;US) 

HAZARDOUS MATERIALS SPILLS 
Energy and Technology Review, July 1992, 17:35436 (R;US) 
HD 8077 
See NICKEL BASE ALLOYS 
HDO 
See DEUTERIUM COMPOUNDS 
HE-3 COUNTERS 

A versatile passive/active neutron coincidence counter for in- 
plant measurements of plutonium and uranium, 17:33156 
(RA;FR;In English, French) 

Analysis of the VDC results in the passive neutron assay, 
17:33172 (RA;FR;In English, French) 

Calibration of the neutron coincidence collar for the assay of fuel 
assemblies containing thermal neutron poisons, 17:33174 
(RA;FR;In English, French) 

Measurement of a fresh MOX-LWR type fuel assembly under 
water, 17:33153 (RA;FR;In English, French) 

Neutron multiplicity counter development, 17:33151 (RA;FR;In 
English, French) 

The measurement capabilities of Phonid 3b, 
(RA;FR;In English, French) 

HEAD 

Aerodynamic heating analysis for axisymmetric bodies in super- 

sonic flow, 17:34286 (RA;JP;In Japanese) 
HEALTH HAZARDS 
Impacts of the use of institutional controls on risk assessments 
at Department of Energy facilities, 17:33066 (R;US) 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEART DISEASE 
See CARDIOVASCULAR DISEASES 
HEAT DISTRIBUTION SYSTEMS 
Leak detection in district heating pipes, 17:33895 (R;SE;iIn 
Swedish) 
HEAT ENGINES 
See also INTERNAL COMBUSTION ENGINES 
RANKINE CYCLE ENGINES 
SOLAR HEAT ENGINES 

Analytical and experimental evaluation of joining ceramic oxides 
to ceramic oxides and ceramic oxides to metal for advanced 
heat engine applications: Final report, 17:33911 (R;US) 

Analytical and experimental evaluation of joining silicon carbide 
to silicon carbide and silicon nitride to silicon nitride for heat 
engine applications: Final report, 17:33910 (R;US) 


17:34211 


17:33177 


HEATING SYSTEMS 


Development of adherent ceramic coatings to reduce contact 
stress damage of ceramics: Final report, 17:33908 (R;US) 

Development of ceramic matrix composites for application in 
Ceramic Technology for Advanced Heat Engine program: Fi- 
nal report, 17:33904 (R;US) 

Development of ceramic matrix composites for application in the 
ceramic technology for advanced heat engines project: Final 
report, Phase 2, 17:33902 (R;US) 

Development of ceramic matrix for application in the 
ceramic technology for Advanced Heat Engines Project: 
Phase 2a, Development of in-situ toughened silicon nitride: 
Final report, 17:33903 (R;US) 

Material development in the SisN4 system using glass encapsu- 
lated Hip’ing: Final report, Phase 2: DOE/ORNL Ceramic 
Technology Project, 17:33907 (R;US) 

Processing of sinterable transformation toughened ceramics for 
application in ceramic technology for advanced heat engines 
project: Final report, Phase 2, 17:33905 (R;US) 

Tribology of improved transformation-toughened ceramics-heat 
engine test: Final report: DOE/ORNL Ceramic Technology 
Project, 17:33913 (R;US) 

HEAT EXCHANGERS 

Analysis of vertical tube heat exchangers for design optimiza- 
tion, 17:33791 (RA;NL) 

Comprehensive design of large spiral ground heat exchangers, 
17:33792 (RA;NL) 

NYX testing program, 17:34193 (R;US) 

Optimization of heat exchanger networks, 17:34238 (I;DK;In 
Danish) 

HEAT FLOW 
Generic Insensitive Fuze Train for PBXW-124, 17:34506 (R;US) 
HEAT FLUX 

A correlated k-distribution model of the ric heating rates 
for overlapping spectra of CH, and N2O, 17:34616 (R;US) 

A correlated k-distribution model of the heating rates for CO2 and 
Os in the atmosphere between 0 and 60 km, 17:34617 (R;US) 

HEAT PUMPS 
See also GROUND SOURCE HEAT PUMPS 
WATER SOURCE HEAT PUMPS 

Comparative evaluation of the impacts of domestic gas and 
electric heat pump heating on air pollution in California: Final 
report, 17:33802 (R;US) 

Variable speed rotary compressor and adjustable speed drive 
efficiencies measured in the laboratory, 17:33787 (R;US) 

HEAT TRANSFER 

See also CONVECTION 

Assessment of RELAPS/MOD2, Cycle 36.02, using NEPTUN 
reflooding experimental data, 17:33432 (R;US) 

Dispersed flow film boiling: An investigation of the possibility to 
improve the models i in the NRC codes 
for the reflooding phase of the LOCA, 17:33431 (R;US) 

Flow and heat transfer chracteristics of orthogonally rotating 
channel, 17:34278 (RA;JP;in Japanese) 

Heat transfers in regenerators: A basic study leading to a new 
concept of checkershape, 17:33838 (IA;DE) 

SLAB: Response in fluid sinusoidal temperature, 17:35493 
(CM;US) 

Summary on comparison of radiative heat transfer solutions for 
a specified problem, 17:34239 (R;US) 

HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATING 
See also DISTRICT HEATING 
GEOTHERMAL HEATING 
SPACE HEATING 

Studying of heat transfer on vertical nonuniform cosine heating 

in pressurized water reactor, 17:33427 (R;CN;In Chinese) 
HEATING RATE 

A correlated k-distribution model of the atmospheric heating rates 
for overlapping spectra of CH, and N20, 17:34616 (R;US) 

A correlated k-distribution model of the heating rates for CO2 and 
Og in the atmosphere between 0 and 60 km, 17:34617 (R;US) 

HEATING SYSTEMS 
See also SOLAR HEATING SYSTEMS 
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HEATING SYSTEMS 


Analysis of vertical tube heat exchangers for design optimiza- 
tion, 17:33791 (RA;NL) 

Comprehensive design of large spiral ground heat exchangers, 
17:33792 (RA;NL) 

Heating and cooling system using heat exchanger, 17:33808 
(PA;CA) 

HEAVY FUELS 
See RESIDUAL FUELS 
HEAVY ION LINEAR ACCELERATORS 
See HILACS 
HEAVY ION REACTIONS 
See also LITHIUM 6 REACTIONS 
MOLYBDENUM 100 REACTIONS 

Dynamical simulation of heavy ion collisions; VUU and QMD 
method, 17:35332 (RA;JP) 

First results from the Fragment Mass Analyzer at ATLAS, 
17:35258 (R;US) 

Gamma ray spectroscopic studies by heavy-ion beams in 
RIKEN Ring cyclotron: A high-spin isomer in ‘Pm, 
17:35323 (RA;JP;in Japanese) 

Nuclear research with heavy ions: Annual progress report, Jan- 
uary 1, 1992—December 31, 1992, 17:35287 (R;US) 

Studies of heavy-ion reactions and transuranic nuclei: Progress 
report, September 1, 1991—August 31, 1992, 17:35288 (R;US) 

Theoretical interpretation of high-energy nuclear collisions: 
Progress report, July 1, 1991—June 30, 1992, 17:35256 (R;US) 

HEAVY IONS 
ATHREE: Optical model for elastic scattering, 17:35466 (CM;US) 
HEAVY NUCLE! 
See also LEAD 186 
RADIUM 226 
RADON 220 
RADON 222 
Studies of heavy-ion reactions and transuranic nuclei: Progress 
report, September 1, 1991—August 31, 1992, 17:35288 (R;US) 
HEAVY OILS 
See PETROLEUM 
HEAVY WATER MODERATED REACTORS 
See also CANDU TYPE REACTORS 
HFBR REACTOR 
JRR-3 REACTOR 
K REACTOR 
L REACTOR 
MAPLE TYPE REACTORS 
NRU REACTOR 
RTR REACTOR 
Basis for limits on blanket gas composition, 105 reactors, 
17:33506 (R;US) 
HECTORITE 
See MONTMORILLONITE 
HELAC 
See LINEAR ACCELERATORS 
HELIUM 

Crossed-beam studies of the dynamics of radical reactions, 
17:34178 (RA;US) 

High thermal performance divertor plate optimization of the 
monobloc divertor plate by the use of ultra-high thermal con- 
ductivity carbon fibres, 17:35423 (R;FR) 

High-temperature superconducting current leads, 17:33822 
(R;US) 

Performance measurements of superconducting current leads 
having low helium boiloff rates, 17:33821 (R;US) 

Reactor blanket gases: Helium substitutes, 17:33504 (R;US) 

Reconnaissance survey for determining radon and helium soil- 
air concentrations in the area of Ronneburg-Seelingstadt, 
Germany, 17:34713 (IA;AT) 

State-to-state dynamics of molecular energy transfer, 17:34099 
(RA;US) 

The distribution of implanted helium and its behavior in stainless 
steel, 17:33965 (R;CN;In Chinese) 

HELIUM 3 

Isotopic separation of SHe/*He from solar wind gases evolved 

from the lunar regolith, 17:35430 (R;US) 
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HELIUM 4 

Isotopic separation of *He/*He from solar wind gases evolved 
from the lunar regolith, 17:35430 (R;US) 

Separation energy distribution of He-4 spectral function, 
17:35322 (RA;JP;in Japanese) 

The 0* states of the four-nucleon system, 17:35319 (RA;JP;In 
Japanese) 

HELIUM 4 REACTIONS 
See ALPHA REACTIONS 
HELIUM ISOTOPES 
See also HELIUM3 
HELIUM 4 
Multipole resonances in halo nucleus: Are there any Rydberg 
nuclei?, 17:35221 (RA;JP) 
HENS 
See CHICKENS 
HEXAGONAL LATTICES 
HEXSCAT: Elastic scat x-sections hex lattice, 17:35492 (CM;US) 
HFBR REACTOR 

Effects of high thermal neutron fluences on Type 6061 alu- 

minum, 17:33960 (R;US) 
HIGGS BOSONS 

Detecting invisible Higgs bosons at the SSC and LHC, 17:35188 
(R;US) 

HIGH ALTITUDE (STRATOSPHERE) 

See STRATOSPHERE 

HIGH ENERGY PHYSICS 
Duke University high energy physics: Progress report, 1992, 
17:35124 (R;US) 
HIGH ENERGY RADIOTHERAPY 
See RADIOTHERAPY 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH-LEVEL RADIOACTIVE WASTES 
Chemical Analysis 

An approach to molecular characterization of Hanford Site 
waste tanks, 17:33018 (R;US) 

Remote purge and trap of volatile organic compounds in high 
level radioactive wastes at the Idaho Chemical Processing 
Plant, 17:33024 (R;US) 

Glass 

Evaluation of non-destructive methods for quality checking of 

vitrified high-level waste, 17:32937 (R;FR) 
In-Situ Pr 

In situ vitrification of a mixed-waste contaminated soil site: The 
116-B-6A crib at Hanford: CERCLA treatability test report, 
17:32998 (R;US) 

Nondestructive Testing 
Evaluation of non-destructive methods for quality checking of 
vitrified high-level waste, 17:32937 (R;FR) 
Partition 
Group partitioning of HLLW via ferrite treatment, 17:32950 (IA;JP) 
Quality Control 

Evaluation of non-destructive methods for quality checking of 

vitrified high-level waste, 17:32937 (R;FR) 
Radioactive Waste Disposal 

Investigation of the long-term behaviour of HLW glass under 
conditions relevant to final storage. Characterization of ra- 
dioactive waste forms. A series of final reports (1985-1989), 
17:32933 (R;FR) 

Radioactive Waste Management 
Annual report to Congress, 17:32921 (R;US) 
Radioactive Waste Processing 

Extraction of transuranic elements from high-level waste, 
17:32957 (IA;JP) 

International cooperation in the pretreatment of Hanford Site 
high- level liquid waste, 17:33020 (R;US) 

Radiolysis 

The dependence of radiolytic H2 generation of the nitrate con- 

centration in high-level solutions, 17:33028 (R;US) 
Radionuclide Migration 

Radionuclide release from high level waste forms under reposi- 

tory conditions in clay or granite, 17:32909 (R;FR) 





Simulation 
Measurement of cesium emissions during the vitrification of sim- 
ulated high level radioactive waste, 17:33027 (R;US) 
Solidification 
Fixation of radioactive waste by HHP method, 17:32951 (IA;JP) 
Source Terms 

AREST: Performance assessment HLRW repository, 17:35475 

(CM;US) 
Stabilization 

Fiscal year 1992 program plan for evaluation and remediation of 
the generation and release of flammable gases in Hanford 
Site waste tanks: Revision 1, 17:33010 (R;US) 

Underground Disposal 

MISTY ECHO Tunnel Dynamics Experiment—Data report: Vol- 
ume 1: Yucca Mountain Site Characterization Project, 
17:33001 (R;US) 

Nonisothermal hydrologic transport experimental plan, 17:32990 
(R;US) 

Proceedings of the DOE/Yucca Mountain Site Characterization 
Project Radionuckde Adsorption Workshop at Los Alamos Na- 
tional Laboratory, September 11-12, 1990, 17:32965 (R;US) 

Repository operational criteria analysis, 17:32989 (R;US) 

Vitrification 

Design basis personnel exposure estimates for the Hanford 
Waste Vitrification Plant, 17:33096 (R;US) 

Evaluation of new concepts for in situ vitrification: Power system, 
mett insulation, and off-gas containment, 17:32997 (R;US) 

Hydrogen production during processing of radioactive sludge 
containing noble metals, 17:33025 (R;US) 

In situ vitrification of a mixed-waste contaminated soil site: The 
116-B-6A crib at Hanford: CERCLA treatability test report, 
17:32998 (R;US) 

Measurement of cesium emissions during the vitrification of sim- 
ulated high level radioactive waste, 17:33027 (R;US) 

Waste Forms 

DWPF waste form compliance plan (Draft Revision), 17:33031 
(R;US) 

Leaching behavior of zirconium-containing ceramic waste 
forms, 17:32958 (IA; JP) 

HIGH-TC SUPERCONDUCTORS 

Chemistry and stoichiometry related to high T, oxides, 17:34021 
(RA;FR) 

Deposition of high T- superconductor thin films by pulsed ex- 
cimer laser ablation and their post-synthesis processing, 
17:34020 (RA;FR) 

Doping charge carriers in high T, cuprates, 17:35350 (RA;FR) 

Electronic structure studies of high T, cuprates by photoelectron 
spectroscopy, 17:35352 (RA;FR) 

Low temperature magnetization relaxation in YBCO epitaxial 
thin films and single crystals: dissipation even at zero Kelvin, 
17:35349 (RA;FR) 

Low-energy physics of high-temperature superconductors, 
17:35347 (R;US) 

Redox mechanisms and superconductivity in layered copper ox- 
ides, 17:34016 (RA;FR) 

Superconductivity (New insights and current trends in high T; 
superconductors), 17:34014 (R;FR) 

The chemistry of high-temperature superconductors, 17:34015 
(RA;FR) 

The prospects of high-T, SQUIDs, 17:35353 (RA;FR) 

Critical Current 

Magnetic measurements in superconductors: scope and limita- 
tions, 17:34023 (RA;FR) 

The challenge of high temperature superconductivity, 17:34017 
(RA;FR) 

Critical Field 

Magnetic measurements in superconductors: scope and limita- 

tions, 17:34023 (RA;FR) 
Crystal Defects 

Some effects of substitutional impurities in high T. supercon- 

ductors, 17:34019 (RA;FR) 
Crystal Doping 

The challenge of high temperature superconductivity, 17:34017 

(RA;FR) 


Crystal Lattices 
Hole distribution in superconducting materials using Madelung 
energy calculation, 17:35340 (RA;JP) 
Crystal Structure 
Some effects of substitutional impurities in high T. supercon- 
ductors, 17:34019 (RA;FR) 
Some results on HTSC design, 17:34018 (RA;FR) 
The challenge of high temperature superconductivity, 17:34017 
(RA;FR) 
Current Density 
High-temperature superconducting current leads, 17:33822 
(R;US) 
lon 
“a of epitaxial thin films by pulsed laser ablation, 17:34008 
(R;US) 
Fibers 
Some results on HTSC design, 17:34018 (RA;FR) 
Holes 
The challenge of high temperature superconductivity, 17:34017 
(RA;FR) 
impurities 
Some effects of substitutional impurities in high T. supercon- 
ductors, 17:34019 (RA;FR) 
Magnetic Flux 
Statistical mechanics of flux lines in high-temperature supercon- 
ductors, 17:35351 (RA;FR) 


tions, 17:34023 (RA;FR) 
Manufacturing 
Method for the accelerated making of super conductive ceramic 
strips or wires, 17:34032 (PA;CA;in French) 
Power Losses 
AC loss and dynamic resistance of a high-T-strand carrying a di- 
rect current in a transverse ac magnetic field, 17:35355 (R;US) 
Precursor 
Some results on HTSC design, 17:34018 (RA;FR) 
Statistical Mechanics 
Statistical mechanics of flux lines in high-temperature supercon- 
ductors, 17:35351 (RA;FR) 
Synthesis 
Some results on HTSC design, 17:34018 (RA;FR) 
Transition Tem 
The challenge of high temperature superconductivity, 17:34017 
(RA;FR) 
Uses 
HTS-based switched filter banks and delay lines, 17:34340 
(R;US) 
HIGH-VOLTAGE PULSE GENERATORS 
An EnantioMorphic BLumiein ultra-wideband source, 17:34338 
(R;US) 
Repetitive, plasma switched, gigawatt, ultra-wideband impulse 
transmitter development, 17:34336 (R;US) 
HIGHLY ENRICHED URANIUM 
Feasibility study for High Assay Utilization Facility, 17:32857 
(R;US) 
HIGHWAYS 
See ROADS 
HILACS 
Coupled superconducting resonant cavities for a heavy ion 
linac, 17:34385 (R;US) 
Heavy-lon Fusion Accelerator Research, 1991, 17:35427 (R;US) 
The HILDA program, 17:35429 (R;US) 
HITREX-2 REACTOR 
See ZERO POWER REACTORS 
HO2 
See HYDROPEROXY RADICALS 
HOG FUEL 
See WOOD WASTES 
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HOLMIUM 166 


HOLMIUM 166 

Nuclear Medicine Program progress report for quarter ending 

June 30, 1992, 17:34824 (R;US) 
HOOKE LAW 

A method for comparing impacts with real targets to impacts 

onto the IAEA unyielding target, 17:34215 (R;US) 
HOPE CREEK-1 REACTOR 

Use of ultrasonics and acoustics in measurement of solenoid 
valve stroke time at Hope Creek generating station, 17:33615 
(RA;US) 

HOPE CREEK-2 REACTOR 

Use of ultrasonics and acoustics in measurement of solenoid 
valve stroke time at Hope Creek generating station, 17:33615 
(RA;US) 

HORDEUM 
See BARLEY 
HORIZONTAL AXIS TURBINES 

User's Guide for the NREL Force and Loads Analysis Program: 
Version 2.2 (National Renewable Energy Laboratory (NREL)), 
17:33396 (R;US) 

User's Guide for the NREL Teetering Rotor Analysis Program 
(STRAP) (National Renewable Energy Laboratory (NREL)), 
17:33395 (R;US) 

HORTICULTURE 
Partial project B - growth models, 17:33852 (IA;DE;in German) 
HOT LABS 

Maintenance implementation plan for the Fuels and Materials 

Examination Facility, 17:34227 (R;US) 
HOT PLASMA 
Statistical approach for calculating opacities of partially ionized 
high-Z plasmas, 17:35385 (RA;JP) 
HOT WATER HEATERS 
See WATER HEATERS 
HOT-DRY-ROCK SYSTEMS 

HDR opportunities and challenges beyond the long-term flow 
test, 17:33372 (RA;US) 

Hard rock penetration - Summary, 17:33368 (RA;US) 

Hot dry rock - Summary, 17:33371 (RA;US) 

Overview - Hard rock penetration, 17:33369 (RA;US) 

Recent developments in Japan's HDR program, 17:33366 
(RA;US) 

Update the long-term flow testing program, 17:33373 (RA;US) 

HOT-WATER PROCESSES 
Oil sands separator and separation method, 17:32841 (PA;CA) 
HOUSES 
Alr 

Daily variation of RaA (Po 218) concentration in basement air, 

17:34701 (IA;AT) 
Bismuth 212 

Thoron gas concentration and aerosol size characteristics of 

thoron decay products, 17:34553 (1A;AT) 
Energy Conservation 

Low energy houses Skive-84: Demonstration project, 17:33804 
(1;DK) 

Energy Consumption 

Single family heating and cooling requirements: Assumptions, 
methods, and summary results, 17:33793 (R;US) 

Environment 
Measurements of external radiation in United States dwellings, 
17:34968 (IA;AT) 
Gamma Radiation 
Radiometric survey in Namibia, 17:34712 (IA;AT) 
Lead 212 

Deposition of unattached 2'®Po and 2'2Pb under natural con- 
vection flow in enclosures: a numerical investigation, 
17:34702 (1A;AT) 

Thoron gas concentration and aerosol size characteristics of 
thoron decay products, 17:34553 (IA;AT) 

Polonium 218 
Deposition of unattached 2"®Po and 2'?Pb under natural con- 


vection flow in enclosures: a numerical investigation, 
17:34702 (1A;AT) 
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Radiation Hazards 


A new NAS-NRC report: comparative radon dosimetry in mines 
and homes, 17:34931 (IA;AT) 


Radiation Monitoring 

A study of the time variability of indoor radon concentrations in 
eighty Florida houses, 17:34720 (IA;AT) 

Elevated indoor exposure to radon and external gamma radia- 
tion in carbon brick dwellings and associated health effects, 
17:34986 (IA;AT) 

identification and localization of radon sources in houses with 
extreme high radon concentrations, 17:34561 (IA;AT) 

The study on thoron progeny and radon progeny concentrations 
in different kinds of dwellings in Japan, 17:34722 (IA;AT) 


Radon 


Results from the radiation survey in raw houses with walls built 
of aerated fly ash blocks, 17:34969 (IA;AT) 


Radon 220 

Characterization of high risk houses in Japan due to the en- 
hanced level of indoor radon and thoron concentration, 
17:34953 (1A;AT) 

Investigation of sources and radon entry in houses for a radon 
diagnostic, 17:34943 (IA;AT) 

Radon and thoron indoor surveys in high radioactivity areas of 
Italy, 17:34963 (IA;AT) 

Thoron decay product concentrations in UK homes, 17:34940 
(\A;AT) 

Thoron gas concentration and aerosol size characteristics of 
thoron decay products, 17:34553 (1A;AT) 


Radon 222 

A Mediterraneum test-house: radon measurements prior, during 
and after renovation, 17:34981 (IA;AT) 

A case-control study of radon and lung cancer in two villages of 
ne Hungary, 17:34989 (IA;AT) 

A cross-Canada outdoor radon survey, 17:34560 (IA;AT) 

An experimental and theoretical examination of radon tr 
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exploitation of the Dachny geothermal reservoir, Mutnovsky 
hydrothermal system, Kamchatka, Russia, 17:33359 (R;US) 
KAOLIN 
The effect of temperature on coagulation and flocculation of 
aqueous coal suspensions, 17:32593 (R;US) 
KAON MINUS-PROTON INTERACTIONS 
ACloudy Quark Bag Model of S, P, and D wave interactions for the 
coupled channel antikaon-nucleon system, 17:35139 (R;US) 
KAONIC ATOMS 
A Cloudy Quark Bag Model of S, P, and D wave interactions for the 
coupled channel antikaon-nucleon system, 17:35139 (R;US) 
KAONS 
Rapidity distributions of K, and A’s produced by 14.6 GeV/c Si 
beams on Si and Pb targets, 17:35260 (R;US) 
KAPL 
KAPL research programs in support of Savannah River, 
17:33514 (R;US) 
KARLSRUHE NUCLEAR RESEARCH CENTER 
See KERNFORSCHUNGSZENTRUM KARLSRUHE 
KARLSRUHE REPROCESSING PLANT 
See WAK 
KERNFORSCHUNGSZENTRUM KARLSRUHE 
KfK Institute for Radiochemistry. Progress report on research and 
development activities in 1991, 17:35439 (R;DE;In German) 
KERNKRAFTWERK OBRIGHEIM 
See OBRIGHEIM REACTOR 
KEROSENE 
Butane and kerosene in data. 26 economical, technical and 
practical charts, 17:32717 (R;FR;in French) 
The use of fuel stability colorimetric tubes for determination of 
reactive species in aviation fuel, 17:32802 (RA;US) 
KETENES 
Photochemical reaction dynamics, 17:34136 (RA;US) 
KILN INCINERATORS 
See INCINERATORS 
KILNS 
High efficiency shale oil recovery: Second quarterly report, April 
1, 1992-June 30, 1992, 17:32839 (R;US) 
[Passamaquoddy Technology Recovery Scrubber™, March 
1992], 17:33405 (R;US) 
KINKI UNIVERSITY UTR-10 REACTOR 
See UTR-10-KINKI REACTOR 
KLYSTRONS 
Large orbit gyroklystron development at Los Alamos, 17:34366 
(R;US) 
Recent performance, lifetime, and failure modes of the 5045 
klystron population at SLAC, 17:34433 (R;US) 
KMR REACTOR 
Evaluation of the WIMS (KAERI) - VENTURE code system for 
peak power prediction of KMRR core using MCNP, 17:33557 
(RA;JP) 
Two-dimensional natural convective heat transfer analysis in an 
open cavity and its application to KMRR, 17:33558 (RA;JP) 
KNOLLS ATOMIC POWER LABORATORY 
See KAPL 
KOBAYASHI-MASKAWA MATRIX 
How to solve the CKM quark mixing matrix, 17:35142 (R;JP) 
The Cabibbo-Kobayashi-Maskawa mixing matrix, 17:35155 
(R;US) 
KOONGARRA DEPOSIT 
Natural analogue study at the Koongarra uranium deposit, Aus- 
tralia: Distribution of uranium in rock, 17:32845 (IA;JP) 


LANDFILLS 


The alligator rivers analogue project, 17:34755 (lA;JP) 
KWO REACTOR 
See OBRIGHEIM REACTOR 
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L REACTOR 
Cs-137 concentrations in Steel Creek in 1984: Revision 1, 
17:33040 (R;US) 
LA REINA REACTOR 
See RESEARCH REACTORS 
LA SALLE COUNTY-2 REACTOR 

Analysis of the LaSalle Unit 2 Nuclear Power Plant: Risk Meth- 
ods Integration and Evaluation Program (RMIEP): Volume 3, 
Part 1, internal events accident sequence quantification: Main 
report, 17:33650 (R;US) 

Integrated risk assessment for the LaSalle Unit 2 nuclear power 
plant: Volume 1, Phenomenology and Risk Uncertainty Evalu- 
ation Program (PRUEP), 17:33651 (R;US) 

LABORATORIES 

See also HOT LABS 

NDA techniques applied to a major transfer of nuclear material, 
17:33157 (RA;FR;In English, French) 

PERLA: four years of operation - a progress report, 17:33123 
(RA;FR;In English, French) 

LAGRANGE EQUATIONS 

Instability of spatially periodic flows, 17:34242 (RA;JP;In Japan- 

ese) 
LAKES 

Ra-226 in tissues of lake trout (Salvelinus namaycush) and lake 
whitefish (Coregonus clupeaformis) from water receiving 
drainage from U operations at Elliot Lake, Canada, 17:34767 
(IA;AT) 

Remediation of lake Jaernsjoen in the Emaan river: Main report, 
17:34783 (R;SE;In Swedish) 

LAMBDA BARYONS 

See also LAMBDA PARTICLES 

Heavy gauge boson and A, baryon searches at CDF, 17:35162 
(R;US) 

LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES 
Rapidity distributions of K, and A’s produced by 14.6 GeV/c Si 
beams on Si and Pb targets, 17:35260 (R;US) 
LAMBS 
See SHEEP 
LAMINAR FLOW 

Numerical analysis of flow in a heated horizontal square duct, 
17:34280 (RA;JP;In Japanese) 

Similarity in laminar pipe flows with secondary flows, 17:34277 
(RA;JP;In Japanese) 

LAMINOGRAPHY 
See TOMOGRAPHY 
LAMPF LINAC 

Engineering, maintenance, and new initiatives to improve LAMPF 
beam availability and system reliability, 17:34416 (R;US) 

Initial performance of Los Alamos Advanced Free Electron 
Laser, 17:34411 (R;US) 

LAND FILLS 
See SANITARY LANDFILLS 
LAND POLLUTION 

A computer program integrating a multichannel analyzer with 
gamma analysis for the estimation of 22° Ra concentration in 
soil samples, 17:34739 (R;US) 

Environmental situation and environmental research in the new 
Federal States - summary and outlook, 17:33699 (IA;DE;In 
German) 

LAND USE 

Ecological implications of landscape fragmentation, 17:34788 

(R;US) 
LANDFILLS 
See SANITARY LANDFILLS 
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LANGMUIR PROBE 


LANGMUIR PROBE 

A fast scanning probe for Dill-D, 17:35401 (R;US) 
LANGUAGES (PROGRAMMING) 

See PROGRAMMING LANGUAGES 
LANL 

A system for evaluating toxic air pollutants at Los Alamos Na- 
tional Laboratory: A large research and development facility, 
17:33042 (R;US) 

Assessment of LANL PCB waste management documentation, 
17:32974 (R;US) 

Assessment of LANL asbestos waste management documenta- 
tion, 17:32975 (R;US) 

Assessment of LANL beryllium waste management documenta- 
tion, 17:32977 (R;US) 

Assessment of LANL hazardous waste management documen- 
tation, 17:32973 (R;US) 

Assessment of LANL liquid waste management documentation, 
17:32976 (R;US) 

Assessment of LANL solid low-level mixed waste documenta- 
tion, 17:32968 (R;US) 

Assessment of LANL solid low-level waste management docu- 
mentation, 17:32967 (R;US) 

Assessment of LANL transportation policies and procedures, 
17:32885 (R;US) 

Assessment of LANL transuranic mixed waste management 
documentation, 17:32972 (R;US) 

Assessment of LANL transuranic waste management documen- 
tation, 17:32971 (R;US) 

Assessment of LANL waste management site plan, 17:32969 
(R;US) 

Assessment of LANL waste minimization plan, 17:32970 (R;US) 

Recommended HSE-7 documents hierarchy, 17:32966 (R;US) 

LANTHANUM 124 

Nuclear structures of '7°Cs, '°4La, 17:35235 (RA;JP;In Japan- 
ese) 

LARGE INTESTINE 

See also RECTUM 

Dosimetry for the therapeutic application of HMFG-1 MoAb by 
IP infusion using whole body profile counting and serial blood 
sampling, 17:34878 (RA;US) 

Radiation dosimetry of ®Y-labeled monoclonal antibody CO17- 
1A prepared by the site-specific NH2-Bz-DOTA-3A technique, 
17:34879 (RA;US) 

Strategies to improve the efficacy of radioimmunotherapy: Ra- 
diobiologic aspects, 17:34801 (RA;US) 

LASER FUSION REACTORS 

Environmental assessment: OMEGA Upgrade Project at the 
Laboratory for Laser Energetics, University of Rochester, 
17:35408 (R;US) 

Practical inertial confinement fusion and its numerical modeling, 
17:35432 (RA;JP) 

LASER IMPLOSIONS 

Laser-driven ICF experiments: Laboratory Report No. 223, 
17:35407 (R;US) 

LASER ISOTOPE SEPARATION 

Study of isotope separation using laser, 17:34089 (IA;ID;In In- 
donesian) 

LASER MATERIALS 

Characteristics of the Nova laser disk edge cladding epoxy, 

17:35437 (R;US) 
LASER MIRRORS 

Polarizing optics for the soft x-ray regime: Whispering-gallery 
mirrors and multilayer beamsplitters, 17:34323 (R;US) 

Thermal distortion limits on the performance of XUV free- 
electron lasers configured with a multifacet-mirror ring 
resonator, 17:34334 (R;US) 

Whispering-gallery mirrors for short-wavelength laser cavities: 
Shapes and tolerances, 17:34320 (R;US) 

LASER TARGETS 

Fluorescent determination of neptunium in plutonium, 17:33138 
(RA;FR;In English, French) 

Forming a “perfectly” uniform shell of solid DT fusion fuel by the 
beta-layering process, 17:35426 (R;US) 
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LASER-PRODUCED PLASMA 
Accurate methods for calculating atomic processes in high tem- 
perature plasmas, 17:35382 (R;US) 
Atomic processes of the low and medium Z ions in the laser- 
produced plasmas: Advanced mixed model, 17:35388 (RA; JP) 
Development of an atomic code for short-wave-length laser irra- 
diated plasmas, 17:35386 (RA;JP) 
Effects of radiative ionization and excitation on radiation trans- 
port, 17:35387 (RA;JP) 
L-splitting effect and line profile modeling for average atom 
model, 17:35431 (RA;JP) 
Oscillator strength of partially ionized high-Z atom on Hartree- 
Fock Slator model, 17:35389 (RA;JP) 
Radiation transport dependence on modeling in laser-produced 
plasmas, 17:35433 (RA;JP) 
X-ray emission spectra from laser-produced plasmas, 17:35399 
(RA;JP) 
LASERS 
See also FREE ELECTRON LASERS 
SOLID STATE LASERS 
X-RAY LASERS 
A two-photon fluorescence autocorrelator for a Nd:YLF mode- 
locked laser, 17:34326 (R;US) 
Diagnostic and therapeutic applications of diode lasers and solid 
state lasers in medicine: Progress report, 17:34821 (R;US) 
Environmental Assessment for the laser guide star experiment 
at Lawrence Livermore National Laboratory, 17:34532 (R;US) 
First lasing of the CLIO FEL, 17:34347 (RA;FR) 
LLE Review: Quarterly report, January-March 1992: Volume 
50, 17:34324 (R;US) 
Physical modeling by laser ultrasonics. Seismic prospecting ap- 
plication, 17:32694 (R;FR;In French) 
LATEX 
Coating study of 100% polyester fabric with irradiated natural la- 
tex for raining coat material, 17:33252 (IA;ID;In Indonesian) 
The effect purity and storage on the quality of irradiated latex, 
.17:33254 (IA;ID;In Indonesian) 
LATTICE FIELD THEORY 
Kazama-Suzuki models as shifted bosonic lattices, 17:35129 
(R;FR) 
On the construction of integrable dilute A-D-E models, 17:35135 
(R;FR) 
LATTICE VIBRATIONS 
MACS: MACS LATTICE VIBRATION NEUTRON SCATTRING 
CODES, 17:35495 (CM;US) 
LATTICES (REACTOR) 
See REACTOR LATTICES 
LAWRENCE BERKELEY LABORATORY 
Annual Site Environmental Report of the Lawrence Berkeley 
Laboratory, calendar year 1991, 17:34732 (R;US) 
Lighting Retrofit Study, 17:33797 (R;US) 
LAWRENCE LIVERMORE LABORATORY 
Dynamic underground stripping demonstration project: Interim 
engineering report, 17:34745 (R;US) 
Energy and Technology Review, June 1992, 17:33714 (R;US) 
Lighting Retrofit Study, 17:33797 (R;US) 
LEACHING 
Effects of different growth medium on leaching of law grade ura- 
nium ore using thiobacillus in a semi field experiment, 
17:35011 (IA;ID;In Indonesian) 
LEAD 
An evaluation of neutron nuclear data for natural lead, 17:35521 
(R;CN) 
Pilot network for metals in wet deposition, 17:34531 (R;US) 
Rapidity distributions of K, and A’s produced by 14.6 GeV/c Si 
beams on Si and Pb targets, 17:35260 (R;US) 
Remediation of lead-contaminated soils, 17:34630 (R;US) 
LEAD 186 
Diabatic effects in 1®6Pb: 
17:35203 (R;FR) 
LEAD COMPOUNDS 
See also LEAD OXIDES 
Elimination of Pb-containing dust by using an_ionisation- 
scrubber. Final report, 17:33850 (1;DE;In German) 
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LEAD OXIDES 

Phase chemistry and microstructure evolution in silver-ciad 

(Biz_,Pbx)Sr2CagCug Oy filaments, 17:34003 (R;US) 
LEAD-ACID BATTERIES 

Battery charging process for pure battery operation and mixed 
operation, 17:33680 (IA;DE;In German) 

Method for preparing lead-acid battery plates, 17:33689 (PA;CA) 

Modelling and simulation of an electrical vehicle battery: Predic- 
tion of the residual capacity in a sealed lead-acid battery, 
17:33687 (R;SE) 

LEAK TESTING 

New trends in leak testing, 17:34306 (IA;CS;in Slovak) 
LEAKAGE 

See LEAKS 
LEAKS 

Conceptual design report for the project to install leak detection 
in FAST-FT-534/548/549, 17:32924 (R;US) 

Silicone resin experiments of EPA leak characterization test in 
the ALPHA program (SLB001, SLB002): Evaluation of thermal 
effect on silicone resin behavior, 17:33426 (R;JP;in Japanese) 

LEAVES 

See also TEA LEAVES 

Quantitative content of artificial radionuclides in ash of leaves 
from the Sofia region after the Chernobyl accident (October - 
December 1986), 17:33501 (IA;BG;In Bulgarian) 

LEGUMINOSAE 
See also GLYCINE HISPIDA 
MUNGBEANS 
Isolation of protoplast from soybean, cowpea, and tobacco and 
their fusion, 17:34870 (IA;ID;In Indonesian) 
LEIBSTADT REACTOR 
Preliminary investigations of transients in KKL, 17:33420 (IA;CH) 
LEPTON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
LEPTON-NUCLEON INTERACTIONS 

[Medium energy elementary particle physics]: 

progress report, 17:35158 (R;US) 
LEVEL INDICATORS 

Evaluation of measurement data from continuous calibration 
procedures at an input accountancy tank, 17:33201 
(RA;FR;In English, French) 

LIDAR 
See OPTICAL RADAR 
LIGHT GUIDES 
See OPTICAL FIBERS 
LIGHT SCATTERING 
A volume density optical model, 17:35085 (R;US) 
LIGHT SOURCES 

Laser sources and techniques for spectroscopy and dynamics, 
17:34174 (RA;US) 

LIGHT WATER MODERATED REACTORS 

See WATER MODERATED REACTORS 

LIGHTING SYSTEMS 

A field demonstration of energy conservation using occupancy 
sensor lighting control in equipment rooms, 17:33806 (R;US) 

Lighting Retrofit Study, 17:33797 (R;US) 

LIGHTNING 

Preliminary lightning tests: Optical fiber penetration of an exclu- 

sion region barrier, 17:34512 (R;US) 
LIGNITE 

A novel approach to highly dispersing catalytic materials in coal 
for gasification: Second quarterly report, January 1, 1990— 
March 31, 1990, 17:32612 (R;US) 

Anaerobic bioprocessing of low-rank coals: Progress report, 
April 1-June 30, 1992, 17:32620 (R;US) 

LIMESTONE 

Co-firing RDF and natural gas in a cement kiln: Progress report, 
September 1, 1976—December 31, 1976, 17:33284 (R;US) 

Cofiring RDF and natural gas in a cement kiln: Progress report, 
July 2, 1976—August 31, 1976, 17:33285 (R;US) 

Continuous measurement of the radon concentration in water, 
17:34678 (IA;AT) 

Geological factors controlling radon migration in karstic lime- 
stone terrain, 17:34675 (IA;AT) 


Technical 


LIQUID FUELS 


Outline of natural radon occurrences on karstic terrains of Hun- 
gary, 17:34672 (IA;AT) 
LINACS 
See LINEAR ACCELERATORS 
LINDANE 
Employment of laboratory ecosystems as standard model sys- 
tems to evaluate ecochemicals under reproducible conditions, 
17:34645 (1;DE;in German) 
LINEAR ACCELERATORS 
See also ATLAS SUPERCONDUCTING LINAC 
HILACS 
LAMPF LINAC 
LINEAR COLLIDERS 
STANFORD LINEAR COLLIDER 
WAKEFIELD ACCELERATORS 
A 200 kV fast rise time, low jitter, trigger system with magnetic 
pulse sharpener, 17:34410 (R;US) 
A correction for emittance-measurement errors caused by finite 
slit and collector widths, 17:34365 (R;US) 
A variable-field permanent-magnet dipole for accelerators, 
17:34417 (R;US) 
Adaptive feedforward in the LANL rf control system, 17:34414 
(R;US) 
Cavity shape considerations for PILAC and other high-gradient 
superconducting linac applications, 17:34401 (R;US) 
Commissioning plans for SSC linac, 17:34354 (R;US) 
Commissioning the GTA accelerator, 17:34519 (R;US) 
« codes for designing proton linear accelerators, 
17:34346 (RA;JP;in Japanese) 
Contributions to the 3rd EPAC conference, 17:34362 (R;FR) 
Mechanical features of a 700 MHz bridge-coupled drift tube 
linac, 17:32982 (R;US) 
Operation of the APEX photoinjector accelerator at 40 MeV, 
17:34348 (R;US) 
SCRUNCHER phase and amplitude control, 17:34409 (R;US) 
Video profile monitor diagnostic system for GTA, 17:34405 (R;US) 
LINEAR COLLIDERS 
A finite different field solver for dipole modes, 17:34375 (R;US) 
Accelerator structure work for NLC, 17:34352 (R;US) 
Computer determination of the scattering matrix properties of N- 
port cavities, 17:34374 (R;US) 
Final focus systems for linear colliders, 17:34429 (R;US) 
Frontiers of accelerator instrumentation, 17:34436 (R;US) 
High-gradient studies on 11.4 GHz copper accelerator struc- 
tures, 17:34435 (R;US) 
Multibunch motion with nearest neighbor wakefield coupling, 
17:34378 (R;US) 
LINERS 
Verification of ultrasonic indications in austenitic overlay, 
17:34304 (IA;CS;In Slovak) 
LIPS 
See ORAL CAVITY 
LIQUEFACTION 
See also COAL LIQUEFACTION 
Study of wood liquefaction: hydroprocessing of solvolysis oil, 
17:33273 (R;FR;In French) 
LIQUEFIED GASES 
See also LIQUEFIED PETROLEUM GASES 
Sealing characteristics of a carbon segmented circumferential 
seal for a liquid oxygen turbopump, 17:33922 (R;JP;In Japan- 
ese) 
LIQUEFIED PETROLEUM GASES 
Evaluation of aftermarket fuel delivery systems for natural gas 
and LPG vehicles, 17:33936 (R;US) 
LIQUID ASPHALT 
See PETROLEUM RESIDUES 
LIQUID COLUMN CHROMATOGRAPHY 
Liquid chromatographic analysis of coal surface properties: 
Quarterly progress report, April-June 1992, 17:32652 (R;US) 
LIQUID EFFLUENTS 
See LIQUID WASTES 
LIQUID FUELS 
See also DIESEL FUELS 
FUEL OILS 
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LIQUID FUELS 


GASOLINE 
KEROSENE 
Device promoting the dispersion of fuel when atomized, 
17:33918 (PA;CA) 
LIQUID METAL COOLANT 
See LIQUID METALS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS 

Visualization of streak line in liquid metal, 17:33260 (RA;JP;In 
Japanese) 

LIQUID SCINTILLATION DETECTORS 

Studies of heavy-ion reactions and transuranic nuclei: Progress 
report, September 1, 1991—August 31, 1992, 17:35288 (R;US) 

LIQUID WASTES 

See also WASTE WATER 

Analysis of proposed postclosure alternatives for the Bear 
Creek Burial Grounds at the Oak Ridge Y-12 Plant, Oak 
Ridge, Tennessee, 17:33034 (R;US) 

Assessment of LANL liquid waste management documentation, 
17:32976 (R;US) 

Effluent and environmental monitoring report for the calendar 
year 1991, 17:34622 (R;US) 

Monthly mean values of eddy diffusion coefficients in the lower 
stratosphere, 17:34603 (RA;US) 

Quality Assurance Project Plan for Facility Effluent Monitoring 
Plan activities: Revision 1, 17:33057 (R;US) 

LIQUIDS 
See also COAL LIQUIDS 
LIQUID METALS 
NATURAL GAS LIQUIDS 

Precision liquid-level measurement in deep tanks using a swept- 
rf resonant cavity, 17:34228 (R;US) 

Thinning and rupture of a thin liquid film on a heated surface: 
Annual technical progress report, November 1, 1991—October 
31, 1992, 17:34232 (R;US) 

Vacuum ultraviolet electronic properties of liquids: Final perfor- 
mance report, 1 February 1988-31 July 1989, 17:35337 (R;US) 

LITHIUM 6 REACTIONS 

Effects of non-resonant breakup states in polarized ®Li scatter- 

ing, 17:35311 (RA;JP) 
LITHIUM 7 TARGET 

Calculation of neutron elastic and inelastic scattering from 7Li, 
17:35255 (RA;CN) 

Progress of nuclear data measurements in Peking University, 
17:35267 (RA;CN) 

LITHIUM CARBONATES 

Impedance analysis for oxygen reduction in lithium carbonate 

mett: Effect of partial pressure of oxygen, 17:33756 (R;US) 
LITHIUM OXIDES 

The heat capacity and derived thermophysical properties of 

LigZrO3 and LigZrOg from 0 to 1000 K, 17:35409 (R;NL) 
LITHIUM-SULFUR BATTERIES 
Corrosion-resistant coatings for high-temperature high-sulfur- 
activity applications: Final report, 17:33685 (R;US) 
LIXIVIATION 
See LEACHING 
LMFBR TYPE REACTORS 
See also BELOYARSK-3 REACTOR 
CLINCH RIVER BREEDER REACTOR 

A fast reactor transient analysis methodology for PCs: Volume 
3, LTC program manual of the QuickBASIC code, 17:33449 
(R;US) 

Experimental and design experience with passive safety fea- 
tures of liquid metal reactors, 17:33663 (R;US) 

Pretest predictions of the Fast Flux Test Facility Passive Safety 
Test Phase IIB transients using United States derived com- 
puter codes and methods, 17:33664 (R;US) 

SIMMERP-III code and space-energy dependent dynamic of fast 
reactors, 17:33453 (RA;JP;in Japanese) 

The US Advanced Liquid Metal Reactor and the Fast Flux Test 
Facility Phase IIA passive safety tests, 17:33662 (R;US) 

Transient evaporation and stratification of two immiscible liquids 
for LMFBR transition phase analysis, 17:33454 (R;DE) 
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Transient safety performance of a liquid metal reactor with ni- 
tride fuel, 17:33661 (R;US) 
LNG SPILLS 
See GAS SPILLS 
LOAD MANAGEMENT 
Enhancing electricity’s value to society: Volumes 1 and 2, 
17:33673 (R;CA) 
LOBSTERS 
Radiological survey results at Beverly Harbor, Beverly, Massa- 
chusetts (VB025), 17:33050 (R;US) 
LOCA 
See LOSS OF COOLANT 
LOCAL GOVERNMENT 
The information age as a work in progress: Implications for 
technical communicators, 17:35445 (R;US) 
LOGIC (MATHEMATICS) 
See MATHEMATICAL LOGIC 
LOGIC CIRCUITS 
Sensor-based driving of a car with fuzzy inferencing VLSI chips 
and boards, 17:34192 (R;US) 
LONG VALLEY 
Geologic results from the Long Valley exploratory well, 
17:33353 (RA;US) 
Long Valley exploratory well - Summary, 17:33351 (RA;US) 
The Long Valley well - Phase Il operations, 17:33352 (RA;US) 
LONG WAVE RADIATION 
Effect of stratospheric aerosol on longwave radiative fluxes: 
Variation with latitude and season, 17:34610 (RA;US) 
Relative influence of stratospheric aerosols on solar and long- 
wave radiative fluxes for a tropical atmosphere, 17:34605 
(RA;US) 
Solar and longwave effects of stratospheric perturbations, 
17:34613 (RA;US) 
LOOPS (IN PILE) 
See IN PILE LOOPS 
LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOS ALAMOS NATIONAL LABORATORY 
See LANL 
LOSS OF COOLANT 
Analysis of the UPTF separate effects Test 11 (steam-water 
countercurrent flow in the broken loop hot leg) using RE- 
LAP5/MOD2, 17:33433 (R;US) 
Analysis of two small break loss-of-coolant experiments in the 
BETHSY facility using RELAP5/MODS3, 17:33582 (R;US) 
LWR safety: thermal-hydraulic transient analysis codes at PS! - 
a sample application to a loss-of-coolant accident for a PWR, 
17:33428 (IA;CH) 
LOSSES (PARTICLES) 
See PARTICLE LOSSES 
LOUISIANA 
Field studies of beach cones as coastal erosion control/reversal 
devices for areas with significant oil and gas activities: Tech- 
nical progress report, Aprit-June 1992 and Project status 
report, June 1992, 17:34641 (R;US) 
Geothermal well operations and automation in a competitive 
market, 17:33374 (RA;US) 
LOW DOSE IRRADIATION 
Collection, validation, and description of data for the Oak Ridge 
nuclear industry mortality study, 17:34884 (R;US) 
LOW FREQUENCY RADIATION 
See LONG WAVE RADIATION 
LOW-LEVEL RADIOACTIVE WASTES 
An assessment of off-gas treatment technologies for application 
to thermal treatment of Department of Energy wastes, 
17:32917 (R;US) 
Assessment of LANL solid low-level mixed waste documenta- 
tion, 17:32968 (R;US) 
Assessment of LANL solid low-level waste management docu- 
mentation, 17:32967 (R;US) 
Assessment of LANL transportation policies and procedures, 
17:32885 (R;US) 





Conceptual design for the Waste Receiving And Processing fa- 
cility Module 2A: Volume 2, Project cost estimate, 17:32919 
(R;US) 

Development of the advanced package system for miscella- 
neous LLW, 17:32952 (iA;JP) 

Dewatering and RCRA partial closure action on solar 
evaporation ponds, Rocky Flats Plant, Golden, Colorado: En- 
vironmental Assessment, 17:32914 (R;US) 

Grout Treatment Facility waste feed acceptance criteria: Revi- 
sion 1, 17:33021 (R;US) 

High-sensitivity measurements for low-level TRU wastes using 
advanced passive neutron techniques, 17:33231 (R;US) 

Mixed and Low-Level Treatment Facility Project: Appendix B, 
Waste stream engineering files, Part 1, Mixed waste streams, 
17:32926 (R;US) 

Mixed and Low-Level Waste Treatment Facility Project: Appen- 
dix B, Waste stream engineering files: Part 2, Low-level 
waste streams, 17:32927 (R;US) 

Mixed and Low-Level Waste Treatment Facility project: 
Appendix A, Environmental and regulatory planning and doc- 
umentation: Draft, 17:32925 (R;US) 

Mixed and Low-Level Waste Treatment Facility project: Executive 
summary: Volume 1, Program summary information; Volume 
2, Waste stream technical summary: Draft, 17:32928 (R;US) 

Mixed and low-level waste treatment facility project: Volume 3, 
Waste treatment technologies (Draft), 17:32929 (R;US) 

Summary of radioactive solid waste received in the 200 Areas, 
17:33007 (R;US) 

LP-GAS 
See LIQUEFIED PETROLEUM GASES 
LUCIE-1 REACTOR 

Auxiliary feedwater system risk-based inspection guide for the 
St. Lucie Unit 1 Nuclear Power Generation Station, 17:33430 
(R;US) 

LUNGS 

A dose rate model predicting radon-induced lung cancer risk in 
rats, 17:34925 (IA;AT) 

AERIN: Radioactive aerosol dose calculations, 
(CM;US) 

Measurements of simulated lung deposition of radon daughters, 
17:34936 (IA;AT) 

Radon and lung cancer: protocol and procedures of the multi- 
center studies in the Ardennes-Eifel region, Brittany and the 
Massif Central region, 17:34929 (IA;AT) 

The German radon project-feasibility of methods and first re- 
sults, 17:34928 (IA;AT) 

The use of autoradiographic data for estimating tumor cell dose 
in alpha immunotherapy, 17:34883 (RA;US) 

LWGR TYPE REACTORS 
See also CHERNOBYLSK-4 REACTOR 
N-REACTOR 

Retrofitting of WWR- and RBMK-reactors, 17:33586 (RA;DE;In 

German) 
LYASES 

Molecular biology of coal bio-desulfurization: Quarterly technical 

progress report, April 1—June 30, 1992, 17:32615 (R;US) 


17:35467 


M CODES 
MACS: MACS LATTICE VIBRATION NEUTRON SCATTRING 
CODES, 17:35495 (CM;US) 
MC**2-2: Fast neutron spectra & multigp x-secs, 17:35494 
(CM;US) 
MOCUS: Minimal sets from fault trees, 17:35489 (CM;US) 
MSF21VTE21: Desalination plant optimization, 17:35488 
(CM;US) 
MA 754 
See NICKEL BASE ALLOYS 


MA 


956 
See IRON BASE ALLOYS 


MAGNETOTAIL 


MACH-ZEHNDER INTERFEROMETER 
Physical modeling by laser ultrasonics. Seismic prospecting ap- 
plication, 17:32694 (R;FR;In French) 
MACHINE PARTS 
See also GEARS 
A sphere and cylinder alignment system, 17:34210 (R;US) 
MACHINE TOOLS 
AnalyticaVexperimental methods supporting an “error budget’- 
based design of the PATS/PFMS, 17:34208 (R;US) 
MAGMAMAX PROCESS 
See BINARY-FLUID SYSTEMS 
MAGNETIC BAYS 
Transport processes in the Earth magnetosphere and a magne- 
tospheric substorm theory, 17:35101 (IA;SU;in Russian) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC CONFINEMENT 

Magnetic Fusion Energy, 1991, 17:35428 (R;US) 

Salient issues of edge physics pertaining to loss of confinement: 
A resistive MHD analysis: Technical progress report, FY90, 
17:35367 (R;US) 

MAGNETIC DIPOLES 
A finite different field solver for dipole modes, 17:34375 (R;US) 
MAGNETIC FIELDS 
See also CRITICAL FIELD 
GEOMAGNETIC FIELD 

An approach to 3D magnetic field calculation using numerical 
and differential algebra methods, 17:34370 (R;US) 

Field correction in three dimensions for a one-meter long per- 
manent magnet wiggler, 17:34403 (R;US) 

Influence of cable eddy currents on magnetic field harmonics, 
17:34382 (R;US) 

Investigation of effects of 60-Hz electric and magnetic fields on 
operant and social behavior and on the neuroendocrine 
system of nonhuman primates: Neuroendocrine portion of Ex- 
periment IV: Quarterly report No. 38, 17:35065 (R;US) 

Microwave and R.F. response of the high T. superconductors, 
17:35354 (RA;FR) 

Research for electric energy systems: 
17:33671 (R;US) 

MAGNETIC MONOPOLES 

Magnetic monopole motion in a field of a magnetic dipole, 

17:35083 (IA;SU;in Russian) 
MAGNETIC SPECTROMETERS 

Mechanical design of the LAMPF Medium Resolution Spectrom- 
eter and CEBAF Short Orbit Spectrometer magnets, 
17:34415 (R;US) 

MAGNETIC TESTING 

Development and applications of a new computer-controlied 

magnetic inspection system, 17:34308 (R;US) 
MAGNETISM 

Electromagnetic inspection: 

(R;FR;In French) 
MAGNETOPAUSE 

Electron acceleration in shift MHD flows at the Earth magneto- 
sphere boundary, 17:35094 (IA;SU;In Russian) 

Kauling effect in active cosmic plasma regions, 17:35095 
(IA;SU;In Russian) 

Magnetopause accelerated motions under action of solar wind 
inhomogeneities as a trigger of the Kelvin-Helmholtz instabil- 
ity, 17:35098 (IA;SU;In Russian) 

MAGNETOSPHERE 
See EARTH MAGNETOSPHERE 
MAGNETOTAIL 

Initial distribution effect on the spectrum of energetic protons in 
the magnetotail, 17:35104 (IA;SU;In Russian) 

Kauling effect in active cosmic plasma regions, 17:35095 
(IA;SU;In Russian) 

On the structures of magnetic flux rope type, 17:35107 (IA;SU;In 
Russian) 

Simulation of the particle injection process into the geostation- 
ary orbit, 17:35105 (IA;SU;In Russian) 


An annual report, 


CRABE process, 17:34302 
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MAGNETOTELLURIC SURVEYS 


MAGNETOTELLURIC SURVEYS 

Geothermal geophysical research in electrical methods at 
UURI, 17:33349 (RA;US) 

New approaches to estimation of magnetotelluric parameters: 
Final technical report, 1 August 1989-31 July 1991, 17:33354 
(R;US) 

Study of a precision resistivity analytic method by the deep elec- 
tromagnetic survey.: Reflection response in case of resistivity 
changing continuously, 17:35073 (IA;JP;in Japanese) 

Study of a precision resistivity analytic method by the deep elec- 
tromagnetic survey.: Study of reflectivity MT method, 
17:33356 (IA;JP;in Japanese) 

Study of a precision resistivity analytic method by the deep elec- 
tromagnetic survey.: Reflection r in case of resistivity 
changing continuously, 17:35073 (IA;JP;In Japanese) 

Study of a precision resistivity analytic method by the deep elec- 
tromagnetic survey.: Study of reflectivity MT method, 
17:33356 (IA;JP;in Japanese) 

Study of a precision resistivity analytic method by the deep elec- 
tromagnetic survey.: Reflection response in case of resistivity 
changing continuously, 17:35073 (IA;JP;in Japanese) 

Study of a precision resistivity analytic method by the deep elec- 
tromagnetic survey.: Study of reflectivity MT method, 
17:33356 (IA;JP;in Japanese) 

Study of a precision resistivity analytic method by the deep elec- 
tromagnetic survey.: Reflection response in case of resistivity 
changing continuously, 17:35073 (IA;JP;In Japanese) 

MAGNETS 
See also ELECTROMAGNETS 
PERMANENT MAGNETS 

Harmonics suppression in electromagnets with application to the 
ALS storage ring corrector magnet design, 17:34422 (R;US) 

Iron yoke eddy current induced losses with application to the 
ALS septum magnets, 17:34367 (R;US) 

The design and manufacture of the Fermilab Main Injector 
Dipole Magnet, 17:34391 (R;US) 

MAIZE 

Organization of the R chromosome region in maize: Triennial 
report, 17:33270 (R;US) 

The effect of cropping sequence on the crop yield and nutrient 
availability, 17:34858 (IA;ID;in Indonesian) 

[Genomic variation in maize]: Final project report, 17:33269 
(R;US) 

MALAYA 
See MALAYSIA 
MALAYSIA 

Spatial and temporal patterns of biotic exchanges of CO. be- 
tween the atmosphere and tropical landscapes and their role 
in the global carbon balance: Progress report of SUNY-ESF 
Group, 17:34640 (R;US) 

MALIGNANCIES 
See NEOPLASMS 
MAMMARY GLANDS 

Dosimetry for the therapeutic application of HMFG-1 MoAb by 
IP infusion using whole body profile counting and serial blood 
sampling, 17:34878 (RA;US) 

MAN 

See also PERSONNEL 

Experimental, statistical and biological models of radon carcino- 
genesis, 17:34934 (IA;AT) 

Local Auger electron dosimetry of K-40, 17:34937 (IA;AT) 

Low-level dose induced chromosome aberrations in human 
blood lymphocytes, 17:34926 (IA;AT) 

Radon progeny deposition in the nasal and bronchial regions of 
the respiratory tract, 17:34988 (IA;AT) 

Regional deposition of radon decay products in human airways, 
17:34987 (IA;AT) 

MANAGEMENT 
See also DATA BASE MANAGEMENT 
ENERGY MANAGEMENT 
LOAD MANAGEMENT 
NUCLEAR MATERIALS MANAGEMENT 
RECORDS MANAGEMENT 
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RESOURCE MANAGEMENT 
WASTE MANAGEMENT 

Evaluation of S-101 course “Supervisors Orientation to Occupa- 
tional Safety Compliance in DOE” taught in Amarillo, Texas 
May 19-22, 1992, 17:35066 (R;US) 

Evaluation of S-101 course “Supervisors Orientation to Occupa- 
tional Safety Compliance in DOE” taught in Richland, 
Washington May 5-8, 1992, 17:35067 (R;US) 

Evaluation of S-101 course “Supervisors Orientation to Occupa- 
tional Safety Compliance in DOE” taught in Livermore, 
California April 21, 1992—April 24, 1992, 17:35071 (R;US) 

MANGANESE 
Pilot network for metals in wet deposition, 17:34531 (R;US) 
Theoretical studies of molecular interactions, 17:34104 (RA;US) 
MANIPULATORS 
SMART: A modular architecture for robotics and teleoperation, 
17:34219 (R;US) 
MANOMETERS 
See PRESSURE GAGES 
MANUFACTURING 

A sphere and cylinder alignment system, 17:34210 (R;US) 

Photovoltaic electricity: materials, photocells, systems, 
17:33316 (R;FR;In French) 

MANUFACTURING FACILITIES 

See INDUSTRIAL PLANTS 

MAPLE TYPE REACTORS 

Fully integrated analysis of reactor kinetics, thermalhydraulics 
and the reactor control system in the MAPLE-X10 research 
reactor, 17:33555 (RA;JP) 

MAPPING (TOPOLOGICAL) 

See TOPOLOGICAL MAPPING 
MARINE ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 
MARINE VEHICLE ACCIDENTS 

See ACCIDENTS 
MARKET 

Market hub technology in the domestic natural gas distribution 
system: A panel discussion (Natural gas market center or 
hub.), 17:32833 (R;US) 

MARKET SHARES 

See MARKET 

MASS 

Active neutron counting software for nuclear material verification 
with the neutron collar and the active well coincidence 
counter, 17:33180 (RA;FR;In English, French) 

Analysis of the VDC results in the passive neutron assay, 
17:33172 (RA;FR;In English, French) 

Evaluation of the U-Pu residual mass from spent fuel assem- 
blies with passive and active neutronic methods, 17:33155 
(RA;FR;In French) 

NDA techniques applied to a major transfer of nuclear material, 
17:33157 (RA;FR;In English, French) 

Neutron multiple correlation analysis method applied to the as- 
say of radioactive waste, 17:33179 (RA;FR;In English, French) 

Non-destructive isotopic uranium assay by multiple delayed 
neutron measurements, 17:33173 (RA;FR;In English, French) 

The measurement capabilities of Phonid 3b, 17:33177 
(RA;FR;In English, French) 

Unattented mode monitoring of passive neutron coincidence de- 
tector systems using a commercial data logger, 17:33176 
(RA;FR;In English, French) 

MASS BALANCE 

Optimal data verification procedures, 17:33214 (RA;FR;In Eng- 
lish, French) 

The computer program Memo - A tool to establish detailed mea- 
surement models for NRTA test procedures, 17:33215 
(RA;FR;In English, French) 

MASS DISTRIBUTION 

Mass distribution for 11 MeV neutron-induced fission of 28U, 

17:35268 (RA;CN) 
MASS SPECTRA 

How to solve the mass spectrum of quarks and leptons, 

17:35141 (R;JP) 





MASS SPECTROMETERS 

A permanent magnet system for a cyclotron used as a mass 
spectrometer, 17:34497 (R;US) 

Analysis of electrospray derived ions using a quadrupole ion 
trap mass spectrometer, 17:34053 (R;US) 

Design and implementation of a de-based magnetic field con- 
troller with electronic temperature stabilized Hall generator, 
17:32884 (R;US) 

Design of a compact permanent magnet Cyclotron Mass Spec- 
trometer for the detection and measurement of trace isotopes, 
17:34496 (R;US) 

MASS SPECTROSCOPY 

8. Nordic mass spectrometry conference: Abstracts, 17:34072 
(;DK) 

Development of laser-ion beam photodissociation methods: 
Progress report, December 1, 1991—November 30, 1992, 
17:34055 (R;US) 

Optimal sample to tracer ratio for i dilution mass spec- 
trometry: the polyisotopic case, 17:33139 (RA;FR;In English, 
French) 

Study on fracture system gases.: Effectiveness of a fingerprint 
method as the geothermal probing method, 17:33357 
(IA;JP;in Japanese) 

Why should we do some more isotope-specific thinking in mea- 
surements for safeguards, 17:33133 (RA;FR;In English, 
French) 

MASSACHUSETTS 

Results of the radiological survey at the former Chapman Valve 
Manufacturing Company, Indian Orchard, Massachusetts 
(ClO001), 17:33051 (R;US) 

MASURIUM 
See TECHNETIUM 
MATERIAL BALANCE AREA 
International safeguards without material balance areas, 
17:33104 (R;US) 

MATERIALS (BUILDING) 

See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 

See COMPOSITE MATERIALS 
MATERIALS (DIELECTRIC) 

See DIELECTRIC MATERIALS 
MATERIALS (ENVIRONMENTAL) 

See ENVIRONMENTAL MATERIALS 
MATERIALS (POROUS) 

See POROUS MATERIALS 
MATERIALS (SEMICONDUCTOR) 

See SEMICONDUCTOR MATERIALS 
MATERIALS (SHIELDING) 

See SHIELDING MATERIALS 
MATERIALS HANDLING EQUIPMENT 

See also EARTHMOVING EQUIPMENT 

REMOTE HANDLING EQUIPMENT 

Self-cleaning feed distributing delivery device for glass melters, 

17:34046 (PA;US) 
MATERIALS TESTING 
[Hyperfine experimental investigation of zirconia ceramics]: [An- 
nual progress report 20], 17:34012 (R;US) 
MATERIALS TESTING REACTOR JAPAN 
See JMTR REACTOR 
MATERIALS WORKING 

Lisp and portability: The Process Modeling System, 17:34209 

(R;US) 
MATHEMATICAL LOGIC 

See also ALGORITHMS 

OTTER2: Resolution style theorem prover, 17:35477 (CM;US) 

OTTER2: Resolution style theorem prover, 17:35476 (CM;US) 

MATHEMATICAL MODELS 
See also ATOMIC MODELS 
CLIMATE MODELS 
FLOW MODELS 
GENERAL CIRCULATION MODELS 
STATISTICAL MODELS 

A mathematical model of the behaviour of concrete backfill in an 

underground radioactive-waste repository, 17:32942 (R;FR) 


MEETINGS 


Analysis of the velocity model problem for seismic image pro- 
cessing, 17:32696 (R;FR;In French) 

Configurational diffusion of asphaltenes in fresh and aged cata- 
lysts extrudates: Quarterly progress report, March 20, 
1992—June 20, 1992, 17:34083 (R;US) 

Simulation of fracture formation, 17:35077 (IA;JP;in Japanese) 

MATHEMATICS 
See also DIFFERENTIAL CALCULUS 
GEOMETRY 
INTEGRAL CALCULUS 
NUMERICAL ANALYSIS 
STATISTICS 
Mathematical software under UNICOS at LCC, 17:35517 (R;US) 
MATRICES 

See also KOBAYASHI-MASKAWA MATRIX 

An efficient algorithm to row and column counts for 
sparse Cholesky factorization, 17:35510 (R;US) 

MATTER 
See also ANTIMATTER 
ORGANIC MATTER 
QUARK MATTER 
VOLATILE MATTER 

Simple grid generation technique for hypersonic flow around 

complex configuration, 17:34260 (RA;JP;In Japanese) 
MAXIMUM PERMISSIBLE INTAKE 

Development of "Temporary standards for maximum permissible 
content of '*4Cs and '5’Cs in food products intended for pop- 
ulation feeding’ (April 1987), 17:34902 (IA;BG;in Bulgarian) 

MEASURED VALUES 
See DATA 
MEASURING INSTRUMENTS 
See also CALORIMETERS 
DOSEMETERS 
LEVEL INDICATORS 
PRESSURE GAGES 
RADIATION DETECTORS 
SPECTROMETERS 
STRAIN GAGES 
WEIGHT INDICATORS 

A survey of NDA instrumentation used routinely by the Euratom 
safeguards directorate, 17:33118 (RA;FR;in English, French) 

Collecting soil vapor from the Vadose Zone with an instru- 
mented membrane system, 17:34744 (R;US) 

Development of a jet fuel thermal stability flow rig which em- 
ploys direct gravimetric analysis of both surface and fuel 
insoluble deposits, 17:32799 (RA;US) 

High-sensitivity measurements for low-level TRU wastes using 
advanced passive neutron techniques, 17:33231 (R;US) 

The design of a shock isolation system for large structures un- 
dergoing large displacements, 17:34517 (R;US) 

MEASURING METHODS 

Three-dimensional measurement of turbulent shear flows using 
digital image processing, 17:34293 (RA;JP;in Japanese) 

Variance propagation at the Portsmouth Uranium Enrichment 
Plant, 17:32854 (R;US) 

MECHANICAL STRUCTURES 

See also INTAKE STRUCTURES 

Turbulent flow as a coherent structure of turbulent 
shear flows, 17:34252 (RA;JP;In Japanese) 

MECHANICAL VIBRATIONS 

Development of a boundary element method program for nu- 
merical analysis of supersonic unsteady flow, 17:34266 
(RA;JP;in Japanese) 

Over-the-road tests of nuclear materials package response to 
normal environments, 17:32888 (R;US) 

MEDICAL PERSONNEL 

See also RADIOLOGICAL PERSONNEL 

Hanford Fire Department Emergency Medical Services Program 
Plan, 17:33095 (R;US) : 

MEDICINES 
See DRUGS 
MEETINGS 

Paul Scherrer Institut annual report 1991: Annex 4: PSI nuclear 

energy research, Progress report 1991, 17:33982 (1;CH) 
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MEETINGS 


Safeguards and Nuclear Material Management, 

(R;FR;In English, French) 
MELANOMAS 

Mathematical analysis of the uptake kinetics of antitumor 
antibodies in the spheroid model of free floating micrometas- 
tases, 17:34802 (RA;US) 

MELATONIN 

Investigation of effects of 60-Hz electric and magnetic fields on 
operant and social behavior and on the neuroendocrine 
system of nonhuman primates: Neuroendocrine portion of Ex- 
periment IV: Quarterly report No. 38, 17:35065 (R;US) 

MELTDOWN 
Project "CORVIS’, an investigation of reactor pressure vessel 
failure modes after core melting, 17:33422 (IA;CH) 
MELTING 
Energy savings in glass melting, 17:33830 (IA;DE) 
Optimization of oxy-fuel fired glass melting, 17:33841 (IA;DE) 
MEMBRANES 

See also CELL MEMBRANES 

Development of a high-efficiency membrane combined two- 
phase methane fermentation system.: Pilot plant to treat high 
concentration waste water, 17:33279 (RA;JP) 

Development of a high-efficiency membrane complex methane 
production unit.: Pilot plant for low-concentration waste water, 
17:33280 (RA;JP) 

High temperature membranes for H2S and SO. separations: 
Quarterly progress report, April 1, 1992—June 30, 1992, 
17:32622 (R;US) 

lon-exchange membranes for bulk separation of H2S and COz, 
17:32810 (R;US) 

MERCURY 

Hazardous Waste/Mixed Waste Treatment Building throughput 
study, 17:33030 (R;US) 

Mercury, the hazardous element. From specification over con- 
tinuous emission monitoring to process control, 17:34567 
(RA;DE;in German) 

Pilot network for metals in wet deposition, 17:34531 (R;US) 

Reduction of mercury in zinc/alkaliimanganese batteries, 
17:33677 (IA;DE;In German) 

Trends in mercury concentrations in the hair of women of Nome, 
Alaska - Evidence of seafood consumption or abiotic absorp- 
tion?, 17:35062 (R;US) 

MESH GENERATION 

Computation of internal flows using unstructured triangular 
meshes, 17:34261 (RA;JP;in Japanese) 

Numerical computations using multi-domain 
17:34262 (RA;JP;in Japanese) 

MESON FACTORIES 

See also LAMPF LINAC 

Beam position monitoring system for the proposed asymmetric 
B Factory at SLAC, 17:34437 (R;US) 

Injection issues of electron-positron storage rings, 17:34438 
(R;US) 

MESON-DEUTERON INTERACTIONS 

See DEUTERIUM TARGET 

METAL-GAS BATTERIES 

Ex-situ and in-situ spectroscopic studies of the passive film on 
alkali and alkaline earth metals in nonaqueous solvents: Final 
report, 17:33686 (R;US) 

METAL-METAL OXIDE BATTERIES 
See also NICKEL-CADMIUM BATTERIES 
ZINC-MANGANESE BATTERIES 
LiMnO, batteries for heavy current applications, 17:33678 
(IA;DE;In German) 
METAL-NONMETAL BATTERIES 
See also LITHIUM-SULFUR BATTERIES 
SODIUM-SULFUR BATTERIES 

Dual role of nickel in sodium/nickel chloride batteries, 17:33675 

(R;US) 
METALLOTHIONEIN 

Metallothionein bioconjugates as delivery vehicles for bismuth- 

212 alpha particle therapy, 17:34820 (RA;US) 


17:33105 


technique, 
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METALS 

See also ACTINIDES 
ALUMINIUM 
CADMIUM 
LEAD 
LIQUID METALS 
MERCURY 
THALLIUM 
ZINC 

Analytical and experimental evaluation of joining ceramic oxides 
to ceramic oxides and ceramic oxides to metal for advanced 
heat engine applications: Final report, 17:33911 (R;US) 

Hydrogen production during processing of radioactive sludge 
containing noble metals, 17:33025 (R;US) 

METHANE 

Acorrelated k-distribution model of the atmospheric heating rates 
for overlapping spectra of CH, and N2O, 17:34616 (R;US) 

Combustion kinetics and reaction pathways, 17:34172 (RA;US) 

Development of a high-efficiency membrane combined two- 
phase methane fermentation system.: Pilot plant to treat high 
concentration waste water, 17:33279 (RA;JP) 

Development of a high-efficiency membrane complex methane 
production unit.: Pilot plant for low-concentration waste water, 
17:33280 (RA;JP) 

lon-exchange membranes for bulk separation of H2S and COz, 
17:32810 (R;US) 

Kinetics of combustion related processes at high temperatures, 
17:34171 (RA;US) 

Single-collision studies of hot atom energy transfer and chemi- 
cal reaction, 17:34116 (RA;US) 

Stabilization of lifted turbulent-jet flames, 17:34183 (RA;US) 

Use of landfill gas with high concentration of halogenated hydro- 
carbons and possibilities for its treatment, 17:33275 (1;DE;In 
German) 

METHANOL 

A novel process for methanol synthesis: Progress report, March 
1, 1992—May 31, 1992, 17:32614 (R;US) 

A shock tube study of the reactions of the hydroxyl radical with 
combustion species, 17:34154 (RA;US) 

Influence of surface defects and local structure on oxygenate re- 
action pathways over metal oxide surfaces: Progress report, 
August 1991—July 1992, 17:34081 (R;US) 

Methanol synthesis from synthesis gas in the presence of Cu, Al 
and Zn - mixed - oxide catalysts, 17:33304 (R;FR;In French) 

Spectroscopic probes of vibrationally excited molecules at 
chemically significant energies, 17:34110 (RA;US) 

Theoretical investigations in kinetics and dynamics, 17:34173 
(RA;US) 

METHANOL FUELS 

Demonstration tests for converting oil-fired power plants to 
methanol.: Demonstration tests of a total system for reformed 
methanol power generation (combustion research), 17:33401 
(RA;JP) 

Demonstration tests of methanol conversion for oil-fired power 
plants.: Developmental research on a methanol engine sys- 
tem for power generation, 17:33402 (RA;JP) 

METHOXY RADICALS 

Photoionization-photoelectron research, 17:34127 (RA;US) 
METHYL ALCOHOL 

See METHANOL 
METHYL CHLORIDE 

Flash photolysis-shock tube studies of biomolecular reactions, 
17:34105 (RA;US) 

METHYL IODIDE 

Experimental studies on removal of airborne fission products 
methyl iodide by sprays in containment, 17:34528 (R;CN;In 
Chinese) 

Single-collision studies of hot atom energy transfer and chemi- 
cal reaction, 17:34116 (RA;US) 

METHYL RADICALS 

A shock tube study of the reactions of the hydroxyl radical with 
combustion species, 17:34154 (RA;US) 

Flash photolysis-shock tube studies of biomolecular reactions, 
17:34105 (RA;US) 





Molecular beam studies of reaction dynamics, 17:34134 (RA;US) 
Spectroscopy and kinetics of combustion gases at high temper- 
atures, 17:34165 (RA;US) 
Time-resolved FTIR emission studies of laser photofragmenta- 
tion and radical reactions, 17:34135 (RA;US) 
Variational transition state theory, 17:34115 (RA;US) 
METHYL-FUEL 
See ALCOHOLS 
METHANOL 
METHYLACETYLENE 
See PROPYNE 
METHYLBENZENE 
See TOLUENE 
METHYLENE CHLORIDE 
Variational transition state theory, 17:34115 (RA;US) 
METHYLENE RADICALS 
Spectroscopy and reactions of transient molecules by time- 
resolved Fourier transform emission spectroscopy, 17:34158 
(RA;US) 
METHYLIDENE RADICALS 
See METHYLENE RADICALS 
METROPOLITAN AREAS 
See URBAN AREAS 
MHD GENERATOR CFFF 
Technical progress report for the magnetohydrodynamics Coal- 
Fired Flow Facility, October 1, 1991—December 31, 1991, 
17:33755 (R;US) 
MICE 
Effect of intemal radiation 'S'-i on leucocyte and erythrocyte of 
albino wistar mice, 17:35007 (IA;ID;In Indonesian) 
The effects of graded doses of 1 MeV fission neutrons or X-rays 
on the murine hematopoietic stroma, 17:34887 (R;NL) 
The role of mammary gland on '*'-| uptake by neonatal of wis- 
tar mice, 17:35008 (IA;ID;In Indonesian) 
MICELLAR SYSTEMS 
Applications of micellar enzymology to clean coal technology: 
Eleventh quarterly report, 17:32613 (R;US) 
MICHELSON INTERFEROMETER 
Physical modeling by laser ultrasonics. Seismic prospecting ap- 
plication, 17:32694 (R;FR;in French) 
MICROBIAL FLORA 
See MICROORGANISMS 
MICROCOMPUTERS 
Operation of the advanced multi-language PC system for safe- 
guards reports and inspection support for single-MBA or 
multi-MBA, 17:33225 (RA;FR;In English, French) 
MICROEARTHQUAKES 
Study of a micro-earthquake method.: Micro-seismic activities in 
the Hohi geothermal area (in 1990), 17:35074 (IA;JP;in 


Japanese) 

Study of a micro-earthquake method.: Temporary micro-seismic 
observation system in Geoloical Survey of Japan, 17:35075 
(IA;JP;in Japanese) 

MICROELECTRONICS 
Integration of environmentally compatible soldering technolo- 
gies for waste minimization, 17:33869 (R;US) 
MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 

Eleventh annual conference on alcohol and biomass energy 
technologies, 17:33272 (R;JP) 

Means for monitoring and control of microbiological activity in fu- 
els, 17:32779 (RA;US) 

MICRORADIOGRAPHY 

Basic research for developing the quantitative neutron radiogra- 

phy, 17:34495 (RA;JP) 
MICROSPHERES 
Microparticle-based fluorescence 
(R;US) 
MID-ATLANTIC REGION 
See USA 
MIDDLE DISTILLATES 
See PETROLEUM DISTILLATES 


immunoassay, 17:34051 


MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 
MILITARY EQUIPMENT 
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DNA Radiation Environments Program - Spring 1990 2-meter 
box experiments and analyses, 17:35020 (R;US) 

Human factors design guidelines for Army Tactical Command 
and Control System (ATCCS) soldier-machine interface, Ver- 
sion 2.0, 17:34500 (R;US) 

Provide technical analysis of US Army weapons systems, and re- 
lated generic technologies of military interest, along with quick 
response technical support: Final report, 17:34498 (R;US) 

MILITARY PERSONNEL 

Joint Service Common Operating Environment (COE) Common 
Geographic Information System j requirements, 
17:35533 (R;US) 

MILK 

Evaluation of the ®°Sr- and 'S’Cs-levels in milk and milk prod- 
ucts from regions of South-West Bulgaria for May 1986 - April 
1987, 17:34830 (IA;BG;in Bulgarian) 

Evaluation of the level of “Cs + '57Cs and total beta- 
radioactivity in the milk in Kozloduj NPP environment, 

17:34665 (IA;BG;In Bulgarian) 

Milk radioactivity after single intake of technogenic radionuclides 
in the bodies of domestic animals, 17:34832 (IA;BG;in Bulgar- 
ian) 

MILL TAILINGS 
Release of 2Ra from uranium mill tailings by microbial reduc- 
tion of sulfate and Fe(Ill), 17:34727 (IA;AT) 
MINE-MOUTH GENERATING PLANTS 
See COAL MINES 
FOSSIL-FUEL POWER PLANTS 
MINERAL ACIDS 
See INORGANIC ACIDS 
MINERAL OILS 
Figures of the petroleum industry. Issue 1992, 17:32722 
(|;DE;In German) 
MINERAL RESOURCES 
See also NATURAL GAS DEPOSITS 
PETROLEUM DEPOSITS 
URANIUM DEPOSITS 

Study on fracture system filling minerals, 17:33340 (IA;JP;in 

Japanese) 
MINERALS 

See also SILICATE MINERALS 

Propagation of dissolution/precipitation waves in porous media, 
17:34743 (R;US) 

MINERS 

1983: one year of individual dosimetry in French mines, 
17:35003 (IA;CA) 

Applications of passive radon dosimeters in mining areas, 
17:35000 (IA;CA) 

Measurement systems and their impact on the estimation of the 
individual miners exposures, 17:34909 (IA;AT) 

Radiation exposure levels in phosphate mining activities; Refer- 
ence material for natural radioactivity measurements, 
17:34917 (IA;AT) 

Study of nonspecific immune reactivity of personnel of uranium 
industry and Kozloduj NPP, 17:34896 (IA;BG;In Bulgarian) 

Techniques for multivariate statistical analysis of dosimetry data 
for uranium miners, 17:35005 (IA;CA) 

The stress of the miner during the haulage to working places for 
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German) 

MINES 
See also COAL MINES 
URANIUM MINES 

A new NAS-NRC report: comparative radon dosimetry in mines 
and homes, 17:34931 (IA;AT) 

identification of non-uranium mines which present a radon risk 
through measurements of the exhaust air, 17:32690 (IA;CA) 

Radiation exposure levels in phosphate mining activities; Refer- 
ence material for natural radioactivity measurements, 
17:34917 (IA;AT) 
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Radiation hazard in Polish mines - measurements and computer 
simulations, 17:32847 (IA;AT) 

Radon in caves and mines of Northrhine-Westphalia, 17:32849 
(IA;AT) 

Unattached fraction and the aerosol size distribution of the 
radon progeny in a natural cave and mine atmospheres, 
17:34700 (1A;AT) 

MIRRORS 

See also LASER MIRRORS 

Development of optical surface profiling 
17:34489 (R;US) 

LIDAR Project: Diamond turning mirrors in a panic situation, 
17:34490 (R;US) 

MISCIBILITY 

See SOLUBILITY 
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MIXED OXIDE FUEL FABRICATION PLANTS 

A method for calculation and registration of nuclear decay in a 
MOX fuel fabrication plant, 17:33221 (RA;FR;In English, 
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Evolution of verification technics in mixed oxide fuel fabrication 
plants, 17:33120 (RA;FR;In French) 

Minimization of the volume and Pu content of the waste gener- 
ated at a plutonium fuel fabrication plant, 17:32941 (R;FR) 

Nuclear materials accountancy in an industrial MOX fuel fabrica- 
tion plant safeguards versus commercial aspects, 17:33116 
(RA;FR;In English, French) 

Safeguarding large plutonium stores, 17:33117 (RA;FR;In Eng- 
lish, French) 

The computerized nuclear accountancy system for the new 
Siemens Mox-fuel fabrication plant, 17:33209 (RA;FR;In Eng- 
lish, French) 

MIXED OXIDE FUELS 

Analysis of the VDC results in the passive neutron assay, 
17:33172 (RA;FR;In English, French) 

Calibration of UFBC counters and their performance in the as- 
say of large mass plutonium samples, 17:33175 (RA;FR;In 
English, French) 

Calibration of the neutron coincidence collar for the assay of fuel 
assemblies containing thermal neutron poisons, 17:33174 
(RA;FR;In English, French) 

Components for an on-site safeguards laboratory, 17:33124 
(RA;FR;In English, French) 

Development of automated analytical system for mixed oxide 
sample by X-ray and gamma-ray spectrometric method, 
17:33144 (RA;FR;In English, French) 

Experimental study of moisture effects on plutonium fuel, mea- 
surement for neutron coincidence counting with coincidence 
moments determination, 17:33154 (RA;FR;In English, French) 

Measurement of a fresh MOX-LWR type fuel assembly under 
water, 17:33153 (RA;FR;in English, French) 

MIXER-SETTLERS 
Pepsicode - a computer code for the dynamic simulation of SNM 
hold-up in mixer-settlers, 17:33219 (RA;FR;In English, French) 
MIXTURES 
See also SLURRIES 
SOLUTIONS 

Assessment of LANL solid low-level mixed waste documenta- 
tion, 17:32968 (R;US) 

Characterization of DOE mixed waste for treatment at commer- 
cial facilities, 17:32944 (R;US) 

Conceptual design for the Waste Receiving And Processing fa- 
cility Module 2A: Volume 2, Project cost estimate, 17:32919 
(R;US) 

Mixed and Low-Level Waste Treatment Facility Project: Appen- 
dix B, Waste stream engineering files: Part 2, Low-level 
waste streams, 17:32927 (R;US) 

Mixed and Low-Level Waste Treatment Facility project: 
Appendix A, Environmental and regulatory planning and doc- 
umentation: Draft, 17:32925 (R;US) 
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summary: Volume 1, Program summary information; Volume 
2, Waste stream technical summary: Draft, 17:32928 (R;US) 
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Mixed and low-level waste treatment facility project: Volume 3, 
Waste treatment technologies (Draft), 17:32929 (R;US) 
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See NICKEL BASE ALLOYS 
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See ATOMIC MODELS 
MODELS (FLOW) 

See FLOW MODELS 
MODELS (MATHEMATICAL) 

See MATHEMATICAL MODELS 
MODELS (OPTICAL) 

See OPTICAL MODELS 
MODELS (SHELL) 

See SHELL MODELS 
MODELS (STATISTICAL) 

See STATISTICAL MODELS 
MODERATELY ENRICHED URANIUM 

Active well coincidence counter measurements of enriched ura- 
nium fuel assemblies in scanning and stationary modes, 
17:33171 (RA;FR;in English, French) 

MODERATORS 

GAKER: Inelastic scat x-section calc moderator, 17:35491 
(CM;US) 

Moderator impurities, 17:33505 (R;US) 

MODES (SINGLE-PARTICLE) 
See SINGLE-PARTICLE MODES 
MOLDS 
See FUNGI 
MOLECULAR FLUORESCENCE SPECTROSCOPY 
See FLUORESCENCE SPECTROSCOPY 
MOLECULAR ORBITAL MODEL 
See ATOMIC MODELS 
MOLECULES 
MOLECULE COLLISIONS 

Variational transition state theory: Three-year progress report, 

17:34078 (R;US) 
MOLECULES 

Monte Carlo simulation of normal shock wave. |.: Lennard- 

Jones potential, 17:34264 (RA;JP;In Japanese) 
MOLLUSCS 

Survey of Columbia River Basin streams for Columbia peb- 
blesnail Fluminicola columbiana and shortface lanx Fisherola 
nuttalli, 17:33311 (R;US) 

MOLTEN CARBONATE FUEL CELLS 

An update of ERC’s carbonate fuel cell development program, 
17:33766 (R;US) 

Effects of coal-derived trace species on the performance of car- 
bonate fuel cells, 17:33762 (R;US) 

Oxygen electrode in molten carbonate fuel cells: Fifth quarterly 
technical progress report, August 1—October 31, 1988, 
17:33770 (R;US) 

Oxygen electrode in molten carbonate fuel cells: Ninth quarterly 
technical progress report, August 1, 1989—October 31, 1989, 
17:33771 (R;US) 

MOLYBDENUM 

Chemisorption and catalytic reactivity of cobalt and sulfur mono- 
layers on ordered molybdenum surfaces, 17:34124 (R;US) 

Corrosion-resistant coatings for high-temperature high-sulfur- 
activity applications: Final report, 17:33685 (R;US) 

Fast neutron radiative capture cross sections of natural niobium 
and molybdenum, 17:35264 (RA;CN) 

Leaching and soil/groundwater transport of contaminants from 
coal combustion residues, 17:32661 (R;FR) 

Positron lifetime study of proton-irradiated molybdenum, 
17:33963 (R;CN;In Chinese) 

MOLYBDENUM 100 REACTIONS 

The dependence of GDR gamma-ray on excitation energy and 
multiplication factor in excited nuclei, 17:35227 (RA;JP;Iin 
Japanese) 

MOLYBDENUM 98 TARGET 

The measurement and analysis of °®Mo(n,-7)®*Mo reaction 

cross section, 17:35265 (RA;CN) 
MOLYBDENUM ALLOYS 
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Application of the square root diffusivity analysis to measuring 

the diffusivity of multicomponent alloys, 17:33998 (R;US) 
MOLYBDENUM CARBIDES 
Corrosion-resistant coatings for high-temperature high-sulfur- 
activity applications: Final report, 17:33685 (R;US) 
MOLYBDENUM IONS 
Development of the MIT tabletop soft x-ray laser, 17:34321 (R;US) 
MOLYBDENUM SILICIDES 

Sputter deposition and characterization of MoSi2/SiC composite 

coatings, 17:34044 (R;US) 
MONITORED RETRIEVABLE STORAGE 
Office of Civilian Radioactive Waste Management Program Cost 
and Schedule Baseline: Revision 3, 17:32920 (R;US) 
MONITORING 
See also AIR POLLUTION MONITORING 
RADIATION MONITORING 

Study of a micro-earthquake method.: Temporary micro-seismic 
observation system in Geoloical Survey of Japan, 17:35075 
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See RADIATION MONITORING 
MONITORING NETWORK 

See MONITORING 
MONITORS (AIR POLLUTION) 

See AIR POLLUTION MONITORS 
MONITORS (BEAM) 

See BEAM MONITORS 
MONITORS (RADIATION) 

See RADIATION MONITORS 
MONITORS (REACTOR) 

See REACTOR CONTROL SYSTEMS 
MONOCHLOROETHYLENE 

See VINYL CHLORIDE 
MONOCHROMATORS 

Nuclear monochromator by grazing incidence anti-reflection 
films of ?SnO2, 17:34386 (R;US) 

MONOCLONAL ANTIBODIES 

Effect of human antimouse antibody, HAMA, on plasma mean- 
time pharmacokinetics and distribution of ''' In-radiolabeled 
B72.3 monoclonal antibody in colorectal cancer patients, 
17:34818 (RA;US) 

Mathematical analysis of the uptake kinetics of antitumor 
antibodies in the spheroid model of free floating micrometas- 
tases, 17:34802 (RA;US) 

Preliminary dosimetric experience with |-131 M195 monoclonal 
antibody in acute myelogenous leukemia, 17:34803 (RA;US) 

Radiation dosimetry of ®°Y-labeled monocional antibody CO17- 
1A prepared by the site-specific NH2-Bz-DOTA-3A technique, 
17:34879 (RA;US) 

MONTAN WAXES 
See WAXES 
MONTE CARLO METHOD 

LISA package user guide. Part |: PREP (Statistical PRE Proces- 
sor) preparation of input sample for Monte Carlo simulations. 
Program description and user guide, 17:35499 (R;FR) 

LISA package user guide. Part Il: LISA (Long Term Isolation 
Safety Assessment) program description and user guide, 
17:35500 (R;FR) 

Monte Carlo simulation of normal shock wave. |.: Lennard- 
Jones potential, 17:34264 (RA;JP;In Japanese) 

Numerical simulations of hypersonic rarefied transition-regime 
flows.: DSMC method and navier-stokes computation, 
17:34263 (RA;JP;in Japanese) 

Progress on the development of a 2-D PIC/Monte Carlo model 
of glow discharges, 17:35120 (R;US) 

SAMPLE: Monte Carlo uncertainty analysis code, 17:35498 
(CM;US) 

Some results in the Monte Carlo simulation of PHONID-3B, 
17:33178 (RA;FR;In English, French) 

MONTMORILLONITE 

Vibrational and NMR probe studies of S Az-1 montmorillonite, 

17:34042 (R;US) 


MUONIC MOLECULES 


MOTHS 

Induced sterility of sugarcane steam borer Chilo auricilius (dud- 
geon) by gamma radiation, 17:34873 (IA;ID;in Indonesian) 

Labelling of stripped rice steam bore C suppressalias walker 
with 32-P and stabil iasotop rubidium to study dispersal pat- 

tern, 17:34871 (IA;ID;In Indonesian) 
MOTION 

See also GROUND MOTION 

Boundary-layer control on a freely falling sphere, 17:34249 
(RA;JP;In Japanese) 

MOTION DETECTION SYSTEMS 

An evaluation of exterior video motion detection systems: Vol- 

ume 2, Nuisance alarm results, 17:33234 (R;US) 
MOTOR VEHICLE ACCIDENTS 

Emergency response to a highway accident in Springfield 

Massachusetts, on December 16, 1991, 17:32886 (R;US) 
MOUND LABORATORY 

Monitoring the fate of radionuclides released to the environ- 
ment: May 1991 report, 17:34578 (R;US) 

Preliminary laboratory study of piutonium-238 dissolution from 
Mound soil by means of the ACT*DE*CONS™ process, 
17:33063 (R;US) 
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Gamma and X-ray measurement of nuclear material cor:centra- 
tion and quantities, 17:33226 (RA;FR;In English, French) 

MULTI-CHANNEL ANALYZERS 

Unattented mode monitoring of high resolution gamma-ray 

spectra, 17:33147 (RA;FR;In English, French) 
MULTIGROUP THEORY 

DAC1: Sn perturbation code using DTF4 fluxes, 17:35478 
(CM;US) 

FESH: X-y multi-gp neutron transport PL method, 17:35497 
(CM;US) 

GAFGAR: Spectra and group-averaged x-sec calc, 17:35482 
(CM;US) 

MC**2-2: Fast neutron spectra & multign x-secs, 17:35494 
(CM;US) 

MULTIPLICITY 

Energy dissipation in heavy ion collisions around the Fermi en- 

ergy studied by neutron multiplicity measurements, 17:35294 
R;FR) 
oun of the 29 A.MeV 2°8Pb+'®7Au reaction through neutron 
multiplicity measurements, 17:35293 (R;FR) 

MULTIPOLE TRANSITIONS 

Soft multipole excitations, 17:35244 (R;FR) 
MULTIPROCESSING 

See PARALLEL PROCESSING 
MULTIPROCESSORS 

See ARRAY PROCESSORS 
MUNGBEANS 

Induced mutations in mungbean, 17:34855 (IA;ID;In Indonesian) 

The foliar radiophosphorus 32-P application and its distribution 
in mungbean plant (Phaseolus radiatus L), 17:34861 (IA;ID;In 
indonesian) 

MUNICIPAL WASTES 

Data summary of municipal solid waste management alterna- 
tives: Executive summary, 17:33893 (R;US) 

Fundamental aspects of dioxin (PCDD) and furan (PCDF) from 
combustion: Final report, 17:33894 (R;US) 

Municipal solid waste combustion: Fuel testing and characteri- 
zation: Task 1 report, May 30, 1990-October 1, 1990, 
17:33281 (R;US) 

MUNITIONS 
See ORDNANCE 
MUON-CATALYZED FUSION 

Theory of muonic molecule formation: Survey of progress and 

open questions, 17:35334 (R;US) 
MUONIC MOLECULES 

Theory of muonic molecule formation: Survey of progress and 

open questions, 17:35334 (R;US) 
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MUONIUM 
[Medium energy elementary particle physics]: 
progress report, 17:35158 (R;US) 
MUSCLES 
Calibration procedures in whole-body counting for estimation of 
total-body potassium by simulation instead of phantoms, 
17:35017 (RA;JP;in Japanese) 
MUSCULAR TISSUE 
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MUTSU REACTOR 
Three-dimensional core physics analyses for the reactor of nu- 
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MYELOID LEUKEMIA 
Preliminary dosimetric experience with |-131 M195 monoclonal 
antibody in acute myelogenous leukemia, 17:34803 (RA;US) 


Technical 


N 
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Progress on theoretical calculation, 17:35275 (RA;CN) 
Verification and validation of models: far-field modelling of ra- 
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Fuels Preparation Department monthly report, May 1961, 
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NATIONAL ENVIRONMENTAL POLICY ACT 
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The information age as a work in progress: Implications for 
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NATURAL ACTIVITY 
See NATURAL RADIOACTIVITY 
NATURAL GAS 
Bollers 
Gas fired boilers and atmospheric pollution, 17:32835 (R;FR;In 
French) 
Catalytic Combustors 
Development of a burner for catalytic combustion of natural gas, 
17:32838 (R;SE;In Swedish) 
Cocombustion 
Co-firing RDF and natural gas in a cement kiln: Progress report, 
January 1, 1977—April 30, 1977, 17:33283 (R;US) 
Co-firing RDF and natural gas in a cement kiln: Progress report, 
May 1, 1977—August 31, 1977, 17:33282 (R;US) 
Co-firing RDF and natural gas in a cement kiln: Progress report, 
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Cofiring RDF and natural gas in a cement kiln: Progress report, 
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Combustion 
Boiler efficiency methodology for solar heat applications, 
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Evaluation of aftermarket fuel delivery systems for natural gas 
and LPG vehicles, 17:33936 (R;US) 
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= and quality of fuels for electric utility plants 1991, 17:32687 
(R;US) 
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Cost Benefit Analysis 
Expanded natural gas use can improve the environment, econ- 
omy, and ratepayer security, 17:32823 (RA;US) 
Delivery 
Natural Gas Deliverability Task Force report: A joint FERC/DOE 
project: Delivery of natural gas in the United States: Is the 
data reliable?, 17:32806 (R;US) 
Desulfurization 
Process for removing hydrogen sulfide from a gaseous mixture 
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Domestic Supplies 
The domestic supply outlook, how the producing industry is re- 
acting, and the challenge to regulators and policy makers, 
17:32807 (RA;US) 
Energy Conservation 
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17:32825 (RA;US) 
Energy Demand 
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17:32819 (RA;US) 


Natural gas monthly, August 1992, 17:32832 (R;US) 
imports 
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Who should pay for demand-side management programs?, 
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and prospects, 17:32821 (RA;US) 
Changing incentives for long-term gas contracts, 17:33874 
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omy, and ratepayer security, 17:32823 (RA;US) 
Long term contracts in portfolios of core LDC gas supply, 
17:33872 (RA;US) 
Long term contracts in portfolios of gas supply, 17:32817 (RA;US) 
Market hub technology in the domestic natural gas distribution 
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Obstacles to the penetration of electric generation markets by 
natural gas, 17:32820 (RA;US) 
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nies on the use of natural gas, 17:32827 (RA;US) 
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A state regulator's perspective on the natural gas industry, 
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Long term contracts in portfolios of gas supply, 17:33873 (RA;US) 
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Market hub technology in the domestic natural gas distribution 
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(RA;US) 
Cost and quality of fuels for electric utility plants 1991, 17:32687 
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Four Contracts, 17:33362 (RA;US) 
[Natural gas rate design and transportation issues], 17:33880 
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Pricing Regulations 
A state regulator's perspective on the natural gas industry, 
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Impact of State and Federal regulatory policy on natural gas, 
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Panel presentation: LDC rate design and transportation issues, 
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replace traditional methods for regulating LDCs?, 17:32830 
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Panel presentation: Should some type of incentive regulation 
replace traditional methods for regulating LDC’s?, 17:32831 
(RA;US) 

Panel presentation: Should some type of incentive regulation 
replace traditional methods for regulating LDCs?, 17:32829 
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Prepared remarks of Martin L. Aliday, 17:32816 (RA;US) 
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17:32819 (RA;US) 

Regulations 

IRP for gas utilities: ‘The train is about to leave the station’, 
17:33878 (RA;US) 

Role of technology in future gas supply and demand, 17:32814 
(RA;US) 

The domestic supply outlook, how the producing industry is re- 
acting, and the challenge to regulators and policy makers, 
17:32807 (RA;US) 

Reserves 

The domestic supply outlook, how the producing industry is re- 
acting, and the challenge to regulators and policy makers, 
17:32807 (RA;US) 

Separation Processes 
Liquid membrane process for separating gases, 17:32812 
(PA;CA) 
Statistical Data 
Natural gas data book, 17:32834 (R;US) 
Supply and Demand 

A state regulator's perspective on the natural gas industry, 
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Impact of State and Federal regulatory policy on natural gas, 
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Underground Storage 
Seismic-reflection test carried out at natural gas storage facili- 
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NATURAL GAS APPLIANCES 
See GAS APPLIANCES 
NATURAL GAS DEPOSITS 
See also NATURAL GAS FIELDS 
Overview of geopressured-geothermal, 17:32809 (RA;US) 
NATURAL GAS FIELDS 
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International petroleum statistics report, August 1992, 17:32720 
(R;US) 

NATURAL GAS WELLS 
Geothermal well operations and automation in a competitive 
market, 17:33374 (RA;US) 
NATURAL GASOLINE 
See NATURAL GAS LIQUIDS 
NATURAL RADIOACTIVITY 

A review of the highlights of the international conference on high 
levels of natural radiation; Ramsar, Iran, 3-7 November, 1990, 
17:34704 (IA;AT) 

Personal and collective risk due to natural and artificial environ- 
mental radioactivity in Greece, 17:34933 (IA;AT) 

NATURAL RUBBER 
Combination of radiation and sulphur vulcanization of natural 
rubber latex, 17:33253 (IA;ID;In Indonesian) 
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NAVIER-STOKES EQUATION 
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Numerical simulations of hypersonic rarefied transition-regime 
flows.: DSMC method and navier-stokes computation, 
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Numerical scheme for solving stiff equation and impurity trans- 

port analysis of pellet fuelled plasmas, 17:35394 (RA;JP) 
NEODYMIUM HYDROXIDES 

Fixation of neodymium by coprecipitation with iron compounds, 

17:34144 (IA;JP) 
NEON IONS 
Study of heliumlike neon using an electron beam ion trap, 
17:35329 (R;US) 
NEOPLASMS 
See also CARCINOMAS 
GLIOMAS 

Effect of human antimouse antibody, HAMA, on plasma mean- 
time pharmacokinetics and distribution of '''in-radiolabeled 
B72.3 monoclonal antibody in colorectal cancer patients, 
17:34818 (RA;US) 

Evaluation of '5"|-MIBG uptake in patients with neuroblastoma: 
Correlation with clinical follow-up, 17:34804 (RA;US) 

Metallothionein bioconjugates as delivery vehicles for bismuth- 
212 alpha particle therapy, 17:34820 (RA;US) 

Radiation dosimetry of ®°Y-labeled monoclonal antibody CO17- 
1A prepared by the site-specific NH2-Bz-DOTA-3A technique, 
17:34879 (RA;US) 

The use of autoradiographic data for estimating tumor cell dose 
in alpha immunotherapy, 17:34883 (RA;US) 

NEPA 
See US NATIONAL ENVIRONMENTAL POLICY ACT 
NEPTUNIUM 

200 Areas Operation monthly report, September 1968, 
17:32860 (R;US) 

Environmental monitoring for uranium and neptunium at Yucca 
Mountain using Epithermal Neutron Activation Analysis, 
17:33039 (R;US) 

Extraction of transuranic elements from high-level waste, 
17:32957 (1A;JP) 

NEPTUNIUM 237 

The determination of Neptunium-237 in urine by ICP-MS, 

17:34052 (R;US) 
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NEPTUNIUM COMPOUNDS 


NEPTUNIUM COMPOUNDS 
See also NEPTUNIUM HYDROXIDES 
NEPTUNIUM OXIDES 
Neptunium migration involving oxidation-reduction reactions in 
engineered barriers, 17:34661 (IA;JP) 

Redox, disproportionation, and complex formation reactions of 

neptunium ions, 17:34143 (IA;JP) 
NEPTUNIUM HYDROXIDES 

lonic strength effect on solubility of Np(V) hydroxide and migra- 
tion behavior of Np(V) in the presence of Fe(Ill) particles, 
17:34654 (1A;JP) 

NEPTUNIUM OXIDES 
Complexation of neptunium(V) with humic acid, 17:34087 (IA;JP) 
NERVOUS SYSTEM 

Evaluation of 'S'|-MIBG uptake in patients with neuroblastoma: 

Correlation with clinical follow-up, 17:34804 (RA;US) 
NET TOKAMAK 
Thermal hydraulic analysis of basic breeder module of Euro- 
pean ceramic BIT Demo blanket, 17:35421 (R;IT) 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEUTRAL ATOM BEAM INJECTION 
Atomic and radiative processes in tokamak plasmas, 17:35393 
(RA;JP) 
NEUTRALIZATION (CHEMICAL) 
See PH VALUE 
NEUTRINO DETECTION 

New ways for real time detection of low energy solar neutrinos 
and other crucial experiments in nuclear and particle physics, 
17:34482 (R;FR) 

NEUTRINO OSCILLATION 

Ve appearance for “v,-v," oscillations in matter, 17:35159 
(R;US) 

NEUTRON ACTIVATION ANALYSIS 

CORGAM: Unfolding of complex gamma-ray spectra, 17:35471 
(CM;US) 

NEUTRON CAPTURE 
See NEUTRON REACTIONS 
NEUTRON CAPTURE THERAPY 

Design study of a medical reactor for Boron Neutron Capture 
Therapy, 17:33556 (RA;JP) 

Improvement of neutron irradiation field of research reactors for 
BNCT, 17:33564 (RA;JP) 

installation of JRR-2 medical irradiation facility, 17:33565 (RA;JP) 

NEUTRON DETECTION 

A review of plutonium measurement by passive neutron coinci- 
dence counting, 17:33150 (RA;FR;In English, French) 

A versatile passive/active neutron coincidence counter for in- 
plant measurements of plutonium and uranium, 17:33156 
(RA;FR;In English, French) 

Studies of heavy-ion reactions and transuranic nuclei: Progress 
report, September 1, 1991—August 31, 1992, 17:35288 (R;US) 

NEUTRON DETECTORS 

See also HE-3 COUNTERS 

A programme for Euratom safeguards inspectors, used in the 
assay of high enriched (H.E.U.) and low enriched (L.E.U.) 
uranium fuel materials by active neutron interrogation, 
17:33182 (RA;FR;In English, French) 

A programme for Euratom safeguards inspectors, used in the 
assay of plutonium bearing materials by passive neutron in- 
terrogation, 17:33181 (RA;FR;In English, French) 

A review of passive neutron coincidence measurements in the 
Euratom safeguards directorate, 17:33168 (RA;FR;In English, 
French) 

Active neutron counting software for nuclear material verification 
with the neutron collar and the active well coincidence 
counter, 17:33180 (RA;FR;In English, French) 

Calibration of UFBC counters and their performance in the as- 
say of large mass plutonium samples, 17:33175 (RA;FR;in 
English, French) 

EDEN: A neutron time of flight multi-detector for decay studies 
of giant states, 17:34479 (R;FR) 

Methodology of standard certification for calibration of neutron 
coincidence counters, 17:33183 (RA;FR;In English, French) 
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Neutron multiple correlation analysis method applied to the as- 
say of radioactive waste, 17:33179 (RA;FR;In English, French) 

Some results in the Monte Carlo simulation of PHONID-3B, 
17:33178 (RA;FR;In English, French) 

NEUTRON DIFFRACTION 

GAKER: Inelastic scat x-section calc moderator, 17:35491 
(CM;US) 

GASKET: Thermal scattering law calculation, 17:35483 (CM;US) 

HEXSCAT: Elastic scat x-sections hex lattice, 17:35492 (CM;US) 

MACS: MACS LATTICE VIBRATION NEUTRON SCATTRING 
CODES, 17:35495 (CM;US) 

NEUTRON DOSIMETRY 

DNA Radiation Environments Program - Spring 1990 2-meter 
box experiments and analyses, 17:35020 (R;US) 

DOS: Neutron flux-dosimeter activity relation, 17:35479 (CM;US) 

NEUTRON ECONOMY 
See NEUTRON FLUX 
NEUTRON EMISSION 

A review of passive neutron coincidence measurements in the 
Euratom safeguards directorate, 17:33168 (RA;FR;In English, 
French) 

Analysis of the VDC results in the passive neutron assay, 
17:33172 (RA;FR;In English, French) 

Calibration of UFBC counters and their performance in the as- 
say of large mass plutonium samples, 17:33175 (RA;FR;In 
English, French) 

Experimental study of moisture effects on plutonium fuel, mea- 
surement for neutron coincidence counting with coincidence 
moments determination, 17:33154 (RA;FR;In English, French) 

Measurement of a fresh MOX-LWR type fuel assembly under 
water, 17:33153 (RA;FR;In English, French) 

Simple and effective method of determining multiplicity distribu- 
tion law of neutrons emitted by fissionable material with 
significant self - multiplication effect, 17:33152 (RA;FR;In 
English, French) 

NEUTRON EVAPORATION 
See NEUTRON EMISSION 
NEUTRON FLUX 

DOS: Neutron flux-dosimeter activity relation, 17:35479 (CM;US) 

Direct conversion of neutron energy and other advantages of a 
large yield per pulse, inertial-confinement fusion reactor, 
17:35402 (R;US) 

NEUTRON FLUX DENSITY 

See NEUTRON FLUX 

NEUTRON RADIOGRAPHY 

A study of television imaging system for fast neutron radiogra- 
phy, 17:33259 (RA;JP;In Japanese) 

A summary of neutron radiography and neutron radioscopy ap- 
plications at the University of Michigan Phoenix Memorial 
Laboratory, 17:35341 (RA;JP) 

Application of neutron radiography to agricultural research, 
17:33263 (RA;JP;In Japanese) 

Musashi dynamic image processing system, 
(RA;JP;In Japanese) 

Status of research activities on neutron radiography, 17:33257 
(RA;JP;In Japanese) 

NEUTRON REACTIONS 

See also FAST FISSION 

A calculation of n-D scattering cross sections, 17:35250 (RA;CN) 

Acalculation of n-T scattering cross sections, 17:35251 (RA;CN) 

A versatile passive/active neutron coincidence counter for in- 
plant measurements of plutonium and uranium, 17:33156 
(RA;FR;In English, French) 

ALICE-F calculation of nuclear data up to 1 GeV, 17:35298 
(RA;JP) 

ASCAP: Resonance region cross section analysis, 17:35468 
(CM;US) 

Comparison between calculated cross sections by MCEXCITON 
and ALICE-P for medium-energy nucleon induced reactions 
on 2°8 Pb and 2°Bi, 17:35299 (RA;JP) 

DOPSEL: Self-shielding in the resonance region, 17:35474 
(CM;US) 

Evaluation of the Cl(n,2n) cross section based on pearlistein for- 
mula, 17:35253 (RA;CN) 


17:33258 





GANDY3: 
(CM;US) 

Progress of nuclear data measurements in Peking University, 
17:35267 (RA;CN) 

Progress on theoretical calculation, 17:35275 (RA;CN) 

The evaluation of 2°Na(n,7)?4Na reaction cross section, 
17:35277 (RA;CN) 

The measurement and analysis of ®®Mo(n,-7)®°Mo reaction 
cross section, 17:35265 (RA;CN) 

The measurement of (n,2n) cross section for 2°Na at 13.3 to 
18.5 MeV, 17:35263 (RA;CN) 

NEUTRON SLOWING-DOWN THEORY 

MC**2-2: Fast neutron spectra & multigp x-secs, 17:35494 

(CM;US) 
NEUTRON SOURCES 

Use of an improved signal processing to identify a neutron 
source from the measures obtained with a shift register sys- 
tem, 17:33170 (RA;FR;In English, French) 

NEUTRON SPECTRA 

BRT1: Thermal spectrum x-section calc, 17:35465 (CM;US) 

GAND: GAFGAR x-section library preparation, 17:35486 
(CM;US) 

The study of prompt neutron spectra of 2°°U fission induced by 
fast neutron, 17:35269 (RA;CN) 

NEUTRON SPECTROSCOPY 

A summary of neutron radiography and neutron radioscopy ap- 
plications at the University of Michigan Phoenix Memorial 
Laboratory, 17:35341 (RA;JP) 

NEUTRON TRANSPORT 

A method to internally protect fast neutron assemblies from 
hydrogenous criticality incidents without degrading their per- 
formance, 17:33473 (R;US) 

DEMONR: Unbiased Monte Carlo slab shield code, 17:35470 
(CM;US) 

GAPER1D: 1-d transport perturbation theory, 17:35484 (CM;US) 

NEUTRON-RICH ISOTOPES 

New excitation modes in halo nuclei, 17:35226 (RA;JP) 

Research on neutron-excessive nuclei and clustering by AMD 
method, 17:35220 (RA;JP;In Japanese! 

Variational Shell Model, 17:35218 (RA;JP) 

NEUTRONS 
See also FISSION NEUTRONS 
THERMAL NEUTRONS 

A gamma/neutron-discriminating, Cooled, Optically Stimulated 
Luminescence (COSL) dosemeter, 17:34485 (R;US) 

Evaluation of complete neutron nuclear data for natural nickel, 
17:35324 (R;CN) 

GAFGAR: Spectra and group-averaged x-sec calc, 17:35482 
(CM;US) 

Neutron scattering angular distribution of ®U at En=10 MeV, 
17:35266 (RA;CN) 

NEVADA TEST SITE 

Completion report - Operation SCULPIN: Fiscal Year 1991, Part 
1, 17:34510 (R;US) 

Lessons from five years of vegetation monitoring on the Nevada 
Test Site, 17:34631 (R;US) 

Treatability studies for uranium and plutonium contaminated 
soils using physical separation methods: Environmental As- 
sessment, 17:34634 (R;US) 

NEW ENGLAND 

See USA 

NEW MEXICO 
HDR opportunities and challenges beyond the long-term flow 
test, 17:33372 (RA;US) 
Start-up operations at the Fenton Hill HDR pilot plant, 17:33364 
(RA;US) 
Update the long-term flow testing program, 17:33373 (RA;US) 
NEXT EUROPEAN TORUS 

See NET TOKAMAK 
NGL 

See NATURAL GAS LIQUIDS 
NICKEL 

A positron annihilation study of damage distribution in C** irradi- 
ated nickel, 17:33964 (R;CN;In Chinese) 


unresolved resonance x-section calc, 17:35485 


NITRIC OXIDE 


Dual role of nickel in sodium/nickel chloride batteries, 17:33675 
(R;US) 

Evaluation of complete neutron nuclear data for natural nickel, 
17:35324 (R;CN) 

Small angle scattering cross sections of 14.8 MeV neutron for 
Fe, Ni and Cr, 17:35274 (RA;CN) 

Theoretical studies of molecular interactions, 17:34104 (RA;US) 

NICKEL 56 
High-spin molecular states in 4®Cr and *®Ni, 17:35216 (RA;JP;In 
Japanese) 
NICKEL ALLOYS 
See also CHROMIUM-NICKEL STEELS 
NICKEL BASE ALLOYS 

Grain competition in bicrystal welds, 17:33966 (R;US) 

High temperature stability, interface bonding, and mechanical 
behavior in 8-NiAl and NisAl matrix composites with reinforce- 
ments modified by ion beam enhanced deposition: Progress 
report, June 1, 1991—May 31, 1992, 17:34037 (R;US) 

Pressure studies on the magnetic phase transition of the heavy 
fermion compound cerium (copper, _,nickelz)> germanium, 
17:33991 (R;US) 

NICKEL BASE ALLOYS 

Application of the square root diffusivity analysis to measuring 

the diffusivity of multicomponent alloys, 17:33998 (R;US) 
NICKEL COMPLEXES 

Modeling of metal sorption in a natural sediment-groundwater 

system, 17:34777 (RA;DE;in German) 
NICKEL-CADMIUM BATTERIES 

Battery charging process for pure battery operation and mixed 
operation, 17:33680 (IA;DE;In German) 

Sealed nickel/cadmium batteries with Celgard separator, 
17:33679 (IA;DE;in German) 

NICKEL-CHROMIUM STEELS 

Environmentally induced cracking of LP turbine rotor steel: Lab- 

oratory data and life prediction, 17:33974 (R;IT) 
NICOTIANA 

226Ra/?'°Phy/29Po equilibrium in tobacco leaves, 17:34905 
(IAAT) 

Isolation of protoplast from soybean, cowpea, and tobacco and 
their fusion, 17:34870 (IA;ID;In Indonesian) 

NIOBIUM 

Fast neutron radiative cross sections of natural niobium 
and molybdenum, 17:35264 (RA;CN) 

Theoretical calculation and evaluation of complete neutron data 
for natural niobium, 17:35325 (R;CN) 

NIOBIUM OXIDES 

Deposition of high T. superconductor thin films by pulsed ex- 
cimer laser ablation and their post-synthesis processing, 
17:34020 (RA;FR) 

NIPER 
See US NIPER 
NITRATES 
See also AMMONIUM NITRATES 
URANIUM NITRATES 
URANYL NITRATES 

Modelling regulation of decomposition and related 
roovmycorrhizal processes in arctic tundra soils: Final report, 
17:34637 (R;US) 

Thermochemical nitrate reduction, 17:32996 (R;US) 

NITRIC ACID 

EUROTRAC projects: Progress report 1990-1992, 17:33701 
(R;NL;In Dutch, English) 

Sea-spray in the polluted atmosphere: Model investigations of the 
heterogeneous interaction between NO, and NaCl by surface- 
and gas-analytical methods, 17:34566 (R;DE;In German) 

NITRIC OXIDE 

Chemical kinetics and combustion modeling, 17:34179 (RA;US) 

Comparison between Opsis and extractive methods for analysis 
of NO and NOz in flue gas, 17:34076 (R;SE;in Swedish) 

Investigation of degenerate four-wave mixing for quantitative 
detection of nitric oxide, 17:34065 (RA;US) 

Nonperturbative calculations of high-laser-intensity effects in 
resonant wave-mixing spectroscopy, 17:34068 (RA;US) 


ERA Vol. 17, No. 12 671 





NITRIC OXIDE 


Quantitative LIF diagnostics at high temperature, 17:34163 
(RA;US) 

Quantitative imaging of turbulent and reacting flows, 17:34069 
(RA;US) 

Studies of combustion reactions at the state-resolved differential 

cross section level, 17:34167 (RA;US) 
NITRITES 
In-situ nitrite analysis in high level waste tanks, 17:33026 (R;US) 
NITROBENZENE 

Kinetics and mechanisms of reactions involving small aromatic 

reactive intermediates, 17:34177 (RA;US) 
NITROGEN 

Combustion kinetics and reaction pathways, 17:34172 (RA;US) 

Flash photolysis-shock tube studies of biomolecular reactions, 
17:34105 (RA;US) 

NITROGEN DIOXIDE 

A parameterization of solar absorption by nitrogen dioxide, 
17:34604 (RA;US) 

Comparison between Opsis and extractive methods for analysis 
of NO and NOz in flue gas, 17:34076 (R;SE;In Swedish) 

Femtosecond laser studies of uitrafast intramolecular pro- 
cesses, 17:34133 (RA;US) 

Kinetics of elementary atomic and radical reactions, 17:34132 
(RA;US) 

Laser studies of chemical reaction and collision processes, 
17:34096 (RA;US) 

Results from recent solar radiation calculations, 17:34595 
(RA;US) 

Sea-spray in the polluted atmosphere: Model investigations of the 
heterogeneous interaction between NO, and NaCl by surface- 
and gas-analytical methods, 17:34566 (R;DE;in German) 

Solar absorption in a stratosphere perturbed by NO, injection, 
17:34602 (RA;US) 

Theoretical studies of the dynamics of chemical reactions, 
17:34117 (RA;US) 

VUV studies of photodissociation and photoionization dynamics, 
17:34120 (RA;US) 

NITROGEN HYDRIDES 

See also AMMONIA 

Chemical kinetics and combustion modeling, 17:34179 (RA;US) 

Flame studies, laser diagnostics, and chemical kinetics, 
17:34156 (RA;US) 

Studies of reaction product branching fractions and reaction rate 
coefficients for elementary chemical reactions, 17:34095 
(RA;US) 

NITROGEN NITRIDES 

See NITROGEN 


NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROUS OXIDE 
Alr Pollution Abatement 

Demonstration of selective catalytic reduction (SCR) technology 
for the control of nitrogen oxide (NOx) emissions from high- 
sulfur coal-fired boilers: Quarterly report No. 4, April-June 
1991, 17:32655 (R;US) 

Development of advanced NO, control concepts for coal-fired 
utility boilers: Quarterly technical progress report No. 4, July 
1, 1991—September 30, 1991, 17:33408 (R;US) 

Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report No. 19, April 1-June 30, 1992, 17:33404 
(R;US) 

Formation and reduction of nitrogen oxide during combustion of 
coal, 17:32668 (R;DK;In Danish) 

Integrated Dry NO,/SO2 Emissions Control System baseline test 
report, November 11—December 15, 1991, 17:33414 (R;US) 

Air Poliution Control 

An assessment of off-gas treatment technologies for application 
to thermal treatment of Department of Energy wastes, 
17:32917 (R;US) 

Evaluation of gas-reburning and low NO, burners on a wall fired 
boiler: Technical progress report No. 7, April 1—June 30, 
1992, 17:33412 (R;US) 
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Influence of desulfurization measures on the generation of NO, 
at circulating fluidized bed combustion, 17:34585 (R;SE;In 
Swedish) 

Low NO,/SO, Burner retrofit for utility cyclone boilers: Quarterly 
technical progress report, January-March 1991, 17:33407 
(R;US) 

Low NO,/SO, Burner retrofit for utility cyclone boilers: Quarterly 
technical progress report, April-June 1991, 17:32675 (R;US) 

Low NO,/SO, Burner retrofit for utility cyclone boilers: Quarterly 
technical progress report, July-September 1991, 17:33406 
(R;US) 

Emission 

A low emission vehicle procurement approach for Washington 
State, 17:34623 (R;US) 

Comparative studies of a circulating fluidized bed and a station- 
ary fluidized bed, 17:33286 (R;SE;In Swedish) 

Predicting N2O emissions from circulating fluidized-bed coal 
combustion, 17:32674 (R;US) 

Environmental Effects 

Effects of the Mt. Pinatubo eruption on the radiative and chemi- 
cal processes in the troposphere and stratosphere, 17:34621 
(R;US) 

Fluldized-Bed Combustion 

Reduced NO, emissions and other phenomena in fluidized bed 

combustion, 17:32656 (R;FR) 
Reduction 

Combustion chemistry, 17:34151 (RA;US) 

Modeling and sensitivity analysis study of the reduction of NO, 
by HNCO, 17:34573 (R;US) 

Reduction of nitrogen oxides from combustion source emissions 
utilizing chemical radical species, 17:34535 (R;US) 

Removal 

Confined zone dispersion flue gas desulfurization demonstra- 
tion: Volume 2, Quarterly report No. 4, August 1, 
1991—October 31, 1991, 17:33411 (R;US) 

Selective Catalytic Reduction 

Demonstration of selective catalytic reduction (SCR) technology 
for the control of nitrogen oxide (NOx) emissions from high- 
sulfur coal-fired boilers: Quarterly report No. 4, April-June 
1991, 17:32655 (R;US) 

NITRONIC 40 
See STAINLESS STEEL-21-6-9 
NITROREDUCTASES 

[The interaction of ferredoxin:NADP* oxidoreductase and ferre- 
doxin:thioredoxin reductase with substrates]: Progress report, 
17:34793 (R;US) 

NITROUS OXIDE 

Acorrelated k-distribution model of the atmospheric heating rates 
for overlapping spectra of CH, and N20, 17:34616 (R;US) 

Combustion-related studies using weakly-bonded complexes, 
17:34149 (RA;US) 

Laser studies of chemical reaction and collision processes, 
17:34096 (RA;US) 

Nitrous oxide emissions: modifications as a consequence of 
current trends in industrial fossil fuel combustion and in land 
use, 17:34544 (R;FR) 

Predicting N2O emissions from circulating fluidized-bed coal 
combustion, 17:32674 (R;US) 

Reactions of carbon atoms using pulsed molecular beams, 
17:34109 (RA;US) 

Reactions of small molecular systems, 17:34121 (RA;US) 

NITROXYL RADICALS 
Spectroscopy and kinetics of combustion gases at high temper- 
atures, 17:34165 (RA;US) 
NMR 
See NUCLEAR MAGNETIC RESONANCE 
NON-PROLIFERATION POLICY 

International safeguards and international nuclear trade, 

17:33109 (RA;FR;In French) 
NON-PROLIFERATION TREATY 

Challenge inspections in Arms Control treaties: Any lessons for 

strengthening NPT verification?, 17:33957 (R;US) 





NONDESTRUCTIVE ANALYSIS 
A survey of NDA instrumentation used routinely by the Euratom 
safeguards directorate, 17:33118 (RA;FR;In English, French) 
NONLINEAR PROBLEMS 
Evaluation of finite element analysis of the parallel simulation 
machine Cenju, 17:35516 (RA;JP;In Japanese) 
NONLINEAR PROGRAMMING 
VMCON: Nonlinearly constrained optimization, 
(CM;US) 
NONLINEAR SYSTEMS 
See NONLINEAR PROBLEMS 
NORTH SEA 
North Sea: Ecology and status of pollution condition, 17:34779 
(I;NO;in Norwegian) 
NORTHERN IRELAND 
See UNITED KINGDOM 
NORWAY 
Increased working life of installations, 17:32707 (I;NO;In Norwe- 


17:35487 


gian) 
Radon in Norwegian dwellings, 17:34962 (IA;AT) 
The structure and intensity of energy use: Trends in five OECD 
nations, 17:33747 (R;US) 
NOS. 4, 5, AND 6 FUEL OILS 
See RESIDUAL FUELS 
NOS. 5 AND 6 BURNER OILS 
See RESIDUAL FUELS 
NOSE 
The penetration of ultrafine 2'®Po through human nasal and oral 
cast replicate models, 17:34935 (IA;AT) 
NOVA FACILITY 
Recent diagnostic development for the Los Alamos Inertial Fu- 
sion Program, 17:35383 (R;US) 
NOZZLES 
Numerical simulation of flow for a scramjet nozzle, 17:33914 
(RA;JP;In Japanese) 
NPR REACTOR 
See N-REACTOR 
NRTS 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NRU CANADA REACTOR 
See NRU REACTOR 
NRU REACTOR 
NRU fuel elements, 17:32877 (R;US) 
NSRR REACTOR 
ication of digital process controller for automatic pulse oper- 
ation in the NSRR, 17:33551 (RA;JP) 
Modified pulsing characteristics of the NSRR, 17:33552 (RA;JP) 
Study on shadowing effect caused by transient rods at NSRR, 
17:33493 (RA;JP) 
NUCLEAR ACCIDENTS 
See ACCIDENTS 
NUCLEAR ATTACKS 
See NUCLEAR WEAPONS 
NUCLEAR CONTROVERSY 
See HUMAN POPULATIONS 
NUCLEAR CORES 
Actinides transmutation in fast inherently safe core (oxide fueled 
PRISM reactor), 17:33524 (R;IT) 
NUCLEAR DATA COLLECTIONS 
A guidance system of nuclear data evaluation in object oriented 
environment: Adjustment procedure of nuclear model param- 
eters, 17:35528 (RA;JP) 
ALVIN: Differential-integral data consistency, 17:35469 (CM;US) 
Communication of nuclear data progress: No.3(1990), 17:35189 
(R;CN) 
Micro-VAX-Il computer at CNDC, 17:35523 (RA;CN) 
Prototype of evaluation guidance system in Integrated Nuclear 
Data Evaluation System, 17:35529 (RA;JP) 
The database activity of Charged-Particle Nuclear Reaction 
Data Group, 17:35296 (RA;JP) 
The progress on Chinese evaluated nuclear data library, 
17:35522 (RA;CN) 
Thermal reactor benchmark calculations for JENDL-3, 17:33423 
(RA;JP) 


NUCLEAR FACILITIES 


Thermal reactor benchmark calculations using ENDF/B-VI 
based WIMS cross section library, 17:33472 (RA;JP) 
NUCLEAR DECAY 
See also ALPHA DECAY 
BETA DECAY 
SPONTANEOUS FISSION 

Progress on evaluation of nuclear data at institute of nuciear re- 
search in 1989, 17:35192 (RA;CN) 

Status on evaluation of nuclear structure and decay data in 
China, 17:35196 (RA;CN) 

NUCLEAR DEFORMATION 

Octupole correlations in superdeformed nuclei, 
(RA;JP;In Japanese) 

Superdeformation and IBM, 17:35217 (RA;JP;iIn Japanese) 

Superdeformed excited 0* states in 2°®U and 2“°Pu, 17:35200 
(R;JP) 

The signature inversion in negative-gamma deformed nuclei, 
17:35236 (RA;JP;In Japanese) 

The thermal energy-weighted sum-rule and the thermal fluctua- 
tion in thermal hi in giant-dipole-resonances on 
superdeformation, 17:35238 (RA;JP) 

NUCLEAR DETERRENCE 

A shift to passive deterrence?, 17:33942 (RA;US) 

Deterrence in the 1990's: What can the past tell us?, 17:33945 
(RA;US) 

Future nuclear weapon roles and postures in the context of an 
overall security strategy of dissuasion, 17:33953 (RA;US) 

Minimum deterrence, 17:33938 (RA;US) 

Nuclear weapons in Europe: Some thoughts about the next 10 
years, 17:33949 (RA;US) 

Remarks about minimum deterrence, 17:33940 (RA;US) 

NUCLEAR ENERGY 

Nuclear energy. Unmasking the mystery, 17:33716 (I;CA;In 
English, French) 

Real world experiences with nuclear science in the classroom: 
What an individual can do, 17:35444 (R;US) 

NUCLEAR EXPLOSION DETECTION 

High speed imaging for flash radiography using PIN diodes, 
17:34516 (R;US) 

STARS instrumentation development report for Distant Zenith, 
17:34515 (R;US) 

NUCLEAR EXPLOSIONS 

A preliminary study of the potential chemical and climatic effects 
of atmospheric nuclear explosions, 17:34599 (RA;US) 

High speed imaging for flash radiography using PIN diodes, 
17:34516 (R;US) 

NUCLEAR EXPLOSIVES 
Fissile materials from nuclear arms reductions: A question of 
disposition, 17:33947 (R;US) 
NUCLEAR FACILITIES 
See also FEED MATERIALS PLANTS 
FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
HOT LABS 
NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE FACILITIES 
SURPLUS NUCLEAR FACILITIES 

Application of the DOE Nuclear Safety Policy goal, 17:33718 
(R;US) 

Decontamination and decommissioning past, present and fu- 
ture, 17:33574 (R;US) 

Diversion path analysis: A new approach, 17:33229 (R;US) 

Fibre optic networks for safeguards applications, 17:33126 
(RA;FR;In English, French) 

Fire tests of wire and cable for DOE nuclear facilities, 17:34224 
(R;US) 

Impacts of the use of institutional controls on risk assessments 
at Department of Energy facilities, 17:33066 (R;US) 

Maintenance Implementation Plan for the 100K Fuel Storage 
Basins and 100N Reactor, 17:33572 (R;US) 

Maintenance implementation plan for the Fuels and Materials 
Examination Facility, 17:34227 (R;US) 

Office for Analysis and Evaluation of Operational Data 1991 an- 
nual report - Nonreactors: Volume 6, No. 2, 17:33240 (R;US) 
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NUCLEAR FACILITIES 


PAMTRAK: A personnel and material tracking system, 17:33235 
(R;US) 

Residual radioactivity criteria, 17:33087 (R;US) 

Stabilization and shutdown of Oak Ridge National Laboratory's 
Radioisotopes Production Facility, 17:33265 (R;US) 

The European commission's safeguards analytical measure- 
ment, 17:33122 (RA;FR;in English, French) 

The Mailbox for randomized safeguards inspections, 17:33119 
(RA;FR;In English, French) 

United States Nuclear Regulatory Commission Staff Practice 
and Procedure Digest: Commission, Appeal Board and Li- 
censing Board decisions, July 1972—September 1991: Digest 
6, Revision 3, 17:33461 (R;US) 

NUCLEAR FRAGMENTATION 
Fluctuations in the hadronization, 17:35199 (R;FR) 
Fluctuations in the multifragmentation, 17:35257 (R;FR) 
NUCLEAR FRAGMENTS 
See also FISSION FRAGMENTS 
HYPERNUCLE! 

First results from the Fragment Mass Analyzer at ATLAS, 

17:35258 (R;US) 
NUCLEAR FUEL ELEMENTS 
See FUEL ELEMENTS 


NUCLEAR FUELS 
See also DISPERSION NUCLEAR FUELS 
SPENT FUELS 

Emergency response to a highway accident in Springfield, 
Massachusetts, on December 16, 1991, 17:32886 (R;US) 

FASTGRASS: A mechanistic model for the prediction of Xe, |, 
Cs, Te, Ba, and Sr release from nuclear fuel under normal and 
severe-accident conditions: User's guide for mainframe, work- 
station, and personal computer applications, 17:33655 (R;US) 

Transient safety performance of a liquid metal reactor with ni- 
tride fuel, 17:33661 (R;US) 

NUCLEAR INDUSTRY 

Advanced techniques of information processing, 17:35527 
(RA;JP) 

Nuclear energy. Unmasking the mystery, 17:33716 (I;CA;In 
English, French) 

NUCLEAR MAGNETIC RESONANCE 

Microwave and R.F. response of the high T, superconductors, 
17:35354 (RA;FR) 

NUCLEAR MATERIALS DIVERSION 

Development of a knowledge-based software system for inspec- 

tion strategy, 17:33113 (RA;FR;In English, French) 

Fuzzy methods for system performance, 17:33213 (RA;FR;In 
English, French) 

Optimal data verification procedures, 17:33214 (RA;FR;In Eng- 
lish, French) 

Optimal randomization strategies for timely verification, 
17:33112 (RA;FR;In English, French) 

Simulation of in jon randomization models, 
(RA;FR;In English, French) 

State system of accounting for and control of nuclear materials 
in Poland, 17:33115 (RA;FR;In English, French) 

The Mailbox for randomized safeguards inspections, 17:33119 
(RA;FR;In English, French) 

Why should we do some more isotope-specific thinking in mea- 
surements for safeguards, 17:33133 (RA;FR;In English, 
French) 

NUCLEAR MATERIALS MANAGEMENT 

International safeguards without material balance areas, 

17:33104 (R;US) 
Accounting 

Model-based diagnosis in near-real time materials accountancy, 
17:33217 (RA;FR;In English, French) 

Organization and development of the French centralized system 
for the nuclear materials accountancy, 17:33208 (RA;FR;In 
French) 

The computerized nuclear accountancy system for the new 
Siemens Mox-fuel fabrication plant, 17:33209 (RA;FR;In Eng- 
lish, French) 
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Containers 
Thermal fluxmetry as an aid to near real time monitoring of in- 
dustrial plutonium storages, 17:33194 (RA;FR;In French) 
Czechoslovak Organizations 
Nuclear material accountancy for and control of in Czech and Slo- 
vak Federal Republic, 17:33114 (RA;FR;In English, French) 
Data Transmission Systems 
MANU - ICR acquisition and transmission through minitel, 
17:33223 (RA;FR;in English, French) 
Domestic Safeguards 
Implementation of domestic and international safeguards en 
France, 17:33106 (RA;FR;In French) 
Euratom 
Implementation of domestic and international safeguards en 
France, 17:33106 (RA;FR;In French) 
The role of nuclear energy in the European Community, 
17:33107 (RA;FR;In English, French) 
Expert Systems ; ; 
Computer assisted human matching, a software tool for interna- 
tional transit matching, 17:33222 (RA;FR;In English, French) 
Gamma Spectroscopy 
The role of NDA in safeguards a pilot conditioning plant, 
17:33199 (RA;FR;In English, French) 
laea Safeguards 
Implementation of domestic and international safeguards en 
France, 17:33106 (RA;FR;In French) 
The role of nuclear energy in the European Community, 
17:33107 (RA;FR;In English, French) 
Mass Balance 
The computer program Memo - A tool to establish detailed mea- 
surement models for NRTA test procedures, 17:33215 
(RA;FR;In English, French) 
Meetings 
Safeguards and Nuclear Material Management, 
(R;FR;In English, French) 
Neutron Emission 
The role of NDA in safeguards a pilot conditioning plant, 
17:33199 (RA;FR;In English, French) 
Nondestructive Analysis 
A survey of NDA instrumentation used routinely by the Euratom 
safeguards directorate, 17:33118 (RA;FR;In English, French) 
Plutonium 
Thermal fluxmetry as an aid to near real time monitoring of in- 
dustrial plutonium storages, 17:33194 (RA;FR;In French) 
Real Time Systems 
Model-based diagnosis in near-real time materials accountancy, 
17:33217 (RA;FR;In English, French) 
Near real time materials accountancy development programme 
for Thorp, 17:33211 (RA;FR;In English, French) 
Thermal fluxmetry as an aid to near real time monitoring of in- 
dustrial plutonium storages, 17:33194 (RA;FR;In French) 
Torness computerized fuel records system, 17:33218 (RA;FR;In 
English, French) 
Statistics 
Theoretical framework for sequential D/MUF-D analysis, 
17:33227 (R;US) 
NUCLEAR MEDICINE 
See also RADIOLOGY 
Compensation for photon attenuation in PET, 17:34810 (RA;US) 
Energy-dependent scatter correction in PET, 17:34809 (RA;US) 
High-resolution multi-slice PET, 17:34813 (RA;US) 
Improving the utilization of detector motion in PET, 17:34811 
(RA;US) 
Iterative image reconstruction in ECT, 17:34812 (RA;US) 
Methodology for evaluation of diagnostic performance, 
17:34815 (RA;US) 
Miniature gamma camera, 17:34814 (RA;US) 
Office for Analysis and Evaluation of Operational Data 1991 an- 
nual report - Nonreactors: Volume 6, No. 2, 17:33240 (R;US) 
SPECT reconstruction algorithms for converging hole and astig- 
matic collimators, 17:34807 (RA;US) 
Utilization of scattered radiation in SPECT reconstruction, 
17:34808 (RA;US) 
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NUCLEAR POWER 
International Nuclear Fuel Cycle Fact Book: Revision 12, 
17:33717 (R;US) 
NUCLEAR POWER PLANTS 
Control Rooms 
The development and evaluation of human factors guidelines 
for the review of advanced human-system interfaces, 
17:33483 (R;US) 
Electrical Equipment 
The estimation of electrical cable fire-induced damage limits, 
17:33659 (R;US) 
Engineered Safety Systems 
Equipment nonconformance and degradation: Promptly deter- 
mining operability and establishing corrective action plans, 
17:33646 (RA;US) 
Environment 
Alpha and gamma spectrometry for natural isotopes around ura- 
nium mines and nuclear power plants, 17:34773 (IA;AT) 
Occupational Safety 
An evaluation of operational safety in Ontario Hydro nuclear 
generating facilities, 17:33436 (IA;CA) 
Personnel 
Fitness for duty in the nuclear power industry: Volume 2, Annual 
summary of program performance reports, CY 1991, 
17:33468 (R;US) 
Pipes 
Short cracks in piping and piping welds: Semiannual report, 
Aprit-September 1991: Volume 2, No. 1, 17:33476 (R;US) 
Pumps 
Considerations for reference pump curves, 17:33606 (RA;US) 
Equipment nonconformance and degradation: Promptly deter- 
mining operability and establishing corrective action plans, 
17:33646 (RA;US) 
Guidelines document for inservice testing programs, 17:33614 
(RA;US) 
Operating pumps on minimum flow, 17:33648 (RA;US) 
Pump and valve research at the Oak Ridge National Laboratory, 
17:33475 (RA;US) 
Pump monitoring and analysis, 17:33604 (RA;US) 
Pump testing - Comparison of factory vs. field test of centrifugal 
pumps, 17:33603 (RA;US) 
Pump testing in the nuclear industry: The comprehensive test 
and other considerations, 17:33608 (RA;US) 
Recommendations on frequently encountered relief requests, 
17:33623 (RA;US) 
Reviews of ASME Section Xl pump and vaive relief requests 
post Generic Letter 89-04, 17:33611 (RA;US) 
Rulemaking efforts on codes and standards, 17:33645 (RA;US) 
Test quality, 17:33609 (RA;US) 
Toeing the line - Meeting minimum compliance regulations, 
17:33610 (RA;US) 
Reactor Accidents 
Developing and assessing accident management plans for 
nuclear power plants, Development process and criteria: Vol- 
ume 1, 17:33657 (R;US) 
Modification of the MACCS consequence code, 17:33660 (R;US) 
Reactor Components 
Analysis of inservice inspection relief requests, 17:33458 (R;US) 
Licensee contractor and vendor inspection status report: Quar- 
terly report, Apri-June 1992: Volume 16, No. 2, 17:33460 
(R;US) 
Test quality, 17:33580 (R;US) 
Reactor Control Systems 
A V&V Program for a real time Operator Advisor expert system, 
17:33485 (R;US) 
Reactor Licensing 
United States Nuclear Regulatory Commission Staff Practice 
and Procedure Digest: Commission, Appeal Board and Li- 
censing Board decisions, July 1972—September 1991: Digest 
6, Revision 3, 17:33461 (R;US) 
Reactor Operation 
Analysis and Evaluation of Operational Data 1991 annual re- 
port: Power reactors: Volume 6, No. 1, 17:33598 (R;US) 


NUCLEAR POWER PLANTS 
Valves 


Historical data summary of the systematic assessment of li- 

censee performance: Revision 10, 17:33465 (R;US) 
Reactor Satety 

An innovations-based method for DC-signal failure detection: 

Application to NPP, 17:33492 (R;NL) 
Reactor Vessels 

Modeling the influence of irradiation temperature and displace- 
ment rate on radiation-induced hardening in ferritic steels, 
17:33477 (R;US) 

Regulations 

A comparison of nuclear power regulation in Canada and the 

United States, 17:33459 (IA;CA) 
Risk Assessment 

Approaches for age-dependent probabilistic safety assessments 
with emphasis on prioritization and sensitivity studies, 
17:33653 (R;US;in Rumanian) 

Component failure data handbook: Technical evaluation report, 
17:33474 (R;US) 

Review and development of common nomenciature for naming 
and labeling schemes for probabilistic risk assessment, 
17:33656 (R;US) 

Statistical Data 

Availability statistics for thermal power plants, 17:33744 (1;DK;In 

Swedish, Finnish, English) 
Two-Phase Flow 

Computer simulation of two-phase flow in nuclear reactors, 

17:33470 (R;US) 
Valves 

A critical review of valve categories, 17:33612 (RA;US) 

A review of historical check valve failure data, 17:33634 (RA;US) 

Alternate position testing of check valves, 17:33633 (RA;US) 

An update to inplace testing of safety/relief valves utilizing lift 
assist technology, 17:33621 (RA;US) 

Application of hydraulic network analysis to motor operated but- 
terfly valves in nuclear power plants, 17:33600 (RA;US) 

Assessment of valve actuator motor rotor degradation by 
Fourier analysis of current waveform, 17:33628 (RA;US) 

Diagnosing MOV problems using comparative trace analysis, 
17:33625 (RA;US) 

Equipment nonconformance and degradation: Promptly deter- 
mining operability and establishing corrective action plans, 
17:33646 (RA;US) 

Evaluation of nonintrusive examination methods, 17:33636 
(RA;US) 

Guidelines document for inservice testing programs, 17:33614 
(RA;US) 

Inservice diagnostics for solenoid operated valves, 17:33616 
(RA;US) 

Lessons learned from validation testing of diagnostic systems 
for motor-operated valves, 17:33624 (RA;US) 

Load sensitive behavior in motor-operated valves, 17:33605 
(RA;US) 

NRC check valve action plans and inspection results, 17:33643 
(RA;US) 

NRC inspections of licensee activities to improve the perfor- 
mance of motor-operated valves, 17:33644 (RA;US) 

Nonintrusive testing of check valves, 17:33629 (RA;US) 

Operability testing of electrical motor operated valves, 17:33601 
(RA;US) 

Pump and valve research at the Oak Ridge National Laboratory, 
17:33475 (RA;US) 

Recent experience with testing of parallel disc gate valves under 
accident flow conditions, 17:33599 (RA;US) 

Recommendations on frequently encountered relief requests, 
17:33623 (RA;US) 

Reviews of ASME Section XI pump and valve relief requests 
post Generic Letter 89-04, 17:33611 (RA;US) 

Rulemaking efforts on codes and standards, 17:33645 (RA;US) 

Similarity analysis - A basis for MOV verification (Motor Oper- 
ated Valve), 17:33639 (RA;US) 

Solenoid-operated valves and related equipment - A status re- 
port, 17:33647 (RA;US) 

Special considerations for testing rising rotating stem MOVs, 
17:33627 (RA;US) 
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NUCLEAR POWER PLANTS 
Valves 


Test quality, 17:33609 (RA;US) 
Toeing the line - Meeting minimum compliance regulations, 
17:33610 (RA;US) 
Toledo Edison program and diagnostic experience with pneu- 
matic operated valves, 17:33617 (RA;US) 
Toledo Edison review of thermographic analysis of valve opera- 
tions, 17:33630 (RA;US) 
Using torque switch settings and spring pack characteristics to 
determine actuator output torques, 17:33626 (RA;US) 
NUCLEAR POWER STATIONS 
See NUCLEAR POWER PLANTS 
NUCLEAR REACTION KINETICS 
Theoretical interpretation of high-energy nuclear collisions: 
Progress report, July 1, 1991—June 30, 1992, 17:35256 (R;US) 
NUCLEAR REACTIONS 
See also BREAKUP REACTIONS 
FISSION 
NUCLEAR FRAGMENTATION 
PHOTONUCLEAR REACTIONS 
PRECOMPOUND-NUCLEUS EMISSION 
SPALLATION 
THERMONUCLEAR REACTIONS 
Two-neutron removal reactions for very neutron rich nuclei, 
17:35291 (R;FR) 
NUCLEAR REACTORS 
See REACTORS 
NUCLEAR SAFETY 
See RADIATION PROTECTION 
NUCLEAR SAFETY RESEARCH REACTOR (JAPAN) 
See NSRR REACTOR 
NUCLEAR SHIP MUTSU REACTOR 
See MUTSU REACTOR 
NUCLEAR SPIN RESONANCE 
See NUCLEAR MAGNETIC RESONANCE 
NUCLEAR STRUCTURE 
Is nuclear structure really so simple? The P-factor revisited, 
17:35195 (R;US) 
Quadrupole mixed-symmetry states in fp-shell nuclei, 17:35206 
(RA;JP) 
Status on evaluation of nuclear structure and decay data in 
China, 17:35196 (RA;CN) 
Summary report of research works concerning fission physics 
and nuclear data in theoretical group, 17:35285 (RA;CN) 
NUCLEAR THEORY 
Progress on theoretical evaluation method of nuclear data cal- 
culation and applied nuclear reaction theory research at the 
theory group of CNDC, 17:35190 (RA;CN) 
NUCLEAR TRADE 
International safeguards and 
17:33109 (RA;FR;In French) 
NUCLEAR WASTES 
See RADIOACTIVE WASTES 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS 
Arms Control 
Future nuclear weapon roles and postures in the context of an 
overall security strategy of dissuasion, 17:33953 (RA;US) 
Nuclear weapons in a changing world, 17:33939 (RA;US) 
Remarks about minimum deterrence, 17:33940 (RA;US) 
Rethinking nuclear employment policy, 17:33950 (RA;US) 
The role of nuclear weapons in the year 2000: Summary of the 
workshop proceedings, 17:33941 (RA;US) 
Decommissioning 
Fissile materials from nuclear arms reductions: A question of 
disposition, 17:33947 (R;US) 
Recycle and treatment approaches for weapon components, 
17:33868 (R;US) 
Detonators 
Preliminary lightning tests: Optical fiber penetration of an exclu- 
sion region barrier, 17:34512 (R;US) 
Government Policies 
U.S. nuclear weapons policy, 17:33948 (RA;US) 
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Historical Aspects 
Deterrence in the 1990’s: What can the past tell us?, 17:33945 
(RA;US) 
Military Strategy 
A future targeting doctrine for U.S. strategic nuclear forces, 
17:33946 (RA;US) 
A shift to passive deterrence?, 17:33942 (RA;US) 
Impact of a reduced nuclear weapons stockpile on strategic sta- 
bility, 17:33943 (RA;US) 
The role of nuclear weapons in the year 2000: Summary of the 
workshop proceedings, 17:33941 (RA;US) 
Political Aspects 
A shift to passive deterrence?, 17:33942 (RA;US) 
Deterrence in the 1990's: What can the past tell us?, 17:33945 
(RA;US) 
Nuclear weapons in a changing world, 17:33939 (RA;US) 
The role of nuclear weapons in the year 2000: Summary of the 
workshop proceedings, 17:33941 (RA;US) 
Proliferation 
A proliferation containment strategy, 17:33956 (RA;US) 
Nuclear proliferation in the Middle East, 17:33955 (RA;US) 
Nuclear weapons in a changing world, 17:33939 (RA;US) 
Proliferation in South Asia after the Kashmir crisis, 17:33954 
(RA;US) 
The future of defense and technology, 17:33937 (RA;US) 
The role of nuclear weapons in the year 2000: Summary of the 
workshop proceedings, 17:33941 (RA;US) 
Safeguards 
The future of defense and technology, 17:33937 (RA;US) 
Stockplles 
Impact of a reduced nuclear weapons stockpile on strategic sta- 
bility, 17:33943 (RA;US) 
Testing 
Kirtland Operations progress report, October-December 1991, 
17:34513 (R;US) 
NUCLEOGENESIS 
See NUCLEOSYNTHESIS 
NUCLEON-NUCLEON INTERACTIONS 
Charge-independence-breaking interactions in sd-shell nuclei, 
17:35314 (RA;JP) 
NUCLEON-NUCLEON POTENTIAL 
See also SKYRME POTENTIAL 
Phenomenological nucleon-nucleon potential, 17:35144 (RA;JP) 
NUCLEONS 
See also NEUTRONS 
PROTONS 
Chiral symmetry and nucleon structure, 17:35126 (R;US) 
NUCLEOPROTEINS 
Differential regulation of plastid mRNA stability: Progress report, 
17:34792 (R;US) 
NUCLEOSYNTHESIS 
See also THERMONUCLEAR REACTIONS 
Atomic nuclear clusters in astrophysics, 17:35208 (RA;JP) 
NUCLEOTIDE DEHYDROGENASES 
[The interaction of ferredoxin:NADP* oxidoreductase and ferre- 
doxin:thioredoxin reductase with substrates]: Progress report, 
17:34793 (R;US) 
NUMBER CODES 
A Unix print filter for controlling an HP Laserjet printer, 17:35508 
(R;US) 
NUMERICAL ANALYSIS 
Algorithms 
Development of a boundary element method program for nu- 
merical analysis of supersonic unsteady flow, 17:34266 
(RA;JP;in Japanese) 
Boundary Conditions 
Development of a boundary element method program for nu- 
merical analysis of supersonic unsteady flow, 17:34266 
(RA;JP;In Japanese) 
Numerical simulation of flows around a deformable gas bubble, 
17:34275 (RA;JP;In Japanese) 
Cartesian Coordinates 
Numerical simulation of flows around a deformable gas bubble, 
17:34275 (RA;JP;In Japanese) 





Chemical Reaction Kinetics 
Numerical calculation of flow field in supersonic combustion 
chamber, 17:34291 (RA;JP;In Japanese) 
Computer Codes 
Numerical simulation of flows around a deformable gas bubble, 
17:34275 (RA;JP;in Japanese) 
Ditfusion 
Numerical calculation of flow field in supersonic combustion 
chamber, 17:34291 (RA;JP;In Japanese) 
Finite Element Method 
Development of a boundary element method program for nu- 
merical analysis of supersonic unsteady flow, 17:34266 
(RA;JP;In Japanese) 
Flow Models 
Numerical simulation of flows In a supersonic air intake, 
17:34288 (RA;JP;in Japanese) 
Fluid Mechanics 
Numerical simulation of flows around a deformable gas bubble, 
17:34275 (RA;JP;In Japanese) 
Fourler Transformation 
Study of a precision resistivity analytic method by the deep elec- 
tromagnetic survey.: Reflection response in case of resistivity 
changing continuously, 17:35073 (IA;JP;In Japanese) 
Interference 
Numerical calculation of flow field in supersonic combustion 
chamber, 17:34291 (RA;JP;In Japanese) 
Laplace Transformation 
Study of a precision resistivity analytic method by the deep elec- 
tromagnetic survey.: Reflection in case of resistivity 
changing continuously, 17:35073 (IA;JP;in Japanese) 


Three dimensional calculation of flow inside supersonic inlet, 
17:34287 (RA;JP;in Japanese) 
Mesh Generation 
Three dimensional calculation of flow inside supersonic inlet, 
17:34287 (RA;JP;In Japanese) 
Mixing 
Numerical calculation of flow field in supersonic combustion 
chamber, 17:34291 (RA;JP;In Japanese) 
Navier-Stokes Equations 
Numerical calculation of flow field in supersonic combustion 
chamber, 17:34291 (RA;JP;in Japanese) 
Numerical simulation of flows In a supersonic air intake, 
17:34288 (RA;JP;in Japanese) 
Numerical Solution 
Numerical simulation of flows In a supersonic air intake, 
17:34288 (RA;JP;in Japanese) 
Numerical simulation of flows around a deformable gas bubble, 
17:34275 (RA;JP;in Japanese) 
Parametric Analysis 
Numerical simulation of flows In a supersonic air intake, 
17:34288 (RA;JP;In Japanese) 
Polynomials 
Study of a precision resistivity analytic method by the deep elec- 
tromagnetic survey.: Reflection in case of resistivity 
changing continuously, 17:35073 (IA;JP;in Japanese) 
Three-Dimensional Calculations 
Three dimensional calculation of flow inside supersonic inlet, 
17:34287 (RA;JP;In Japanese) 
Turbulent Flow 
Numerical calculation of flow field in supersonic combustion 
chamber, 17:34291 (RA;JP;In Japanese) 
Numerical simulation of flows In a supersonic air intake, 
17:34288 (RA;JP;in Japanese) 
NUMERICAL DATA 
See also EXPERIMENTAL DATA 
Analysis of vertical tube heat exchangers for design optimiza- 
tion, 17:33791 (RA;NL) 
BILD - program for the graphic presentation of numeric data, 
17:35505 (R;DE;In German) 
Computer methods for reliability data processing, 17:35459 (R;IT) 
NUMERICAL SOLUTION 
See also FINITE DIFFERENCE METHOD 
FINITE ELEMENT METHOD 


OFFSHORE PLATFORMS 


LES turbulence modeling using DNS data base, 17:34259 
(RA;JP;In Japanese) 

Numerical calculations of separating flows around oscillating air- 
foil, 17:34267 (RA;JP;In Japanese) 


Oo 


O CODES 
OTTER2: Resolution style theorem prover, 17:35477 (CM;US) 
OTTER2: Resolution style theorem prover, 17:35476 (CM;US) 
OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OAK RIDGE RESERVATION 

An aerial radiological survey of the Oak Ridge Reservation and 
surrounding area, Oak Ridge, Tennessee: Date of survey: 
September 1989, 17:34644 (R;US) 

Artifacts in ambient toxicity testing, 17:35059 (R;US) 

East Chestnut Ridge hydrogeologic characterization: A geo- 
physical study of two karst features, 17:33038 (R;US) 

OBRIGHEIM REACTOR 

Conclusion of the 1.C.T. benchmark exercise, 

(RA;FR;In English, French) 
OCCUPATIONAL EXPOSURE 

Mammary gland cancer in a man after occupational irradiation, 

17:34895 (IA;BG;In Bulgarian) 
OCCUPATIONAL SAFETY 

Evaluation of P-101 course “Orientation to Occupational Safety 
Compliance in DOE” taught in Livermore, California March 
31—April 10, 1992, 17:35068 (R;US) 

Evaluation of P-101 course “Orientation to occupational safety 
compliance in DOE” taught in Albuquerque, New Mexico, 
April 28—May 8, 1992, 17:35069 (R;US) 

Evaluation of S-101 course “Orientation to Occupational Safety 
Compliance in DOE” taught in ue, New Mexico Jan- 
uary 21, 1992—January 24, 1992, 17:35070 (R;US) 

Evaluation of S-101 course “Supervisors Orientation to Occupa- 
tional Safety Compliance in DOE” taught in Richland, 
Washington May 5-8, 1992, 17:35067 (R;US) 

Evaluation of S-101 course “Supervisors Orientation to Occupa- 
tional Safety Compliance in DOE” taught in Upton, New York, 
July 14-17, 1992, 17:33083 (R;US) 

Evaluation of S-101 course “Supervisors Orientation to Occupa- 
tional Safety Compliance in DOE” taught in Livermore, 
California April 21, 1992—April 24, 1992, 17:35071 (R;US) 

Evaluation of S-101 course “Supervisors Orientation to Occupa- 
tional Safety Compliance in DOE” taught in Amarillo, Texas 
May 19-22, 1992, 17:35066 (R;US) 

OCEANIC CIRCULATION 
Behavior of an ocean general circulation model at four different 
horizontal resolutions, 17:34784 (R;US) 
OCEANS 
See SEAS 
OFF-GAS SYSTEMS 

Spray nozzle pattern test for the DWPF HEME Task QA Plan, 
17:33029 (R;US) 

Technology status report: Off-gas treatment technologies for 
chlorinated volatile organic compound air emissions, 
17:34627 (R;US) 

OFFICE BUILDINGS 

Analysis of energy use in building services of the industrial sector 
in California: Two case studies: Final report, 17:33862 (R;US) 

Office equipment energy use and trends, 17:33796 (R;US) 

The Stockholm project, the block Bodbetjaenten: Offices, 
dwellings and glazed courtyards energetically coordinated, 
17:33785 (R;SE;in Swedish) 

OFFSHORE PLATFORMS 

Drifting objects that may cause a threat to petroleum installa- 
tions/units, 17:32716 (I;NO) 

Electromagnetic inspection: 
(R;FR;In French) 

New emission requirements - why, 17:32730 (I;NO;In Norwegian) 

Optimization of surface maintenance, 17:32725 (1;NO;In Norwe- 
gian) 


17:33198 


CRABE process, 17:34302 
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OFFSHORE PLATFORMS 


Seismic loads on offshore structures. Problem definition and 
theoretical preparations. Final report of phase 1, 17:34318 
(|;DE;In German) 

OIL FIELDS 

A field laboratory for improved oil recovery: Final report, 
17:32700 (R;US) 

Increased working life of installations, 17:32707 (I;NO;In Norwe- 
gian) 

OIL RESIDUES 
See PETROLEUM RESIDUES 
OIL SAND DEPOSITS 
Borehole mining process for recovery of petroleum from uncon- 
solidated heavy oil formations, 17:32842 (PA;CA) 
OIL SAND OILS 
See BITUMENS 
OIL SAND TAILINGS 
Recovery of hydrocarbons from hydrocarbon contaminated 
sludge, 17:32843 (PA;CA) 
OIL SANDS 
Oil sands separator and separation method, 17:32841 (PA;CA) 
OIL SATURATION 

Method for determining oil content of an underground formation, 
17:32699 (PA;CA) 

OIL SHALE WASTE WATER 

See OIL SHALES 

WASTE WATER 
OIL SHALES 

High efficiency shale oil recovery: Second quarterly report, April 
1, 1992-June 30, 1992, 17:32839 (R;US) 

Pressurized fluidized-bed hydroretorting of eastern oil shales: 
Volume 4, Task 5, Operation of PFH on beneficiated shale, 
Task 6, Environmental data and mitigation analyses and Task 
7, Sample procurement, preparation, and characterization: Fi- 
nal report, September 1987—May 1991, 17:32840 (R;US) 

OIL SPILL FINGERPRINTING 

See OIL SPILLS 

OIL SPILLS 

Containment of spills from ships, 17:32732 (PA;CA) 

Emergency measures for mineral oil accidents (tested oil 
binders), 17:32729 (R;DE;In German) 

Recovery of hydrocarbons from hydrocarbon contaminated 
sludge, 17:32843 (PA;CA) 

Transporting US oil imports: The impact of oil spill legislation on 
the tanker market: Final report, 17:32721 (R;US) 

OlL WELLS 

A field laboratory for improved oil recovery: Final report, 
17:32700 (R;US) 

Practical aspects of steam injection processes: A handbook for 
independent operators, 17:32708 (R;US) 

Steam process with foam for recovering viscous oils through 
horizontal wells, 17:32710 (PA;CA) 

OILS 
See also MINERAL OILS 
VEGETABLE OILS 

Analysis of proposed postclosure alternatives for the Bear 
Creek Burial Grounds at the Oak Ridge Y-12 Plant, Oak 
Ridge, Tennessee, 17:33034 (R;US) 

OKLO PHENOMENON 

Behavior of radionuclides around Oklo reactor, 17:34659 (IA;JP) 

The analyses of various fissiogenic nuclides from Oklo natural 
reactor, 17:34655 (IA;JP) 

OLEFINS 
See ALKENES 
OLIGONUCLEOTIDES 

Mechanisms of interaction of radiation with matter: Progress re- 

port, July 1, 1991—August 31, 1992, 17:35060 (R;US) 
OMEGA FACILITY 

Environmental assessment: OMEGA Upgrade Project at the 
Laboratory for Laser Energetics, University of Rochester, 

17:35408 (R;US) 

ON-LINE COMPUTERS 

See COMPUTERS 
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ON-LINE CONTROL SYSTEMS 
An integrated approach to process information, nuclear materi- 
als control and accounting in BNFL’s Thorp facility, 17:33210 
(RA;FR;In English, French) 
ON-SITE POWER GENERATION 
Potential contribution of self-production and cogeneration to 
peak electricity production in France in the next decade, 
17:33732 (R;FR;In French) 
ONIKOBE GEOTHERMAL FIELD 
Study on a method to evaluate geothermal reservoirs.: Numeri- 
cal simulation of reservoir behavior at collecting geothermal 
fluid, 17:33382 (IA;JP;in Japanese) 
ONIONS 
See also ALLIUM CEPA 
Studies on pre-commercial scale irradiation of onions and garlic 
to control sprouting, 17:34827 (RA;XA) 
ONTARIO PHWR PICKERING-1 REACTOR 
See PICKERING-1 REACTOR 
OPERATION (REACTOR) 
See REACTOR OPERATION 
OPERATIONS OFFICES 
See US DOE FIELD OFFICES 
OPERATIONS RESEARCH 
Operations research applications in the pulp and paper industry, 
17:35507 (I;NO) 
OPTICAL FIBERS 
Transient radiation effects in polarization-maintaining fibers, 
17:34028 (R;US) 
OPTICAL FILTERS 
Analysis of broadband short-wave-pass (SWP) beamsplitters: 
Final report, 17:34492 (R;US) 
OPTICAL MODELS 
ATHREE: Optical model for elastic scattering, 17:35466 (CM;US) 
OPTICAL RADAR 
LIDAR Project: Diamond turning mirrors in a panic situation, 
17:34490 (R;US) 
OPTICAL SCANNERS 
Development of optical surface profiling instrumentation, 
17:34489 (R;US) 
OPTICAL SYSTEMS 
BEEMER: An integrated optics design tool, 17:35123 (R;US) 
Single-shot measurement of the intensity and phase of a fem- 
tosecond pulse using the optical-Kerr effect, 17:34114 (RA;US) 
ORAL CAVITY 
The penetration of ultrafine 24*Po through human nasal and oral 
cast replicate models, 17:34935 (IA;AT) 
ORDNANCE 
High speed cineradiography using electronic imaging, 17:34499 
(R;US) 
ORES 
See also |RON ORES 
URANIUM ORES 
Study on reservoir fracture system, 17:33345 (IA;JP;In Japanese) 
ORGANIC BROMINE COMPOUNDS 
Vacuum ultraviolet photoionization and photodissociation of 
molecules, clusters, and radicals, 17:34137 (RA;US) 
Variational transition state theory, 17:34115 (RA;US) 
ORGANIC CHLORINE COMPOUNDS 
See also CHLORINATED ALIPHATIC HYDROCARBONS 
CHLORINATED AROMATIC HYDROCARBONS 
CHLOROFLUOROCARBONS 
METHYLENE CHLORIDE 
Fundamental aspects of dioxin (PCDD) and furan (PCDF) from 
combustion: Final report, 17:33894 (R;US) 
Stabilization of microorganisms for in situ degradation of toxic 
chemicals: Progress report, Year two, 17:34639 (R;US) 
Stabilization of microorganisms for in situ degradation of toxic 
chemicals: Progress report, 17:34638 (R;US) 
Time-resolved FTIR emission studies of laser photofragmenta- 
tion and radical reactions, 17:34135 (RA;US) 
ORGANIC COMPOUNDS 
See also AROMATICS 
HYDROCARBONS 
ORGANIC HALOGEN COMPOUNDS 





ORGANIC NITROGEN COMPOUNDS 
ORGANIC OXYGEN COMPOUNDS 
ORGANIC SILICON COMPOUNDS 
ORGANIC SULFUR COMPOUNDS 
TERPENES 

Analysis of proposed postclosure alternatives for the Bear 
Creek Burial Grounds at the Oak Ridge Y-12 Plant, Oak 
Ridge, Tennessee, 17:33034 (R;US) 

Dynamic underground stripping demonstration project: Interim 
engineering report, 17:34745 (R;US) 

Modeling of silent discharge plasma for the destruction of haz- 
ardous organic compounds, 17:33860 (R;US) 

Pilot-scale study of the solar detoxification of VOC- 
contaminated groundwater, 17:33324 (R;US) 

Remote purge and trap of volatile organic compounds in high 
level radioactive wastes at the Idaho Chemical Processing 
Plant, 17:33024 (R;US) 

Technical summary of groundwater quality protection program 
at the Savannah River Site, 1952-1986: Volume 1, Site geo- 
hydrology and waste sites, 17:34642 (R;US) 

Technology status report: Off-gas treatment technologies for 
chlorinated volatile organic compound air emissions, 
17:34627 (R;US) 

Theoretical studies of potential energy surfaces and computa- 
tional methods, 17:34100 (RA;US) 

ORGANIC FLUORINE COMPOUNDS 
See also CHLOROFLUOROCARBONS 
FLUORINATED ALIPHATIC HYDROCARBONS 
FLUORINATED AROMATIC HYDROCARBONS 

Kinetic and mechanistic studies of OH- and CH-radical reac- 
tions, 17:34071 (RA;US) 

Laser studies of chemical reaction and collision processes, 
17:34096 (RA;US) 

Photoionization-photoelectron research, 17:34127 (RA;US) 

ORGANIC HALOGEN COMPOUNDS 
See also ORGANIC BROMINE COMPOUNDS 
ORGANIC CHLORINE COMPOUNDS 
ORGANIC FLUORINE COMPOUNDS 

Destruction of halogenated organic compounds, 
(PA;CA) 

Technology Transfer Program: Cleaning processes, 17:34565 
(R;US) 

ORGANIC MATTER 

Organic matter sedimentation, distribution and diagenesis in 
carbonate hypersaline environment: Abu Dhabi sabkha - la- 
goon system, 17:32697 (R;FR;In French) 

Subsurface transport of natural organic matter: Implications to 
contaminant mobility, 17:34633 (R;US) 

ORGANIC NITROGEN COMPOUNDS 
Laser photoelectron spectroscopy of ions, 17:34064 (RA;US) 
ORGANIC OXYGEN COMPOUNDS 
See also DIOXIN 
ETHERS 
FURANS 
KETENES 

Fundamental spe: ic studies of carbenes and hydrocar- 
bon radicals, 17:34162 (RA;US) 

Photoionization-photoelectron research, 17:34127 (RA;US) 

ORGANIC SILICON COMPOUNDS 

See also SILANES 

Thermal isomerization and decomposition of ethynyidisilanes, 
17:34147 (R;US) 

ORGANIC SOLVENTS 
Application of the bubbling technique for the control of nuclear 
materials - evolution of the device, 17:33125 (RA;FR;In French) 
ORGANIC SULFUR COMPOUNDS 
See also BEDT-TTF 
THIOPHENE 

Applications of micellar enzymology to clean coal technology: 
Eleventh quarterly report, 17:32613 (R;US) 

Laser spectroscopy and dynamics of transient species formed in 
pyrolysis reactions, 17:34153 (RA;US) 

Vacuum ultraviolet ion and photodissociation of 

molecules, clusters, and radicals, 17:34137 (RA;US) 


17:34749 


ORGANIC SUPERCONDUCTORS 
See also BEDT-TTF 


Isotope effect in '*C-substituted (central C=C) «-phase organic 


superconductors, 17:34034 (R;US) 

The central bond 'SC="'SC isotope effect for superconductivity in 
the high-T. 8*-(ET)2ls phase and its implications regarding 
the si ing pairing mechanism in TTF-based or- 
ganic superconductors, 17:34033 (R;US) 

ORGANIC WASTES 

Hazardous Waste/Mixed Waste Treatment Building throughput 

study, 17:33030 (R;US) 
ORIFICES 

Numerical investigation for supersonic inlet, 17:34289 (RA;JP;In 

Japanese) 
ORNL 

Application of the observational approach to environmental 
restoration at the Oak Ridge National Laboratory, 17:33068 
(R;US) 

Plugging and abandonment pian for wells and coreholes at Oak 
Ridge National Laboratory, Oak Ridge, Tennessee: Environ- 
mental Restoration Program, 17:32991 (R;US) 

Project management approach for the Waste Area Grouping 6 
Closure/Remediation Project at Oak Ridge National Labora- 
tory, Oak Ridge, Tennessee: Environmental Restoration 
Program, 17:33078 (R;US) 

Pump and valve research at the Oak Ridge National Laboratory, 
17:33475 (RA;US) 

ORNL ISOCHRONOUS CYCLOTRON 
The ORNL radioactive ion beam project with the ORIC accelera- 
tor, 17:35086 (R;US) 
ORYZA 
See RICE 
OUTER CONTINENTAL SHELF 
See CONTINENTAL SHELF 
OVARIES 

Dosimetry for the therapeutic application of HMFG-1 MoAb by 
IP infusion using whole body profile counting and serial blood 
sampling, 17:34878 (RA;US) 

OXALALDEHYDE 
See GLYOXAL 
OXETANE 
See ETHERS 
OXIDASES 
See OXIDOREDUCTASES 
OXIDES 
See also ALUMINIUM OXIDES 
BARIUM OXIDES 
BISMUTH OXIDES 
CALCIUM OXIDES 
COBALT OXIDES 
COPPER OXIDES 
IRON OXIDES 
LEAD OXIDES 
LITHIUM OXIDES 
NEPTUNIUM OXIDES 
NIOBIUM OXIDES 
NITROGEN OXIDES 
PRASEODYMIUM OXIDES 
SILICON OXIDES 
STRONTIUM OXIDES 
SULFUR OXIDES 
TERBIUM OXIDES 
TIN OXIDES 
TITANIUM OXIDES 
URANIUM OXIDES 
VANADIUM OXIDES 
YTTRIUM OXIDES 
ZINC OXIDES 
ZIRCONIUM OXIDES 

Theory of the electronic and structural properties of solid state 

oxides: Annual technical report, 17:34013 (R;US) 
OXIDOREDUCTASES 
See also NUCLEOTIDE DEHYDROGENASES 
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OXIDOREDUCTASES 


Applications of micellar enzymology to clean coal technology: 
Eleventh quarterly report, 17:32613 (R;US) 

Molecular genetic and molecular evolutionary studies on the 
bacteriochlorophyll synthesis genes of Rhodobacter capsula- 
tus, 17:34795 (R;US) 

OXOPROPANE 
See ACETONE 
OXYGEN 

An investigation of the processes controlling ozone in the upper 
stratosphere, 17:34619 (R;US) 

Chemical kinetics and combustion modeling, 17:34179 (RA;US) 

Chemical kinetics modeling, 17:34118 (RA;US) 

Elementary reaction rate measurements at high temperatures 
by tunable-laser flash-absorption, 17:34166 (RA;US) 

Fiash photolysis-shock tube studies of biomolecular reactions, 
17:34105 (RA;US) 

Gas-phase chemical dynamics, 17:34107 (RA;US) 

HTP kinetics studies on isolated elementary combustion reac- 
tions over wide temperature ranges, 17:34160 (RA;US) 

impedance analysis for oxygen reduction in lithium carbonate 
melt: Effect of partial pressure of oxygen, 17:33756 (R;US) 

Infrared absorption spectroscopy and chemical kinetics or free 
radical, 17:34157 (RA;US) 

Kinetics and mechanisms of reactions involving small aromatic 
reactive intermediates, 17:34177 (RA;US) 

Kinetics data base for combustion modeling, 17:34186 (RA;US) 

Kinetics of elementary atomic and radical reactions, 17:34132 
(RA;US) 

Laser induced grating spectroscopy, 17:34101 (RA;US) 

Oxygen electrode in molten carbonate fuel cells: Fifth quarterly 
technical progress report, August 1—October 31, 1988, 
17:33770 (R;US) 

Oxygen electrode in molten carbonate fuel cells: Ninth quarterly 
technical progress report, August 1, 1989—October 31, 1989, 
17:33771 (R;US) 

Probing flame chemistry with MBMS, theory, and modeling, 
17:34187 (RA;US) 

Theoretical studies of the dynamics of chemical reactions, 
17:34117 (RA;US) 

Time-resolved FTIR emission studies of laser photofragmenta- 
tion and radical reactions, 17:34135 (RA;US) 

VUV studies of photodissociation and photoionization dynamics, 
17:34120 (RA;US) 

OXYGEN 16 

Shape coexistence, Lanczos techniques, and large-basis shell- 

model calculations, 17:35198 (R;US) 
OXYGEN 16 TARGET 

A R-matrix analysis for 170 system, 17:35280 (RA;CN) 

R-matrix analysis code (RAC), 17:35279 (RA;CN) 

Small angle scattering cross sections of 14.8 MeV neutron for 
27Al and '®O, 17:35262 (RA;CN) 

OXYGEN 17 

A R-matrix analysis for '7O system, 17:35280 (RA;CN) 

R-matrix analysis for 7O system and comparison between 
codes RAC, 17:35455 (RA;CN) 

OXYGEN 18 

Local standard calibration to the international standard (Smow) 
for determining '*-O and D composition in water sample, 
17:34061 (IA;ID;In Indonesian) 

OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN HYDRIDES 

See WATER 
OXYMETHYLENE 

See FORMALDEHYDE 
OZONE 

A correlated k-distribution model of the heating rates for CO, and 
Os in the atmosphere between 0 and 60 km, 17:34617 (R;US) 

An investigation of the processes controlling ozone in the upper 
stratosphere, 17:34619 (R;US) 

Electronic structure, molecular bonding, and molecular potential 
energy surfaces, 17:34112 (RA;US) 

Molecular beam studies of reaction dynamics, 17:34134 (RA;US) 


Results from recent solar radiation calculations, 17:34595 
(RA;US) 

Solar absorption in a stratosphere perturbed by NO, injection, 
17:34602 (RA;US) 

Wet scavenging parameterization in the oxidant version of a 
three dimensional, global atmospheric chemistry-transport- 
deposition model, 17:34615 (R;US) 

OZONE LAYER 

Effect of reduced ozone concentration on planetary albedo, 
17:34607 (RA;US) 

Impact of supersonic and subsonic aircraft on ozone: Including 
heterogeneous chemical reaction mechanisms, 17:34618 
(R;US) 

The TRANSALL campaign. A contribution to the German ozone 
investigation programme, 17:34540 (1;DE;in German) 

1,2-ETHANEDIAL 

See GLYOXAL 

1,3-DIAZINES 

See PYRIMIDINES 

1,4-DIAZINES 

See PYRAZINES 


P 


P CODES 
Pepsicode - a computer code for the dynamic simulation of SNM 
hold-up in mixer-settlers, 17:33219 (RA;FR;In English, French) 
PACKAGING 
impact-limiting materials characterization, 17:34217 (R;US) 
Type B plutonium transport package development that uses 
metallic filaments and composite materials, 17:34216 (R;US) 
PACKAGING RULES 
Test and evaluation document for DOT Specification 7A Type A 
packaging, 17:34226 (R;US) 
PACKED BED 
See PACKED BEDS 
PACKED BEDS 
Analytical and experimental study of instabilities in buoyancy- 
driven convection in porous media: Progress report, August 
1991—April 1992, 17:34233 (R;US) 
PAIR PRODUCTION 
Dynamical approach to pair production from strong fields, 
17:35152 (R;US) 
PAKISTAN 
Proliferation in South Asia after the Kashmir crisis, 17:33954 
(RA;US) 
PAKISTAN (EAST) 
See BANGLADESH 
PAKS-1 REACTOR 
Monitoring of neutron and gamma fields inside power reactor 
spent fuel assemblies by small-size detectors, 17:33166 
(RA;FR;In English, French) 
PALIMPINON GEOTHERMAL FIELD 
Optimizing reinjection strategy at Palinpinon, Philippines based 
on chloride data, 17:33367 (RA;US) 
PALLADIUM HYDRIDES 
Palladium deuteride formation in the cathode of an electrochem- 
ical cell: An in situ neutron diffraction study, 17:35379 (RA;JP) 
PANCREAS 
Radiation dosimetry of ®°Y-labeled monoclonal antibody CO17- 
1A prepared by the site-specific NH2-Bz-COTA-3A technique, 
17:34879 (RA;US) 
PAPER 
Radon-activity due to books in university library, 17:34942 (IA;AT) 
PAPER INDUSTRY 
Operations research applications in the pulp and paper industry, 
17:35507 (|;NO) 
PARABANIC ACID 
See ORGANIC OXYGEN COMPOUNDS 
PARAFFINS 
See ALKANES 
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PARALLEL PROCESSING 
Evaluation of finite element analysis of the parallel simulation 
machine Cenju, 17:35516 (RA;JP;In Japanese) 
Speedup of Monte Carlo code MCACE for shielding analysis by 
parallel computer, 17:35326 (RA;JP;In Japanese) 
PARAMAGNETIC RESONANCE (ELECTRON) 
See ELECTRON SPIN RESONANCE 
PARAMAGNETIC RESONANCE (NUCLEAR) 
See NUCLEAR MAGNETIC RESONANCE 
PARASYMPATHOMIMETICS 
[Non-invasive evaluation of the cardiac autonomic nervous sys- 
tem by PET]: Progress report, September 1991—September 
1992, 17:34817 (R;US) 
PARTICLE LOSSES 
GTA Beamloss-Monitor System, 17:34402 (R;US) 
PARTICLE PRODUCTION 
See also PAIR PRODUCTION 
Complementary analyses and acceptance optimization in new 
particle searches, 17:35114 (R;FR) 
PARTICLE SIZE 
Industrial innovations for tomorrow: Advances in industrial 
energy-efficiency technologies: On-line measurement of 
slurry particle size, 17:34494 (R;US) 
PARTICLE-BEAM WEAPONS 
See DIRECTED-ENERGY WEAPONS 
PARTICULATES 
An assessment of off-gas treatment technologies for application 
to thermal treatment of Department of Energy wastes, 
17:32917 (R;US) 
Co-firing RDF and natural gas in a cement kiln: Progress report, 
May 1, 1977—August 31, 1977, 17:33282 (R;US) 
Combustion fume structure and dynamics: [Quarterly report], 
August 16, 1990—February 16, 1991, 17:32660 (R;US) 
Development of a PM-10 inlet for continuous operation and with 
recovery of the >10-um fraction, 17:33054 (R;US) 
Monitoring the fate of radionuclides released to the environ- 
ment: May 1991 report, 17:34578 (R;US) 
PCB 
See POLYCHLORINATED BIPHENYLS 
PEACH BOTTOM-2 REACTOR 
Recent solenoid-operated valve experiences involving mainte- 
nance and testing deficiencies, 17:33613 (RA;US) 
PEACH BOTTOM-3 REACTOR 
Recent solenoid-operated valve experiences involving mainte- 
nance and testing deficiencies, 17:33613 (RA;US) 
PEAK LOAD 
Potential contribution of self-production and cogeneration to 
peak electricity production in France in the next decade, 
17:33732 (R;FR;In French) 
PEAK POWER 
See PEAK LOAD 
PELLETS (FUEL) 
See FUEL PELLETS 
PEOPLE 
See HUMAN POPULATIONS 
PEOPLES REPUBLIC OF CHINA 
See CHINA 
PERFORATION 
Evaluation of acoustic impedance models for a perforated plate, 
17:33930 (R;JP;in Japanese) 
PERFORMANCE 
Fuzzy methods for system performance, 17:33213 (RA;FR;In 
English, French) 
Some results in the Monte Carlo simulation of PHONID-3B, 
17:33178 (RA;FR;In English, French) 
PERFORMANCE TESTING 
Two problems reducing the data accuracy in transonic wind tun- 
nel testing, 17:34295 (RA;JP;In Japanese) 
PERHYDROXYL RADICAL 
See HYDROPEROXY RADICALS 
PERMANENT MAGNETS 
A variable-field permanent-magnet dipole for accelerators, 
17:34417 (R;US) 


PERSONNEL DOSIMETRY 
interlaboratory Comparisons 


PERMEABILITY COEFFICIENT (FLUID MECHANICS) 

See HYDRAULIC CONDUCTIVITY 

PERMIT APPLICATIONS 

Y-12 construction/demolition landfill VI: Permit application, Parts 

1 and 2: Revision 1, 17:33036 (R;US) 
PEROXIDES 

See also HYDROGEN PEROXIDE 

[Atmospheric peroxides]: Technical progress report, 1991- 
1992, 17:34533 (R;US) 

PEROXY RADICALS 
Chemical kinetics modeling, 17:34118 (RA;US) 
PERSONNEL 
See also MEDICAL PERSONNEL 
MILITARY PERSONNEL 
MINERS 
REACTOR OPERATORS 

A graded approach to the systematic design and delivery of 
training, 17:35440 (R;US) 

Evaluation of P-101 course “Orientation to Occupational Safety 
Compliance in DOE” taught in Livermore, California March 
31—April 10, 1992, 17:35068 (R;US) 

Evaluation of P-101 course “Orientation to occupational safety 

iance in DOE” taught in Albuquerque, New Mexico, 
April 28—May 8, 1992, 17:35069 (R;US) 

Evaluation of S-101 course “Orientation to Occupational Safety 
Compliance in DOE” taught in ue, New Mexico Jan- 
uary 21, 1992—January 24, 1992, 17:35070 (R;US) 

Evaluation of S-101 course “Supervisors Orientation to Occupa- 
tional Safety Compliance in DOE” taught in Amarillo, Texas 
May 19-22, 1992, 17:35066 (R;US) 

Evaluation of S-101 course “Supervisors Orientation to Occupa- 
tional Safety Compliance in DOE” taught in Richland, 
Washington May 5-8, 1992, 17:35067 (R;US) 

Evaluation of S-101 course “Supervisors Orientation to Occupa- 
tional Safety Compliance in DOE” taught in Livermore, 
California April 21, 1992—April 24, 1992, 17:35071 (R;US) 

Evaluation of S-101 course “Supervisors Orientation to Occupa- 
tional Safety Compliance in DOE” taught in Amarillo, Texas 
May 19-22, 1992, 17:35066 (R;US) 

Evaluation of S-101 course “Supervisors Orientation to Occupa- 
tional Safety Compliance in DOE” taught in Livermore, 
California April 21, 1992—April 24, 1992, 17:35071 (R;US) 

Fifth international symposium on the natural radiation environ- 
ment (NRE - V). Book of abstracts, 17:34666 (1;AT) 

Fitness for duty in the nuclear power industry: Volume 2, Annual 
summary of program performance reports, CY 1991, 
17:33468 (R;US) 

PAMTRAK: A personnel and material tracking system, 17:33235 
(R;US) 

Quality control program for the Hanford External Dosimetry ther- 
moluminescent processing system, 17:35022 (R;US) 

PERSONNEL DOSIMETRY 
Beta Dosimetry 
Electronic personal dosemeters, 17:35055 (RA;DE) 
Dose Equivalents 

Procedure for the calibration and evaluation of dose equivalent 
estimates for the national dosimetry service, Canada, 
17:35042 (RA;DE) 

Gamma Dosimetry 

Electronic personal dosemeters, 17:35055 (RA;DE) 

laea Agreements 

Personnel dosimetry in developing countries - the status and the 
IAEA effort, 17:35049 (RA;DE) 

The IAEA/RCA intercomparison on personal dosimeters, 
17:35050 (RA;DE) 

lerp Critical Group 

The Swiss concept for the individual monitoring of external radi- 
ation, 17:35048 (RA;DE) 

leru 

How necessary are the new quantities, 17:35046 (RA;DE) 

interlaboratory Comparisons 

Graphical presentation of participants’ results, 17:35032 (RA;DE) 
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PERSONNEL DOSIMETRY 
Photographic Flim Dosemeters 


Photographic Film Dosemeters 

Calibration and evaluation procedures for the NRPB TLD and 
FILM dosemeters in terms of individual dose equivalent quan- 
tities Hp(10) and H,(0.07), 17:35033 (RA;DE) 

Calibration and evalution procedure for individual dose equiva- 
lent quantities by JAERI film dosimeter, 17:35038 (RA;DE) 

Evaluation of film dosemeters in Czechoslovakia, 17:35035 
(RA;DE) 

intercomparison for individual monitoring. Vol. 1, 17:35027 (R;DE) 

intercomparison for individual monitoring. Vol. 2, 17:35045 (R;DE) 

Participation of the Laboratoire d’Exploitation Dosimetrique du 
Centre d’Etudes Nucleaires de Fontenay aux Roses in the 
IAEA intercomparison program, 17:35044 (RA;DE) 

Radiation Doses 
Evaluation of the results of the first IAEA coordinated research 
‘ogram on intercomparison for individual monitoring, 
17:35031 (RA;DE) 
Recommendations 

Conversion coefficients for the ICRU operational quantities in a 
cubic water phantom for the individual monitoring of photons, 
17:35029 (RA;DE) 

Measurement of conversion coefficients for the ICRU opera- 
tional quantities for individual monitoring of photons, 
17:35030 (RA;DE) 

Some remarks on accuracy and precision in individual monitor- 
ing, 17:35056 (RA;DE) 

Thermoluminescent Dosemeters 

Calibration and evaluation procedure for the RISO badge, 
17:35039 (RA;DE) 

Calibration and evaluation procedures for the NRPB TLD and 
FILM dosemeters in terms of individual dose equivalent quan- 
tities H,(10) and H,(0.07), 17:35033 (RA;DE) 

Evaluation method and intercomparison of a thermolumines- 
cence dosemeter for measuring individual dose equivalents, 
17:35036 (RA;DE) 

Evaluation of the results obtained in the IAEA intercomparison 
programme 1988 for individual monitoring, 17:35037 (RA;DE) 

Evaluation procedures with the ENEA personne! dosimeter, 
17:35041 (RA;DE) 
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Atlantic Richfield Hanford Company monthly report, September 
1971, 17:32872 (R;US) 
Atlantic Richfield Hanford Company monthly report, September 
1972, 17:32902 (R;US) 
Chemical Processing Department monthly report, July 1959, 
17:32882 (R;US) 
Chemical Processing Department monthly report, September 
1959, 17:32883 (R;US) 
Production 
200 Areas Operation monthly report, September 1968, 
17:32860 (R;US) 
Atlantic Richfield Hanford Company monthly report, January 
1972, 17:32876 (R;US) 
Chemical Processing Department monthly report, August 1957, 
17:32879 (R;US) 
Chemical Processing Department monthly report, December 
1957, 17:32881 (R;US) 
Chemical Processing Department monthly report, July 1959, 
17:32882 (R;US) 
Chemical Processing Department monthly report, March 1957, 
17:32878 (R;US) 
Chemical Processing Department monthly report, September 
1957, 17:32880 (R;US) 
Chemical Processing Department monthly report, September 
1959, 17:32883 (R;US) 
Radioactive Waste Storage 
NDA techniques applied to a major transfer of nuclear material, 
17:33157 (RA;FR;In English, French) 
Radiometric Analysis 
Minimization of the volume and Pu content of the waste gener- 
ated at a plutonium fuel fabrication plant, 17:32941 (R;FR) 
Safeguards 
A review of plutonium measurement by passive neutron coinci- 
dence counting, 17:33150 (RA;FR;In English, French) 
Components for an on-site safeguards laboratory, 17:33124 
(RA;FR;In English, French) 
Solutions 
Analysis of Th-U, U-Pu and Pu solutions with a hybrid K- 
edge/XRF analyzer, 17:33128 (RA;FR;in English, French) 
Solvent Extraction 
Extraction of transuranic elements from high-level waste, 
17:32957 (IA;JP) 
Spontaneous Fission 
A review of plutonium measurement by passive neutron coinci- 
dence counting, 17:33150 (RA;FR;In English, French) 
Thermistors 
Thermal fluxmetry as an aid to near real time monitoring of in- 
dustrial plutonium storages, 17:33194 (RA;FR;In French) 


PLUTONIUM 238 


Preliminary laboratory study of plutonium-238 dissolution from 


Mound soil by means of the ACT*DE*CONS™ process, 
17:33063 (R:US) 


PLUTONIUM 239 


Evaluation of the U-Pu residual mass from spent fuel assem- 
blies with passive and active neutronic methods, 17:33155 
(RA;FR;In French) 

Simultaneous evaluation for correlated data of the fission cross 
sections of Pu, 2°U and 25U and the capture cross sec- 
tion of 25°U, 17:35282 (RA;CN) 


PLUTONIUM 240 


Determination of 2“°Pu spontaneous fission half-life, 17:33184 
(RA;FR;In English, French) 





Methodology of standard certification for calibration of neutron 
coincidence counters, 17:33183 (RA;FR;In English, French) 

Unattented mode monitoring of passive neutron coincidence de- 
tector systems using a commercial data logger, 17:33176 
(RA;FR;In English, French) 

PLUTONIUM 241 

A method for calculation and registration of nuclear decay in a 
MOX fuel fabrication plant, 17:33221 (RA;FR;in English, 
French) 

Evaluation of the U-Pu residual mass from spent fuel assem- 
blies with passive and active neutronic methods, 17:33155 
(RA;FR;In French) 

PLUTONIUM 244 

A 4Pu spike reference material CBNM IRM-042A, 17:33143 

(RA;FR;In English, French) 
PLUTONIUM CHLORIDES 

Free energy of formation of CszPuCig and CsPu,Cl,, 17:34094 

(R;US) 
PLUTONIUM DIOXIDE 
Calibration Standards 

Certification of a plutonium dioxide reference material for ele- 
mental analyses (EC-NMR 210), 17:33142 (RA;FR;In English, 
French) 

Synthetic 2°°Pw/*42Pu isotope mixtures as basis for absolute Pu 
isotopic measurements at CBNM, 17:33140 (RA;FR;In Eng- 
lish, French) 

Calorimeters 

Improved end-point prediction in isothermal calorimetry, 

17:33149 (RA;FR;In English, French) 
He-3 Counters 

Calibration of the neutron coincidence collar for the assay of fuel 
assemblies containing thermal neutron poisons, 17:33174 
(RA;FR;in English, French) 

Neutron multiplicity counter development, 17:33151 (RA;FR;In 
English, French) 

Isotope Ratio 

Assay of plutonium by the use of passive assay techniques, 
17:33169 (RA;FR;In English, French) 

Calculation of Pu 242 from isotopic ition measurements 
by gamma spectroscopy, 17:33163 (RA;FR;In French) 

Development of automated analytical system for mixed oxide 
sample by X-ray and gamma-ray spectrometric method, 
17:33144 (RA;FR;In English, French) 

Final results of the PIDIE intercomparison exercise for the pluto- 
nium isotopic determination by gamma-ray spectrometry, 
17:33145 (RA;FR;In English, French) 

Synthetic 2°°Pu/**2 Pu isotope mixtures as basis for absolute Pu 
isotopic measurements at CBNM, 17:33140 (RA;FR;In Eng- 
lish, French) 

Mass 

Analysis of the VDC results in the passive neutron assay, 
17:33172 (RA;FR;In English, French) 

Assay of plutonium by the use of passive assay techniques, 
17:33169 (RA;FR;In English, French) 

Calibration of the neutron coincidence collar for the assay of fuel 
assemblies containing thermal neutron poisons, 17:33174 
(RA;FR;In English, French) 

The measurement capabilities of Phonid 3b, 
(RA;FR;In English, French) 

Neutron Emission 

Experimental study of moisture effects on plutonium fuel, mea- 
surement for neutron coincidence counting with coincidence 
moments determination, 17:33154 (RA;FR;In English, French) 

Plutonium 242 

Calculation of Pu 242 from isotopic composition measurements 

by gamma spectroscopy, 17:33163 (RA;FR;In French) 
Powders 

Certification of a plutonium dioxide reference material for ele- 
mental analyses (EC-NMR 210), 17:33142 (RA;FR;In English, 
French) 

Power Range 10-100 W 

Improved end-point 


17:33177 


prediction in isothermal calorimetry, 
17:33149 (RA;FR;In English, French) 


POLLUTION CONTROL 


Radioactive Aerosols 
Evaluation of source-term data for plutonium aerosolization, 
17:32852 (R;US) 
Sealed Sources 
Final results of the PIDIE intercomparison exercise for the pluto- 
nium isotopic determination by gamma-ray spectrometry, 
17:33145 (RA;FR;In English, French) 
PLUTONIUM HYDRIDES 
Evaluation of source-term data for plutonium aerosolization, 
17:32852 (R;US) 
PLUTONIUM ISOTOPES 
See also PLUTONIUM 238 
PLUTONIUM 239 
PLUTONIUM 240 
PLUTONIUM 241 
PLUTONIUM 244 
Development of isotope dilution gamma-ray spectrometry for 
plutonium analysis, 17:33131 (RA;FR;In English, French) 
PMMA 
Numerical and experimental studies of high-velocity impact frag- 
mentation, 17:34309 (R;US) 
PNEUMATICS 
Pneumatic soil removal tool, 17:34212 (PA;US) 
POINT POLLUTANT SOURCES 
Interactive model coupling with respect to hot point sources in 
grid models and the impact of the degree of coupling on con- 
centrations, 17:34539 (i;DE;in German) 
POISEUILLE FLOW 
See LAMINAR FLOW 
POISONS (CHEMICAL) 
See HAZARDOUS MATERIALS 
POLAND 
Energy planning in the Katowice region of Poland: Report on a 
visit to Katowice which took place during March 9-13, 1992, 
17:33722 (1;DK;in Danish) 
State system of accounting for and control of nuclear materials 
in Poland, 17:33115 (RA;FR;In English, French) 
POLAR REGIONS 
See also ARCTIC REGIONS 
Longitudinal current production in the Earth magnetosphere, 
17:35097 (IA;SU;in Russian) 
POLAR SUBSTORMS 
See MAGNETIC BAYS 
POLARIZATION-ASYMMETRY RATIO 
Precise measurement on analyzing powers for low energy p+d 
scattering, 17:35315 (RA;JP) 
POLARIZED BEAMS 
Acceleration of polarized particles, 17:34360 (R;FR) 
POLARIZED TARGETS 
Frozen spin polarized target facilities installed at Saclay and 
Fermilab, 17:34396 (RA;FR) 
POLLUTANTS 
EUROTRAC projects: Progress report 1990-1992, 17:33701 
(R;NL;In Dutch, English) 
Environmental releases for calendar year 1991, 17:33058 (R;US) 
Fast multielement analysis of environmental samples by ICP 
mass spectrometry, 17:34074 (IA;DK) 
GC-MS in environmental analysis, 17:34073 (IA;DK) 
Subsurface transport of natural organic matter: Implications to 
contaminant mobility, 17:34633 (R;US) 
Transport by mean and turbulent motions, 17:34596 (RA;US) 
POLLUTION ABATEMENT 
See also AIR POLLUTION ABATEMENT 
Current environmental situation in the new Federal States. Pt. 2, 
17:33697 (1;DE;in German) 
POLLUTION CONTROL 
See also AIR POLLUTION CONTROL 
Environmental Quality Information Analysis Center (EQIAC) op- 
erating procedures handbook, 17:35532 (R;US) 
Environmental trends and issues at the research horizon, 
17:33727 (R;US) 
Gas fired boilers and atmospheric pollution, 17:32835 (R;FR;In 
French) 
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POLLUTION CONTROL EQUIPMENT 


POLLUTION CONTROL EQUIPMENT 
See also AIR FILTERS 
ELECTROSTATIC PRECIPITATORS 
SCRUBBERS 
An assessment of off-gas treatment technologies for application 
to thermal treatment of Department of Energy wastes, 
17:32917 (R;US) 
High-Energy Corona for destruction of volatile organic contami- 
nants in process off-gases, 17:33000 (R;US) 
Radiation technology for environmental conservation, 17:33246 
(IA;JP) 
POLLUTION REGULATIONS 
Transporting US oil imports: The impact of oil spill legislation on 
the tanker market: Final report, 17:32721 (R;US) 
POLY(VINYLIDENE FLUORIDE) 
See FLUORINATED ALIPHATIC HYDROCARBONS 
POLYCHLORINATED BIPHENYLS 
Assessment of LANL PCB waste management documentation, 
17:32974 (R;US) 
Assessment of LANL transportation policies and procedures, 
17:32885 (R;US) 
POLYESTERS 
Electron beam radiation of unsaturated polyester-styrene sys- 
tems, 17:34141 (IA;ID;in Indonesian) 
POLYETHYLENE TERPHTHALATE 
See POLYESTERS 
POLYMERS 
See also ELASTOMERS 
Morphological analysis of ionomers: Progress report, August 1, 
1987—December 31, 1991, 17:34038 (R;US) 
POLYMETHYLMETHACRYLATES 
See PMMA 
POLYSTYRENE 
Some effects of substitutional impurities in high T. supercon- 
ductors, 17:34019 (RA;FR) 
POLYTHIONATES 
See SULFUR COMPOUNDS 
POLYTHIONIC ACIDS 
See INORGANIC ACIDS 
SULFUR COMPOUNDS 
POLYVINYL CHLORIDE 
See PVC 
PONDS (COOLING) 
See COOLING PONDS 
POPULATIONS 
See also HUMAN POPULATIONS 
Ecological implications of landscape fragmentation, 17:34788 
(R;US) 
POROUS MATERIALS 
Analytical and experimental study of instabilities in buoyancy- 
driven convection in porous media: Progress report, August 
1991—April 1992, 17:34233 (R;US) 
Mass and energy transport boundary conditions for a spherical 
MOL simulation, 17:34301 (R;US) 
Propagation of dissolution/precipitation waves in porous media, 
17:34743 (R;US) 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
Variance propagation at the Portsmouth Uranium Enrichment 
Plant, 17:32854 (R;US) 
PORTUGAL 
Doses to the Portuguese population due to natural gamma radi- 
ation, 17:34972 (IA;AT) 
POSITION (OPTICAL) 
See COORDINATES 
POSITION (RADIO) 
See COORDINATES 
POSITRON BEAMS 
Overall simulation of a positron beam generated by photons 
from channeled multigev electrons, 17:34425 (R;FR) 
POSITRON CAMERAS 
High-resolution multi-slice PET, 17:34813 (RA;US) 
POSITRON COMPUTED TOMOGRAPHY 
Compensation for photon attenuation in PET, 17:34810 (RA;US) 
Energy-dependent scatter correction in PET, 17:34809 (RA;US) 
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Improving the utilization of detector motion in PET, 17:34811 
(RA;US) 

In-vivo quantitative measurement, 17:34823 (RA;JP;in Japan- 
ese) 

[Non-invasive evaluation of the cardiac autonomic nervous sys- 
tem by PET]: Progress report, September 1991—September 
1992, 17:34817 (R;US) 

POSITRON REACTIONS 
410-keV electron line in e* + Th interactions, 17:35289 (R;JP) 
POSITRONS 
Positron lifetime study of proton-irradiated molybdenum, 
17:33963 (R;CN;In Chinese) 
POTABLE WATER 
See DRINKING WATER 
POTASSIUM 

A novel approach to highly dispersing catalytic materials in coal 
for gasification: Second quarterly report, January 1, 1990— 
March 31, 1990, 17:32612 (R;US) 

POTASSIUM 40 

Calibration procedures in whole-body counting for estimation of 
total-body potassium by simulation instead of phantoms, 
17:35017 (RA;JP;In Japanese) 

POTASSIUM CARBONATES 

A novel approach to highly dispersing catalytic materials in coal 
for gasification: First quarterly report, October 1, 1989- 
December 31, 1989, 17:32611 (R;US) 

A novel approach to highly dispersing catalytic materials in coal 
for gasification: Second quarterly report, January 1, 1990— 
March 31, 1990, 17:32612 (R;US) 

POTASSIUM HYDROXIDES 

Studies of coupled chemical and catalytic coal conversion meth- 
ods: Fourth quarterly report, July-September 1988, 17:32602 
(R;US) 

POTASSIUM IODIDES 

Grounds of iodine prophylaxis for pregnants (experimental 

study), 17:34894 (IA;BG;In Bulgarian) 
POTASSIUM SULFATES 

[Passamaquoddy Technology Recovery Scrubber™, March 

1992], 17:33405 (R;US) 
POTENTIOMETRY 

interlaboratory comparison exercise for the determination of 
uranium by potentiometric titration (first phase), 17:33134 
(RA;FR;In English, French) 

POUR POINT 
Pour point detection, 17:32713 (PA;CA) 
POWDERS 

Calibration of UFBC counters and their performance in the as- 
say of large mass plutonium samples, 17:33175 (RA;FR;In 
English, French) 

Certification of a plutonium dioxide reference material for ele- 
mental analyses (EC-NMR 210), 17:33142 (RA;FR;In English, 
French) 

Results of REIMEP '89 UO. powder, 17:33135 (RA;FR;in Eng- 
lish, French) 

POWER DISTRIBUTION 

Core management method considering time-dependent xenon 

distribution for high flux reactors, 17:33553 (RA;JP) 
POWER DISTRIBUTION SYSTEMS 
Ashland Area Support Substation Project: Environmental as- 
sessment, 17:33670 (R;US) 
POWER GENERATION 
See also COGENERATION 
ON-SITE POWER GENERATION 

Demonstration tests of methanol conversion for oil-fired power 
plants.: Developmental research on a methanol engine sys- 
tem for power generation, 17:33402 (RA;JP) 

Industrial power production as a supplement or an alternative to 
the utility, 17:33731 (R;FR) 

Renewable energies and decentralized electricity production, 
17:33749 (R;FR;In French) 

Screening analysis: Volume 2, Impact results: Columbia River 
system operation review, 17:33307 (R;US) 

Statement on the United Nations conference on environment and 
development Rio de Janeiro, 4 June 1992, 17:33705 (I;XA) 





POWER PLANTS 
See also FUEL CELL POWER PLANTS 
GAS TURBINE POWER PLANTS 
WIND POWER PLANTS 

An alternative to ELSAM's plans for two power stations with re- 
lation to the environment and employment: Based on the 
previously produced tternative to a power plant in Northern 
Jutland: (Denmark), 17:33745 (1;DK;in Danish) 

POWER SUPPLIES 

See also PHOTOVOLTAIC POWER SUPPLIES 

Solid state laser media driven by remote nuclear powered fluo- 
rescence, 17:34335 (PA;US) 

POWER SYSTEMS 

Research for electric energy systems: An annual report, 
17:33671 (R;US) 

Workshop on real-time control and operation of electric power 
systems: Proceedings, 17:33668 (R;US) 

POWER TRANSMISSION LINES 

Ashland Area Support Substation Project: Environmental as- 
sessment, 17:33670 (R;US) 

Thermal optimum analyses and mechanical design of 10-kA, 
vapor-cooled power leads for SSC superconducting magnet 
tests at MTL, 17:34441 (R;US) 

PRASEODYMIUM OXIDES 
The crystal structures of oxygen deficient rare earth oxides, 
17:34026 (R;US) 
PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATIONS 
PRECOMPOUND-NUCLEUS EMISSION 

Gamma emission in precompound reactions: 1, Statistical 
model and collective gamma decay, 17:35242 (R;US) 

Gamma emission in reactions: 2, Numerical ap- 
plication, 17:35243 (R;US) 

PREEQUILIBRIUM NUCLEAR PROCESSES 

See PRECOMPOUND-NUCLEUS EMISSION 
PREPARATION (SAMPLE) 

See SAMPLE PREPARATION 
PRESSURE DEPENDENCE 

Wind tunnel wall interference correction at subsonic speeds, 
17:34294 (RA;JP;In Japanese) 

PRESSURE GAGES 

Development of re-instrumentation technique of FP gas pres- 
sure gauge to the irradiated LWR fuel, 17:33482 (RA;JP) 

Evaluation of input accountancy tank calibrations at WAK since 
1982, 17:33205 (RA;FR;In English, French) 

PRESSURE TUBES 

A review of safety issues related to the failure of the pressure 
tubes and fuel channels used in Ontario Hydro’s CANDU re- 
actors, 17:33439 (IA;CA) 

PRESSURE VESSELS 

Constraint effects on fracture toughness for circumferentially ori- 
ented cracks in reactor pressure vessels, 17:33478 (R;US) 

Jam proof closure assembly for lidded pressure vessels, 
17:33865 (PA;US) 

Project "CORVIS’, an investigation of reactor pressure vessel 
failure modes after core melting, 17:33422 (IA;CH) 

Verification of ultrasonic indications in austenitic overlay, 
17:34304 (IA;CS;In Slovak) 

PRESSURIZED WATER COOLED MODERATED REACTOR 

See PWR TYPE REACTORS 

PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRICING REGULATIONS 
Reporting oil overcharge refunds to the Internal Revenue Ser- 
vice, 17:33724 (R;US) 
PRIMARY BATTERIES 
Removal and use of batteries, 17:33824 (IA;DE;In German) 
PRIMARY COOLANT CIRCUITS 

Corrosion problems of materials of nuclear power plant primary 
coolant circuit, 17:33983 (IA;CS;In Slovak) 

New trends in leak testing, 17:34306 (IA;CS;In Slovak) 

PROCEEDINGS 

Proceedings 


: Eleventh annual conference on coal energy tech- 
nologies, 17:32633 (R;JP) 


PROCESS CONTROL 
= and portability: The Process Modeling System, 17:34209 
(R;US) 
PROCESS HEAT REACTORS 
Start-up analysis of INET-5 MW district heating prototype reac- 
tor, 17:33469 (R;CN) 
PROCESSING 
See also DATA PROCESSING 
IMAGE PROCESSING 
IN-SITU PROCESSING 
WASTE PROCESSING 
Advanced Processing Technology semiannual report, March- 
December 1991: Volume 1, Number 1, 17:33243 (R;US) 
PROCESSING (DATA) 
See DATA PROCESSING 
PROCESSING (WASTES) 
See WASTE PROCESSING 
PRODUCTION (HYDROGEN) 
See HYDROGEN PRODUCTION 
PRODUCTION (ISOTOPE) 
See ISOTOPE PRODUCTION 
PRODUCTION (PAIR) 
See PAIR PRODUCTION 
PRODUCTION (PARTICLE) 
See PARTICLE PRODUCTION 


method, 17:32712 (PA;CA) 
PRODUCTION REACTORS 
See also RTR REACTOR 
SPECIAL PRODUCTION REACTORS 
A multi-disciplinary assessment of operator action time for miti- 
gating a postulated accident, 17:33665 (R;US) 


Analysis of CMX hydraulic data for the Mark 22, 17:33579 (R;US) 

Bases for limits on blanket gas composition, 105 reactors (part 
2), 17:33577 (R;US) 

Basis for limits on blanket gas composition, 105 reactors, 
17:33506 (R;US) 

Hanford Laboratories Operation monthly activities report, Jan- 
uary 1959, 17:33529 (R;US) 

improved plenum pressure gradient facemaps for PKL reactors, 
17:33578 (R;US) 

Instrument start up manual for Building 320-M, 17:33511 (R;US) 

Natural convection burnout heat flux limit for control rods, 
17:33487 (R;US) 

Quarterly briefing book on environmental and waste manage- 

ment activities, 17:33022 (R;US) 

Reactor blanket gases: Helium substitutes, 17:33504 (R;US) 

Uranium experimental program, 17:33512 (R;US) 

Use of thorium in control rod positions, 17:33491 (R;US) 

PROGRAMMING 
See also NONLINEAR PROGRAMMING 
PARALLEL PROCESSING 

Continuing engineering education for software engineering pro- 

fessionals, 17:35512 (R;US) 
PROGRAMMING LANGUAGES 

Proceedings of the REXX Symposium for Developers and 

Users, 17:35515 (R;US) 
PROGRESS REPORT 

Development of coal liquefaction technology: development of 
bituminous coal liquefaction technology.: Present status of R 
and D with a pilot plant, 17:32634 (RA;JP) 

Special publication of National Aerospace Laboratory.: Pro- 
ceedings of the 9th NAL symposium on aircraft computational 
aerodynamics, 17:33816 (R;JP;in Japanese) 

PROJECT SUNSHINE 
See SUNSHINE PROJECT 
PROJECTILES 

Aerodynamic heating analysis for axisymmetric bodies in super- 

sonic flow, 17:34286 (RA;JP;In Japanese) 
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PROJECTILES 


Rarefied gas numerical wind tunnel Vil. OREX, 17:34265 

(RA;JP;in Japanese) 
PROMETHIUM 133 
Nuclear spins and moments: Fundamental structural informa- 
tion, 17:35197 (R;US) 
PROPADIENE 
See ALLENE 
PROPAGATION (WAVE) 
See WAVE PROPAGATION 
PROPANE 
Single-collision studies of hot atom energy transfer and chemi- 
cal reaction, 17:34116 (RA;US) 
PROPANONE 
See ACETONE 
PROPARGYL RADICALS 

Infrared absorption spectroscopy and chemical kinetics or free 

radical, 17:34157 (RA;US) 
PROPELLANTS 

Combustion characteristics of the LO2/GCH, fuel-rich preburn- 
ers for staged combustion cycle rocket engines, 17:33921 
(R;JP;In Japanese) 

PROPENE 

See PROPYLENE 
PROPINE 

See PROPYNE 
PROPYL RADICALS 

Probing flame chemistry with MBMS, theory, and modeling, 
17:34187 (RA;US) 

Studies of combustion kinetics and mechanisms, 17:34164 
(RA;US) 

PROPYLENE 

A shock tube study of the reactions of the hydroxyl radical with 
combustion species, 17:34154 (RA;US) 

Probing flame chemistry with MBMS, theory, and modeling, 
17:34187 (RA;US) 

Synthesis of hydrophilic elastomer by radiation grafting, 
17:34140 (IA;ID;in Indonesian) 

PROPYNE 

A high resolution infrared double resonance technique for molec- 
ular eigenstate spectroscopy in a free jet, 17:34070 (RA;US) 

Kinetics of combustion related processes at high temperatures, 
17:34171 (RA;US) 

Molecular beam studies of reaction dynamics, 17:34134 (RA;US) 

PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTON REACTIONS 

ALICE-F calculation of nuclear data up to 1 GeV, 17:35298 
(RA;JP) 

Analyzing powers ion elastic nucleon-deuteron scattering, 
17:35317 (RA;JP;In Japanese) 

Comparison between calculated cross sections by MCEXCITON 
and ALICE-P for medium-energy nucleon induced reactions 
on 2°8Pb and 2°°Bi, 17:35299 (RA;JP) 

Luo-Kawai model and its application to nuclear data evaluation, 
17:35300 (RA;JP) 

Precise experiments on low energy three-nucleon systems in 
the near future, 17:35316 (RA;JP) 

Precise measurement on analyzing powers for low energy p+d 
scattering, 17:35315 (RA;JP) 

Progress on evaluation of nuclear data at institute of nuclear re- 
search in 1989, 17:35192 (RA;CN) 

Quasifree scattering on He and “He by polarized protons, 
17:35318 (RA;JP;in Japanese) 

PROTONS 
Positron lifetime study of proton-irradiated molybdenum, 
17:33963 (R;CN;In Chinese) 
PROTOPLASTS 
See PLANT CELLS 
PUBLIC LANDS 
Carbonaceous aerosol particles from common vegetation in the 
Grand Canyon, 17:34527 (R;US) 
PUBLIC UTILITIES 
See also ELECTRIC UTILITIES 
GAS UTILITIES 


Natural gas integrated resource planning and the gas cooling 
option, 17:33877 (RA;US) 
PG and E’s environmental strategy and natural gas, 17:33876 
(RA;US) 
Who shouki pay for demand-side management programs?, 
17:32825 (RA;US) 
PULMONARY CANCER 
See CARCINOMAS 
PULMONARY LAVAGE 
See LUNGS 
PULPS 
See SLURRIES 
PULSARS 
High-energy emissions from young pulsars: Perspective from 
the outer gap model, 17:35122 (R;US) 
PULVERIZATION 
See COMMINUTION 
PULVERIZED FUEL ASH 
See FLY ASH 
PUMP TURBINES 
Sealing characteristics of a carbon segmented circumferential 
seal for a liquid oxygen turbopump, 17:33922 (R;JP;in Japan- 
ese) 
PUMPED STORAGE POWER PLANTS 
CHEDROD pian for pumped storage hydroelectric plant, 
17:33306 (PA;CA;In French) 
PUMPS 
Design 
NPSH-requirements of large PWR boiler feed pumps at partial- 
load conditions, 17:33641 (RA;US) 
Operating pumps on minimum flow, 17:33648 (RA;US) 
Experimental study of a small high-speed LH2 pump for rockets. 
3rd Report.: Fluid dynamic performance, 17:33923 (R;JP;In 
Japanese) 
Hydrogen 
Experimental study of a small high-speed LH2 pump for rockets. 
3rd Report.: Fluid dynamic performance, 17:33923 (R;JP;In 
Japanese) 
In-Service Inspection 
Computer-based pump inservice test program at San Onofre 
Nuclear Generating Station, 17:33607 (RA;US) 
Considerations for reference pump curves, 17:33606 (RA;US) 
Guidelines document for inservice testing programs, 17:33614 
(RA;US) 
Inservice testing bases program, 17:33620 (RA;US) 
Pump monitoring and analysis, 17:33604 (RA;US) 
Pump testing - Comparison of factory vs. field test of centrifugal 
pumps, 17:33603 (RA;US) 
Pump testing in the nuclear industry: The comprehensive test 
and other considerations, 17:33608 (RA;US) 
Recommendations on frequently encountered relief requests, 
17:33623 (RA;US) 
Regulatory/operability issues 
(RA;US) 
Reviews of ASME Section XI pump and valve relief requests 
post Generic Letter 89-04, 17:33611 (RA;US) 
Rulemaking efforts on codes and standards, 17:33645 (RA;US) 
Test quality, 17:33609 (RA;US) 
The future of inservice testing pump and valve programs at nu- 
clear power facilities, 17:33619 (RA;US) 
Toeing the line - Meeting minimum compliance regulations, 
17:33610 (RA;US) 
Mechanical Vibrations 
Pump monitoring and analysis, 17:33604 (RA;US) 
Performance Testing 
Computer-based pump inservice test program at San Onofre 
Nuclear Generating Station, 17:33607 (RA;US) 
Considerations for reference pump curves, 17:33606 (RA;US) 
Guidelines document for inservice testing programs, 17:33614 
(RA;US) 
Inservice testing bases program, 17:33620 (RA;US) 


inservice testing, 17:33642 


Operating pumps on minimum flow, 17:33648 (RA;US) 
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Pump testing - Comparison of factory vs. field test of centrifugal 
pumps, 17:33603 (RA;US) 
Pump testing in the nuclear industry: The comprehensive test 
and other considerations, 17:33608 (RA;US) 
Recommendations on frequently encountered relief requests, 
17:33623 (RA;US) 
Regulatory/operability inservice testing, 
(RA;US) 
Reviews of ASME Section X! pump and valve relief requests 
post Generic Letter 89-04, 17:33611 (RA;US) 
Rulemaking efforts on codes and standards, 17:33645 (RA;US) 
Test quality, 17:33609 (RA;US) 
The future of inservice testing pump and valve programs at nu- 
clear power facilities, 17:33619 (RA;US) 
Toeing the line - Meeting minimum compliance regulations, 
17:33610 (RA;US) 
Photovoltaic Power Supplies 
Photovoltaic pumping, 17:33329 (R;FR;In French) 
Research Programs 
Pump and vaive research at the Oak Ridge National Laboratory, 
17:33475 (RA;US) 
Rockets 
Experimental study of a small high-speed LH2 pump for rockets. 
3rd Report.: Fluid dynamic performance, 17:33923 (R;JP;In 
Japanese) 
Shrouds 
Experimental study of a small high-speed LH. pump for rockets. 
3rd Report.: Fluid dynamic performance, 17:33923 (R;JP;In 
Japanese) 
Testing 
NYX testing program, 17:34193 (R;US) 
PUREX PROCESS 
Alr Pollution Monitoring 
PUREX Plant comparison with 40 CFR 61, Subpart H, and other 
referenced guidelines for Stack 291-A-1, 17:33061 (R;US) 


Operation 

200 Areas Operation monthly report, August 1970, 17:32867 
(R;US) 

200 Areas Operation monthly report, December 1968, 17:32862 
(R;US) 

200 Areas Operation monthly report, February 1971, 17:32869 
(R;US) 

200 Areas Operation monthly report, January 1969, 17:32863 
(R;US) 

200 Areas Operation monthly report, January 1971, 17:32868 
(R;US) 

200 Areas Operation monthly report, November 1968, 17:32861 
(R;US) 

200 Areas Operation monthly report, November 1969, 17:32866 
(R;US) 

200 Areas Operation monthly report, September 1968, 
17:32860 (R;US) 

200 Areas operation monthly report, August 1969, 17:32865 
(R;US) 

200 Areas operation monthly report, July 1969, 17:32864 (R;US) 

Atlantic Richfield Hanford Company monthly report, August 
1971, 17:32871 (R;US) 

Atlantic Richfield Hanford Company monthly report, December 
1971, 17:32875 (R;US) 

Atlantic Richfield Hanford Company monthly report, January 
1972, 17:32876 (R;US) 

Atlantic Richfield Hanford Company monthly report, July 1971, 
17:32870 (R;US) 

Atlantic Richfield Hanford Company monthly report, November 
1971, 17:32874 (R;US) 

Atlantic Richfield Hanford Company monthly report, October 
1971, 17:32873 (R;US) 

Atlantic Richfield Hanford Company monthly report, September 
1971, 17:32872 (R;US) 

Chemical Processing Department monthly report, August 1957, 
17:32879 (R;US) 

Chemical Processing Department monthly report, December 
1957, 17:32881 (R;US) 


issues 17:33642 


PWR TYPE REACTORS 
Pumps 


Chemical Processing Department monthly report, July 1959, 
17:32882 (R;US) 

Chemical Processing Department monthly report, March 1957, 
17:32878 (R;US) 

Chemical Processing Department monthly report, September 
1959, 17:32883 (R;US) 

Radioactive Effluents 
PUREX Plant comparison with 40 CFR 61, Subpart H, and other 

referenced guidelines for Stack 291-A-1, 17:33061 (R;US) 

Radioactive Waste Pr 
Maintenance implementation pian for B Piant, 17:33023 (R;US) 

Pvc 
Radiation cross-linked PVC and its applications, 17:34138 
(R;CN;In Chinese) 
PWR TYPE REACTORS 
See also CALHOUN-1 REACTOR 
CALHOUN-2 REACTOR 
COMANCHE PEAK-1 REACTOR 
LUCIE-1 REACTOR 
MUTSU REACTOR 
OBRIGHEIM REACTOR 
QINSHAN REACTOR 
SALEM-2 REACTOR 
SAN ONOFRE-1 REACTOR 
SAN ONOFRE-2 REACTOR 
SAN ONOFRE-3 REACTOR 
SIZEWELL-B REACTOR 
THREE MILE ISLAND-2 REACTOR 
Containment Spray Systems 
Experimental studies on removal of airborne fission products 
methyl iodide by sprays in containment, 17:34528 (R;CN;In 
Chinese) 
Design 
NRC review of Electric Power Research Institute's Advanced 

Light Reactor Utility Requirements Document - Program sum- 

mary, Project No. 669: Volume 1, 17:33466 (R;US) 

NRC review of Electric Power Research Institute’s Advanced 
Light Water Reactor Utility Requirements Document - Evolu- 
tionary plant designs, Chapters 2-13, Project No. 669: 
Volume 2, Pt. 2, 17:33467 (R;US) 

Design Basis Accidents 

Post-test-analysis and nodalization studies of OECD LOFT exper- 

iment LP-02-6 with RELAPS/Mod2 cy36-02, 17:33658 (R;US) 
Fuel Cycle 

Simulation of inspection randomization models, 17:33419 

(RA;FR;In English, French) 
Heat Transfer 

Assessment of RELAPS/MOD2, Cycle 36.02, using NEPTUN 
reflooding experimental data, 17:33432 (R;US) 

Dispersed flow film boiling: An investigation of the possibility to 
improve the models implemented in the NRC computer codes 
for the reflooding phase of the LOCA, 17:33431 (R;US) 

Studying of heat transfer on vertical nonuniform cosine heating 
in pressurized water reactor, 17:33427 (R;CN;in Chinese) 

Hydraulics 

Assessment of RELAPS/MOD2, Cycle 36.02, using NEPTUN 
reflooding experimental data, 17:33432 (R;US) 

LWR safety: thermal-hydraulic transient analysis codes at PSI - 
a sample application to a loss-of-coolant accident for a PWR, 
17:33428 (IA;CH) 

Loss Of Coolant 

Analysis of two small break loss-of-coolant experiments in the 
BETHSY facility using RELAPS/MODS3, 17:33582 (R;US) 

LWR safety: thermal-hydraulic transient analysis codes at PSI - 
a sample application to a loss-of-coolant accident for a PWR, 
17:33428 (IA;CH) 

Mixed Oxide Fuels 

Calibration of the neutron coincidence collar for the assay of fuel 
assemblies containing thermal neutron poisons, 17:33174 
(RA;FR;In English, French) 

Pumps 

inservice testing bases program, 17:33620 (RA;US) 

NPSH-requirements of large PWR boiler feed pumps at partial- 
load conditions, 17:33641 (RA;US) 
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PWR TYPE REACTORS 
Pumps 
Regulatory/operability issues 17:33642 
(RA;US) 
The future of inservice testing pump and valve programs at nu- 
clear power facilities, 17:33619 (RA;US) 
Reactor Accidents 
Recent results of probabilistic safety analyses for nuclear power 
plants in the Federal Republic of Germany, in France and in 
the USA, 17:33588 (RA;DE;in German) 
Reactor Components 
Analysis of inservice inspection relief requests, 17:33458 (R;US) 
Reactor Operation 
Analysis and Evaluation of Operational Data 1991 annual re- 
port: Power reactors: Volume 6, No. 1, 17:33598 (R;US) 
Reactor Safety 
Considerations related to safety demands in new reactor con- 
cepts, 17:33589 (RA;DE;In German) 
LWR safety: thermal-hydraulic transient analysis codes at PSI - 
a sample application to a loss-of-coolant accident for a PWR, 
17:33428 (IA;CH) 
Risk Assessment 
Review and development of common nomenclature for naming 
and labeling schemes for probabilistic risk assessment, 
17:33656 (R;US) 
Spent Fuel Elements 
A new spent fuel attribute tester for in situ verification of light wa- 
ter reactor spent fuel, 17:33162 (RA;FR;In English, French) 
Valves 
Evaluation of proposed inservice testing procedures for parallel- 
line safety injection and accumulator discharge check valves, 
17:33637 (RA;US) 
Inservice testing bases program, 17:33620 (RA;US) 
Motor-operated valves - French experience, 17:33640 (RA;US) 
Regulatory/operability issues inservice testing, 17:33642 
(RA;US) 
Tennessee Valley Authority motor-operated valve methodology 
for design basis review and thrust calculations, 17:33602 
(RA;US) 
The future of inservice testing pump and valve programs at nu- 
clear power facilities, 17:33619 (RA;US) 
PYRAZINES 
lonization probes of molecular structure and chemistry, 
17:34169 (RA;US) 
PYRIMIDINES 
lonization probes of molecular structure and chemistry, 
17:34169 (RA;US) 
PYRITE 
Control of pyrite surface chemistry in physical coal cleaning: 
Eleventh quarterly technical progress report, March 1, 1992— 
May 31, 1992, 17:32583 (R;US) 
Oxidation of coal and coal pyrite mechanisms and influence on 
surface characteristics: Technical progress report, [March— 
May 1992], 17:32682 (R;US) 
PYRITES 
See PYRITE 


inservice _ testing, 


Q 


Q CODES 
A fast reactor transient analysis methodology for PCs: Volume 
3, LTC program manual of the QuickBASIC code, 17:33449 
(R;US) 
QINSHAN REACTOR 
Fabrication practice of uranium dioxide pellet for nuclear power 
plant, 17:32855 (R;CN;In Chinese) 
QUALITY ASSURANCE 
Quality assurance in individual monitoring, 17:35052 (RA;DE) 
QUANTUM GRAVITY 
Mode analysis and Ward identities for perturbative quantum 
gravity in de Sitter space, 17:35090 (R;US) 
QUANTUM PLASMA 
Improvement of Spherical Cell Model and its application to hot, 
dense plasmas, 17:35392 (RA;JP) 
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QUARK CONFINEMENT 
See BAG MODEL 
QUARK MATERIAL 
See QUARK MATTER 
QUARK MATTER 
Dynamical approach to pair production from strong fields, 
17:35152 (R;US) 
QUARK PLASMA 
See QUARK MATTER 
QUARK SEA 
See QUARK MATTER 
QUARK-GLUON PLASMA 
See QUARK MATTER 
QUARTZ 
Effects of ionizing radiation on selected optical materials: An 
overview, 17:34047 (R;US) 
QUATERNARY ALLOY SYSTEMS 
Application of the square root diffusivity analysis to measuring 
the diffusivity of multicomponent alloys, 17:33998 (R;US) 


R CODES 
Assessment of RELAP5/MOD2, Cycle 36.02, using NEPTUN 
reflooding experimental data, 17:33432 (R;US) 
R-matrix analysis code (RAC), 17:35279 (RA;CN) 
RADTRAN 4: Volume 4, Programmer's manual, 17:32887 (R;US) 
RIDS: Records Inventory and Disposition Schedule, 17:35464 
(CM;US) 
RADIAL-OUTFLOW REACTION TURBINES 
Rotor power conversion apparatus and method, 17:33314 
(PA;CA) 
RADIATION ACCIDENTS 
RADTRAN 4: Volume 4, Programmer's manual, 17:32887 (R;US) 
RADIATION BELTS 
On a radial and pitch-angle diffusion of energetic electrons in 
the Earth radiation belts, 17:35112 (IA;SU;In Russian) 
RADIATION BURDEN 
See RADIATION DOSES 
RADIATION DAMAGE (NONBIOLOGIC) 
See RADIATION EFFECTS 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTORS 
See also GAS TRACK DETECTORS 
NEUTRON DETECTORS 
SCINTILLATION COUNTERS 
SHOWER COUNTERS 
Electronic personal dosemeters, 17:35055 (RA;DE) 
Radiation characterization of a monolithic nuclear event detec- 
tor, 17:34487 (R;US) 
RADIATION DOSE DISTRIBUTIONS 
Characterization of gamma-ray fields in research reactors, 
17:33566 (RA;JP) 
RADIATION DOSEMETERS 
See DOSEMETERS 
RADIATION DOSES 
AERIN: Radioactive aerosol dose calculations, 
(CM;US) 
COMRADEXIV: Accident released radiological dose, 17:35463 
(CM;US) 
The measurement and calculation on some quantities of interac- 
tion between +-ray quantum and plant seeds, 17:34876 
(R;CN;In Chinese) 
RADIATION DOSIMETRY 
See DOSIMETRY 
RADIATION EFFECTS 
See also BIOLOGICAL RADIATION EFFECTS 
The effect purity and storage on the quality of irradiated latex, 
17:33254 (IA;ID;In Indonesian) 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 


17:35467 





RADIATION HYGIENE 
See RADIATION PROTECTION 


RADIATION MONITORING 
See also PERSONNEL MONITORING 
Monitoring of neutron and gamma fields inside power reactor 
spent fuel assemblies by small-size detectors, 17:33166 
(RA;FR;In English, French) 
RADIATION MONITORS 
Continuous monitoring of variations in the 2°5U enrichment of 
uranium in the header pipework of a centrifuge enrichment 
plant, 17:33165 (RA;FR;In English, French) 
RADIATION PROTECTION 
Biological radiation effects and radioprotection standards, 
17:34875 (R;FR;In French) 
Data base on dose reduction research projects for nuclear 
power plants: Volume 4, 17:35019 (R;US) 
RADIATION SAFETY 
See RADIATION PROTECTION 


RADIATION SOURCES 
See also LIGHT SOURCES 
SEALED SOURCES 
SYNCHROTRON RADIATION SOURCES 
X-RAY SOURCES 

Stabilization and shutdown of Oak Ridge National Laboratory's 

Radioisotopes Production Facility, 17:33265 (R;US) 
RADIATION TRANSPORT 

CSKINT: Compton scattering kernel & integrals, 17:35473 
(CM;US) 

Deterministic methods in radiation transport: A compilation of 
papers presented February 4-5, 1992, 17:35328 (R;US) 

RADIATIONS 
See also BACKGROUND RADIATION 
ELECTROMAGNETIC RADIATION 
SOLAR RADIATION 

Proceedings of symposium 3 on applications of isotopes and ra- 

diation, 17:33249 (1;ID;In Indonesian) 

Radiation measurements to qualify spent reactor fuel for loading 
into burnup credit casks, 17:32891 (R;US) 

RADIATIVE COOLING 
Analytical transport modeling of divertor plasma with radiation 
cooling, 17:35434 (RA;JP) 
RADICALS 

See also ALKYL RADICALS 
ARYL RADICALS 
CARBENES 
HYDROPEROXY RADICALS 
HYDROXYL RADICALS 
METHYLENE RADICALS 
NITROXYL RADICALS 
PEROXY RADICALS 
THIYL RADICALS 

Crossed-beam studies of the dynamics of radical reactions, 
17:34178 (RA;US) 

Elementary reaction rate measurements at high temperatures 
by tunable-laser flash-absorption, 17:34166 (RA;US) 

Fast beam photodissociation of free radicals, 17:34180 (RA;US) 

Gas-phase chemical dynamics, 17:34107 (RA;US) 

Infrared jon spectroscopy and chemical kinetics or free 
radical, 17:34157 (RA;US) 

Laser spectroscopy of hydrocarbon radicals, 17:34130 (RA;US) 

The energetics and dynamics of free radicals, ions, and clus- 
ters, 17:34098 (RA;US) 

Theoretical studies of nonadiabatic and spin-forbidden pro- 
cesses: Investigations of the reactions and spectroscopy of 
radial s relevant to combustion reactions and diagnos- 
tics, 17:34122 (RA;US) 

RADIOACTIVE AEROSOLS 


241-AP tank exhaust comparison with 40 CFR 61, subpart H, 
and other referenced guidelines for stack 296-A-40, 17:33060 
(R;US) 

AERIN: Radioactive aerosol dose calculations, 


17:35467 
(CM;US) 


RADIOACTIVE WASTE DISPOSAL 


An attempt for assessment of inhalatory intake of radionuclides 
in population of Sofia as a result of atmospheric transfer after 
Chernobyl, 17:34900 (IA;BG;In Bulgarian) 


RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 


RADIOACTIVE EFFLUENTS 


241-AP tank exhaust comparison with 40 CFR 61, subpart H, 
= = referenced guidelines for stack 296-A-40, 17:33060 
(R;US) 

242-A evaporator comparison with 40 CFR 61, Subpart H, and 
other referenced guidelines for stack 296-A-22, 17:33059 
(R;US) 

A guide for preparing Hanford Site facility effluent monitoring 
plans: Environmental assurance, 17:33056 (R;US) 

An assessment of off-gas treatment technologies for application 
to thermal treatment of Department of Energy wastes, 
17:32917 (R;US) 

Annual Site Environmental Report of the Lawrence Berkeley 
Laboratory, calendar year 1991, 17:34732 (R;US) 

Effluent and environmental monitoring report for the calendar 
year 1991, 17:34622 (R;US) 

Environmental Management Department Quality Assurance 
Project Plan for Radionuclide Emission Measurements 
Project for compliance with National Emission Standards for 
Hazardous Air Pollutants (NESHAP), 17:34628 (R;US) 

Environmental releases for calendar year 1991, 17:33058 (R;US) 

Quality Assurance Project Plan for Facility Effluent Monitoring 
Plan activities: Revision 1, 17:33057 (R;US) 

Tritium in the Savannah River environment addendum to 
WSRC-RP-90-424-1, Revision 1, 17:34625 (R;US) 


RADIOACTIVE GASEOUS WASTES 
See GASEOUS WASTES 
RADIOACTIVE WASTES 


RADIOACTIVE MATERIALS 
See also FISSION PRODUCTS 
RADIOACTIVE WASTES 

A method for comparing impacts with real targets to impacts 
onto the IAEA unyielding target, 17:34215 (R;US) 

Apparatus for transporting hazardous materials, 
(PA;US) 

Criticality safety and shielding analysis methods for transport 
packages, 17:34191 (R;US) 

Development and evaluation of measurement devices used to 
support testing of radioactive material transportation pack- 
ages, 17:34218 (R;US) 

Maintenance implementation Plan for T Plant, 17:33097 (R;US) 

Over-the-road testing of radioactive materials packagings, 
17:32890 (R;US) 

PAMTRAK: A personnel and material tracking system, 17:33235 
(R;US) 

Pneumatic soil removal tool, 17:34212 (PA;US) 

RADTRAN 4: Volume 4, Programmer's manual, 17:32887 (R;US) 

Systems to prevent nuclear material from re-entering the bio- 
sphere, 17:33456 (R;US) 

Technical problems encountered during certification of a Type B 
(plutonium) package, 17:34230 (R;US) 

Test and evaluation document for DOT Specification 7A Type A 
packaging, 17:34226 (R; US) 

Treatability studies for uranium and plutonium contaminated 
soils using physical separation methods: Environmental As- 
sessment, 17:34634 (R;US) 

RADIOACTIVE PARTICULATES 
See RADIOACTIVE AEROSOLS 


RADIOACTIVE WASTE DISPOSAL 

Characterization of liquid-water percolation in tuffs in the unsat- 
urated zone, Yucca Mountain, Nye County, Nevada, 
17:32910 (R;US) 

Dispersion and concentration of elements in the Earth's crust an 
overview, 17:32945 (IA;JP) 

Environmental monitoring for uranium and neptunium at Yucca 
Mountain using Epithermal Neutron Activation Analysis, 
17:33039 (R;US) 


17:34211 
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RADIOACTIVE WASTE DISPOSAL 


LISA package user guide. Part Il: LISA (Long Term Isolation 
Safety Assessment) program description and user guide, 
17:35500 (R;FR) 

Methodology of safety assessment for radioactive waste dis- 
posal, 17:32949 (IA;JP) 

Modelling the radionuclide migration field experiment at the 
Grimsel test site, 17:32959 (IA;CH) 

Natural analogue studies of engineered barrier materials at PNC 
Tokai, Japan: Their framework and recent activities, 17:32947 
(IA;JP) 

Near-field concepts for disposal of radioactive waste in a clay 
formation, 17:32935 (R;FR) 

Radioactive SON 68 18 17 L1C2A2Z1 glass interaction with en- 
vironmental materials. Investigation of irradiation damage in 
glass specimens by thermoluminescence, 17:32934 (R;FR) 

Safeguards concepts for spent fuel conditioning facilities, 
17:33202 (RA;FR;In English, French) 

Selection of radioactive waste di 
processes, 17:32956 (IA;JP) 

User's manual for the G.T.M.-1 computer code, 17:34648 (R;FR) 

RADIOACTIVE WASTE FACILITIES 

See also GORLEBEN SALT DOME 


site considering natural 


Office of Civilian Radioactive Waste Management Program Cost 
and Schedule Baseline: Revision 3, 17:32920 (R;US) 
Construction 


Repository operational criteria analysis, 17:32989 (R;US) 
Cost 


Conceptual design for the Waste Receiving And Processing fa- 
cility Module 2A: Volume 2, Project cost estimate, 17:32919 
(R;US) 

Quarterly report on program cost and schedule, third quarter FY 
1992, 17:32906 (R;US) 

Decommissioning 

Plugging and abandonment plan for wells and coreholes at Oak 
Ridge National Laboratory, Oak Ridge, Tennessee: Environ- 
mental Restoration Program, 17:32991 (R;US) 


n 
Mixed and Low-Level Treatment Facility Project: Appendix B, 
Waste stream engineering files, Part 1, Mixed waste streams, 
17:32926 (R;US) 
Repository operational criteria analysis, 17:32989 (R;US) 
Engineering Drawings 
224-T Transuranic Waste Storage and Assay Facility dangerous 
waste permit application [Engineering Materials], 17:32908 
(E;US) 
Evaluation 
Repository operational criteria analysis, 17:32989 (R;US) 
Functional Models 
Conceptual modular description of the high-level waste man- 
agement system for system studies model development, 
17:32994 (R;US) 
Occupational Exposure 
Design basis personnel exposure estimates for the Hanford 
Waste Vitrification Plant, 17:33096 (R;US) 
Operation 
Repository operational criteria analysis, 17:32989 (R;US) 
Pertormance 
Analysis of the Hanford Waste Vitrification Plant Canister Stor- 
age Building under varying heat loads and a subjective 
analysis of costs, 17:33015 (R;US) 
SUMO, System performance assessment for a high-level nuclear 
waste repository: Mathematical models, 17:32993 (R;US) 
Thermal analysis of Yucca Mountain commercial high-level 
waste packages, 17:32999 (R;US) 
lons 
Characterization of DOE mixed waste for treatment at commer- 
cial facilities, 17:32944 (R;US) 
Risk Assessment 
SUMO, System performance assessment for a high-level nuclear 
waste repository: Mathematical models, 17:32993 (R;US) 


Design basis personnel exposure estimates for the Hanford 
Waste Vitrification Plant, 17:33096 (R;US) 
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Site Characterization 

Mixed and Low-Level Waste Treatment Facility project: 
Appendix A, Environmental and regulatory planning and doc- 
umentation: Draft, 17:32925 (R;US) 

Staff technical position on investigations to identify fault dis- 
placement hazards and seismic hazards at a geologic 
repository, 17:32988 (R;US) 

Structural Models 

Conceptual modular description of the high-level waste man- 
agement system for system studies model development, 
17:32994 (R;US) 

Waste Heat 

Analysis of the Hanford Waste Vitrification Plant Canister Stor- 
age Building under varying heat loads and a subjective 
analysis of costs, 17:33015 (R;US) 

RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE DISPOSAL 
RADIOACTIVE WASTE PROCESSING 
RADIOACTIVE WASTE STORAGE 

200 Areas Operation monthly report, February 1971, 17:32869 
(R;US) 

200 Areas Operation monthly report, January 1971, 17:32868 
(R;US) 

200 Areas operation monthly report, July 1969, 17:32864 (R;US) 

A compilation of reports of the Advisory Committee on Nuclear 
Waste, July 1991—June 1992: Volume 3, 17:32987 (R;US) 

Annual report to Congress, 17:32921 (R;US) 

Atlantic Richfield Hanford Company monthly report, September 
1971, 17:32872 (R;US) 

International Nuclear Fuel Cycle Fact Book: Revision 12, 
17:33717 (R;US) 

Management of tritium contaminated wastes national strategies 
and practices at some European countries, USA and Canada, 
17:32932 (R;FR) 

Nuclear Technology Programs semiannual progress report, 
April- September 1990, 17:32907 (R;US) 

Office of Civilian Radioactive Waste Management Program Cost 
and Schedule Baseline: Revision 3, 17:32920 (R;US) 

Progress report on safety research on high-level waste manage- 
ment for the period April 1990 to March 1991, 17:32962 (R;JP) 

Technical data management at the Yucca Mountain Site Char- 
acterization Project, 17:32912 (R;US) 

RADIOACTIVE WASTE PROCESSING 

200 Areas Operation monthly report, August 1970, 17:32867 
(R;US) 

200 Areas Operation monthly report, November 1969, 17:32866 
(R;US) 

Accelerator transmutation of 12°], 17:32979 (R;US) 

Applying interactive control to waste processing operations, 
17:34225 (R;US) 

Atlantic Richfield Hanford Company monthly report, July 1971, 
17:32870 (R;US) 

Flowsheet report for baseline actinide blanket processing for ac- 
celerator transmutation of waste, 17:32981 (R;US) 

Formation and annihilation of TRU nuclides using nuclear reac- 
tors with various spectra, 17:35327 (RA;JP;in Japanese) 

International cooperation in the pretreatment of Hanford Site 
high- level liquid waste, 17:33020 (R;US) 

Liquid centrifugation for nuclear waste partitioning, 17:32980 
(R;US) 

Mechanical features of a 700 MHz bridge-coupled drift tube 
linac, 17:32982 (R;US) 

Technology needs assessment: Evaluation of the molten salt 
oxidation process technology, 17:32916 (R;US) 

The radioactive wastes and environment protection: an 
overview, 17:32939 (R;FR) 

Thermochemical nitrate reduction, 17:32996 (R;US) 

RADIOACTIVE WASTE STORAGE 

See also MONITORED RETRIEVABLE STORAGE 

224-T Transuranic Waste Storage and Assay Facility dangerous 
waste permit application, 17:32918 (R;US) 

Retrieval and re-storage of transuranic storage area waste at 
the Idaho National Engineering Laboratory: Environmental 
assessment, 17:32915 (R;US) 





RADIOACTIVE WASTES 
See also ALPHA-BEARING WASTES 
HIGH-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
Acoustic Measurements 
Experimental study on the detection of free fluids and gases in 
waste packages by acoustic methods, 17:32936 (R;FR) 
Chemical Analysis 
Sampling methods and non-destructive examination techniques 
for large radioactive waste packages, 17:32938 (R;FR) 
Evaluation 
Characterization of DOE mixed waste for treatment at commer- 
cial facilities, 17:32944 (R;US) 
Fissile Materials 
Fissile material measurements and detection limits by gamma- 
ray spectrometry in 220 | waste drums, 17:33146 (RA;FR;In 
English, French) 
Ground Disposal 
Analysis of proposed postclosure alternatives for the Bear 
Creek Burial Grounds at the Oak Ridge Y-12 Plant, Oak 
Ridge, Tennessee, 17:33034 (R;US) 
Inspection 
Application of autonomous robotics to surveillance of waste 
storage containers for radioactive surface contamination, 
17:34189 (R;US) 
Remote visual examination system for characterization of waste 
sites, 17:33019 (R;US) 
Land Transport 
Over-the-road tests of nuclear materials package response to 
normal environments, 17:32888 (R;US) 
Nondestructive Testing 
Sampling methods and non-destructive examination techniques 
for large radioactive waste packages, 17:32938 (R;FR) 
Packaging 
Experimental study on the detection of free fluids and gases in 
waste packages by acoustic methods, 17:32936 (R;FR) 
Sampling methods and non-destructive examination techniques 
for large radioactive waste packages, 17:32938 (R;FR) 
Plutonium 
NDA techniques applied to a major transfer of nuclear material, 
17:33157 (RA;FR;In English, French) 
Neutron multiple correlation method applied to the as- 
say of radioactive waste, 17:33179 (RA;FR;In English, French) 
Radioactive Waste Management 
Characterization of DOE mixed waste for treatment at commer- 
cial facilities, 17:32944 (R;US) 
Hanford’s RMW thermal treatment initiative, 17:33017 (R; US) 
Mixed and Low-Level Treatment Facility Project: k 
Waste stream engineering files, Part 1, Mixed waste streams, 
17:32926 (R;US) 
Sampling 
Sampling methods and non-destructive examination techniques 
for large radioactive waste packages, 17:32938 (R;FR) 
Underground Disposal 
Geologic characterization of fractures as an aid to hydrologic 
modeling of the SCV block at the Stripa mine, 17:32986 (R;US) 
Prediction of flow and drawdown for the site characterization 
and validation site in the Stripa Mine, 17:32985 (R;US) 
Simulation of tracer transport for the site characterization and 
validation site in the Stripa Mine, 17:32984 (R;US) 
Vitrification 
ISV technology development plan for buried waste, 17:32930 
(R;US) 
Standard and modified electrode engineering-scale in situ vitrifi- 
cation tests, 17:33082 (R;US) 
Technology status report: In situ vitrification applied to buried 
wastes, 17:33081 (R;US) 
Underground tank vitrification: Field scale experiments and 
computational analysis, 17:33085 (R;US) 
Volume 
Hazardous Waste/Mixed Waste Treatment Building throughput 
study, 17:33030 (R;US) 


RADIONUCLIDE MIGRATION 
Chemical State 


Waste Processing 
Hazardous Waste/Mixed Waste Treatment Building throughput 
study, 17:33030 (R;US) 
RADIOACTIVITY 
See also NATURAL RADIOACTIVITY 
A compact K-edge densitometer for uranium, 
(RA;FR;Iin English, French) 
RADIOAPPLICATORS 
See RADIATION SOURCES 
RADIOAUTOGRAPHY 
See AUTORADIOGRAPHY 
RADIOBIOLOGICAL EFFECTS 
See BIOLOGICAL RADIATION EFFECTS 
RADIOBIOLOGY 
Role of x-ray-induced transcripts in adaptive responses follow- 
ing x-rays: Progress report, year 1, 17:34886 (R;US) 
RADIOCHEMICAL LABORATORIES 
See HOT LABS 
RADIOCOLLOIDS 
The role of particulates in radionuclide transport, 17:34663 (IA;JP) 
RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOFREQUENCY SYSTEMS 
See RF SYSTEMS 
RADIOGRAPHS 
See IMAGES 
RADIOGRAPHY (AUTO) 
See AUTORADIOGRAPHY 
RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
RADIOGRAPHY (INDUSTRIAL) 
See INDUSTRIAL RADIOGRAPHY 
RADIOGRAPHY (MICRO) 
See MICRORADIOGRAPHY 
RADIOIMMUNOTHERAPY 
Evaluation of factors affecting SPECT derived data for applica- 
tion in , 17:34882 (RA;US) 
Strategies to improve the efficacy of radicimmunotherapy: Ra- 
diobiologic aspects, 17:34801 (RA;US) 
The use of autoradiographic data for estimating tumor cell dose 
in alpha immunotherapy, 17:34883 (RA;US) 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPE-LABELLED DRUGS 
See RADIOPHARMACEUTICALS 
RADIOISOTOPES 
See also NEUTRON-RICH ISOTOPES 
INC Model interpretation of the proton induced residual nuclide 
production cross sections below 2 GeV, 17:35259 (R;US) 
Nuclide identification catalog for gamma emitters and alpha 
emitters, 17:35247 (R;US) 
RADIOLOGICAL PERSONNEL 
Dose rate monitoring in center for the application of isotopes and 
radiation and its surounding, 17:35006 (IA;ID;In Indonesian) 
RADIOLOGICAL PROTECTION 
See RADIATION PROTECTION 
RADIOLOGY 
See also BIOMEDICAL RADIOGRAPHY 
RADIOTHERAPY 
Annual report of national institute of radiological sciences, April 
1990 - March 1991, 17:35450 (R;JP) 
RADIOLUMINESCENCE 
Large dynamic range imaging system based on optically stimu- 
lated luminescence, 17:34800 (R;FR;In French) 
RADIONUCLIDE CONCENTRATION 
See RADIOACTIVITY 
RADIONUCLIDE MIGRATION 
Adsorption 
A simple way to incorporate kinetic effects into migration as- 
sessment: Modeling radionuclide adsorption to rocks by the 
first-order rate law, 17:34653 (IA;JP) 
Chemical State 
Migration of radionuclides through the terrestrial environment: 
Dependence on chemical and physical forms, 17:34651 (IA; JP) 
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RADIONUCLIDE MIGRATION 
Computerized Simulation 


Computerized Simulation 
LISA package user guide. Part Il: LISA (Long Term Isolation 
Safety Assessment) program description and user guide, 
17:35500 (R;FR) 
Transport modeling in a finite fractured rock domain, 17:33005 
(R;US) 

User's manual for the G.T.M.-1 computer code, 17:34648 (R;FR) 

Verification and validation of models: far-field modelling of ra- 
dionuclide migration, 17:32943 (R;FR) 

F Codes 

FLAME: A finite element computer code for contaminant trans- 
port n variably-saturated media, 17:32922 (R;US) 

FTRANS: Radionuclide transport fractured rock, 17:35480 
(CM;US) 

Independent validation testing of the FLAME computer code, 
Version 1.0, 17:32923 (R;US) 

Fleid Tests 

Field studies of radionuclide transport at the Chalk River Labo- 
ratories, 17:34660 (IA;JP) 

Nuclides migration tests under deep geological conditions, 
17:33041 (IA;JP) 

Flow Models 
User’s manual for the G.T.M.-1 computer code, 17:34648 (R;FR) 
Food Chains 

Evaluation of data on the transfer of radionuclides in the food 

chain post-Chernobyl action, 17:34647 (R;FR) 
Forecasting 

Natural systems prediction of radionuclide migration, 17:34652 

(IA;JP) 
Ground Water 

Verification and validation of models: far-field modelling of ra- 

dionuclide migration, 17:32943 (R;FR) 
L Codes 

LISA package user guide. Part li: LISA (Long Term Isolation 
Safety Assessment) program description and user guide, 
17:35500 (R;FR) 

Mathematical Models 

Modelling the radionuclide migration field experiment at the 
Grimsel test site, 17:32959 (IA;CH) 

Worst source term determination for radionuclides of given 
ranges, 17:33099 (R;US) 

Meetings 

Proceedings of the DOE/Yucca Mountain Site Characterization 
Project Radionuckle Adsorption Workshop at Los Alamos Na- 
tional Laboratory, September 11-12, 1990, 17:32965 (R;US) 

Particulates 
The role of particulates in radionuclide transport, 17:34663 (IA;JP) 
RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS 

Dosimetry for the therapeutic application of HMFG-1 MoAb by 
IP infusion using whole body profile counting and serial blood 
sampling, 17:34878 (RA;US) 

Effect of human antimouse antibody, HAMA, on plasma mean- 
time pharmacokinetics and distribution of '''In-radiolabeled 
B72.3 monoclonal antibody in colorectal cancer patients, 
17:34818 (RA;US) 

Evaluation of '*'|-MIBG uptake in patients with neuroblastoma: 
Correlation with clinical follow-up, 17:34804 (RA;US) 

Evaluation of factors affecting SPECT derived data for applica- 
tion in dosimetry, 17:34882 (RA;US) 

Improving cancer treatment with cyclotron produced radionu- 
clides: Progress report, 17:34805 (R;US) 

Metallothionein bioconjugates as delivery vehicles for bismuth- 
212 alpha particle therapy, 17:34820 (RA;US) 

Nuclear Medicine Program progress report for quarter ending 
June 30, 1992, 17:34824 (R;US) 

Pharmacokinetics and dosimetry of the radioiodine-labeled 
monocional antibodies C-215 and C-245 studied in two pa- 
tients with adenocarcinoma, 17:34880 (RA;US) 

Preliminary dosimetric experience with |-131 M195 monocional 
antibody in acute myelogenous leukemia, 17:34803 (RA;US) 
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Radiation dosimetry of ®°Y-labeled monoclonal antibody CO17- 
1A prepared by the site-specific NH2-Bz-DOTA-3A technique, 
17:34879 (RA;US) 

The generation of rhenium-188-labeled antibodies by direct la- 
beling methods, 17:34819 (RA;US) 

[Non-invasive evaluation of the cardiac autonomic nervous sys- 
tem by PET]: Progress report, September 1991—September 
1992, 17:34817 (R;US) 

RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 

See also RADIOIMMUNOTHERAPY 

Calculations of bremsstrahlung energy spectrum and dose dis- 
tributions for radiation therapy by EGS4, 17:35018 (RA;JP;In 
Japanese) 

RADIUM 226 

Migration of radium from soil and uranium mill tailings to plants, 
17:34697 (IA;AT) 

Ra-226 in tissues of lake trout (Salvelinus namaycush) and lake 
whitefish (Coregonus clupeaformis) from water receiving 
drainage from U operations at Elliot Lake, Canada, 17:34767 
(IA;AT) 

RADIUM ISOTOPES 

See also RADIUM 226 

Ra isotopes in the sdg interacting-boson model with one f- 
boson, 17:35234 (RA;JP) 

U- and Ra-isotopes in the Guadalquivir River, South of Spain, 
17:34762 (IA;AT) 

RADON 

Activated charcoal used for radon absorption with bulkheads, 
17:33076 (IA;CA) 

Nation-wide survey of indoor radon concentration in Japan, 
17:34549 (IA;JP) 

Use of radon-222 as a tracer in the study of atmospheric diffu- 
sion, 17:34548 (IA;JP) 

RADON 220 

The study on thoron progeny and radon ny concentrations 

in different kinds of dwellings in Japan, 17:34722 (IA;AT) 
RADON 222 

identification and localization of radon sources in houses with 

extreme high radon concentrations, 17:34561 (IA;AT) 
Acoustic Detection 

Relation between 222Rn concentration in outdoor air and lower 

atmosphere, 17:34521 (IA;JP) 
Daughter Products 

A new technique for measuring the equilibrium activity of radon 
progeny deposited on surfaces, 17:34474 (IA;AT) 

A summary of the U.S. national radon measurement proficiency 
program and associated test facilities, 17:34463 (IA;AT) 

Efficient measurement of radon daughters, 17:34462 (IA;AT) 

On the accuracy of grab sampling for radon daughters, 
17:34477 (IA;AT) 

Optimal method for environmental radon and thoron daughter 
determination by alpha spectrometry, 17:34459 (IA;AT) 

The determination of the activity of serially transforming radionu- 
clides by a recursive technique, 17:34908 (IA;AT) 

Dielectric Track Detectors 

Calibration coefficient of the SSNTD and equilibrium factor for 

radon, 17:34456 (IA;AT) 
Dosemeters 

Specific characteristics of radon 'passive/open’ model detectors 
compared to 'passive/ciose’ and ‘charcoal’ devices, 17:34451 
(IA;AT) 

Dosimetry 

A new NAS-NRC report: comparative radon dosimetry in mines 
and homes, 17:34931 (IA;AT) 

Applications of passive radon dosimeters in mining areas, 
17:35000 (IA;CA) 

Earth Atmosphere 

Use of radon-222 as a tracer in the study of atmospheric diffu- 

sion, 17:34548 (IA;JP) 
Measuring Methods 

Analysis of error and minimum detection limits for radon-222 

measurements, 17:34453 (IA;AT) 





Radiation Detection 

High sensitivity Rn detector with a particle generator: theory 

and experiment, 17:34472 (IA;AT) 
Radiation Detectors 

A Frenchvirish/italian field intercomparison of passive alpha 
track radon detectors, 17:34460 (IA;AT) 

A summary of the U.S. national radon measurement proficiency 
program and associated test facilities, 17:34463 (IA;AT) 

Improvements in passive etched-track radon detectors, 
17:34458 (1A;AT) 

Radon measurements: techniques and calibration, 17:34452 
(IAAT) 

The alpha track method used in the Swedish radon epidemio- 
logical study, 17:34464 (IA;AT) 

Radiation Monitoring 

The evaluation of long term radon expansion from large sources 

using passive integrating radon monitors, 17:34563 (IA;AT) 
Radiation Monitors 

Comparison of several commercial available monitors for radon 
and radon daughters (WL) under extreme high concentration 
and humidity conditions, 17:34461 (IA;AT) 

Electret ion chamber system for measurement of environmental 
radon and environmental gamma radiation, 17:34473 (IA;AT) 

Radioecological Concentration 

A study of the time variability of indoor radon concentrations in 
eighty Florida houses, 17:34720 (IA;AT) 

Atmospheric radon and radiation measurements around a low 
grade uranium mining and milling facility, 17:34551 (IA;AT) 

Environmental impact of the 'Zirovski Vrh’ uranium mine on the en- 
hancement of outdoor radon concentrations, 17:34562 (IA;AT) 

Gamma dose rates, radon and radon daughter (WL) concentra- 
tions in the old uranium mine of Maximilianshuette (i.K.) at 
Rudolfstein near Weissenstadt, Fichtelgebirge, June 1990, 
17:34673 (IA;AT) 

Indoor radon levels, and dose estimation in Spanish major 
cities, 17:34721 (IA;AT) 

Models of radon entry: a review, 17:34719 (IA;AT) 

Radon concentration and, absorbed dose rate in air and con- 
centration of natural radionuclides in soil in Osaka district, 
Japan, 17:34707 (IA;AT) 

Reconnaissance survey for determining radon and helium soil- 
air concentrations in the area of Ronneburg-Seelingstact, 
Germany, 17:34713 (IA;AT) 

Submicron - sized aerosol measurements in an uranium mine, 
17:34668 (IA;AT) 

The study on thoron progeny and radon progeny concentrations 
in different kinds of dwellings in Japan, 17:34722 (IA;AT) 

Unattached fraction and the aerosol size distribution of the 
radon progeny in a natural cave and mine atmospheres, 
17:34700 (IA;AT) 

Radionuclide Migration 

Radon entry into basements: Approach, experimental struc- 
tures, and instrumentation of the small structures research 
project, 17:34733 (R;US) 

Risk Assessment 

U.S. Department of Energy / Commission of the European Com- 

munities: risk assessment panel report, 17:34991 (IA;AT) 
RADURIZATION 

Radiation hygiene evaluation of gamma-irradiated food prod- 

ucts, 17:34828 (IA;BG;In Bulgarian) 
RAIN 

Effect of rain interval on wet deposition of radon daughters, 

17:34552 (1A;AT) 
RAIN WATER 

Radioactivity of aerosol and water in centre for the application of 
isotopes and radiation and its environment, 17:34776 
(IA;ID;in Indonesian) 

The investigation of specific radioactivity of short-lived radon 
daughters in rainfall with surface synoptic weather chart, 
17:34554 (1A;AT) 

RAMAN SPECTROSCOPY 

On-line chemical composition analyzer development: Status re- 

port, May 1, 1992—July 31, 1992, 17:34056 (R;US) 


REACTOR COMPONENTS 


RAMJET ENGINES 

3D Navier-Stokes calculation of flow about scramjet inlet with 
strut, 17:33820 (RA;JP;in Japanese) 

Numerical investigation of 3D transverse injection into the su- 
personic flow behind rearward facing step, 17:34290 
(RA;JP;In Japanese) 

Numerical simulations of inner flow of scramjet, 17:34292 
(RA;JP;In Japanese) 

RANGELANDS 

Employment of laboratory ecosystems as standard model sys- 
tems to evaluate ecochemicals under reproducible conditions, 
17:34645 (1;DE;In German) 

RANKINE CYCLE ENGINES 
Rotary steam expansion engine, 17:33924 (PA;CA) 
RAREFIED GASES 

Rarefied gas numerical wind tunnel Vil. OREX, 17:34265 

(RA;JP;In Japanese) 
RATS 

A dose rate model predicting radon-induced lung cancer risk in 
rats, 17:34925 (1A;AT) 

The percentage of pregnant female white rat that injected with 
131.], 17:35012 (IA;ID;In Indonesian) 

RAW MATERIALS 

1990-1994 Research program. Energy and raw material conser- 
vation. Competitivity and industrial strategy, 17:33777 
(R;FR;In French) 

Development of fuel alcohol technologies.: Research and devel- 
opment of a total system (total system using saccharified 
materials), 17:33277 (RA;JP) 

RBMK TYPE REACTORS 
See LWGR TYPE REACTORS 
RCNP CYCLOTRON 
Experiments on few nucleon systems in the RCNP cascade 
project, 17:34351 (RA;JP;in Japanese) 
RDF 
See REFUSE DERIVED FUELS 
REACTIVITY 

DAC1: Sn perturbation code using DTF4 fluxes, 17:35478 
(CM;US) 

Reactivity scale for reactor physics analysis - present status, 
17:33471 (RA;JP) 

REACTIVITY COEFFICIENTS 
GAPER1D: 1-d transport perturbation theory, 17:35484 (CM;US) 
REACTOR ACCIDENTS 
See also DESIGN BASIS ACCIDENTS 
LOSS OF COOLANT 
MELTDOWN 

Accident consequence assessment code development, 
17:33496 (1A;JP) 

COMRADEXIV: Accident released radiological dose, 17:35463 
(CM;US) 

Developing and assessing accident management plans for 
nuclear power plants, Development process and criteria: Vol- 
ume 1, 17:33657 (R;US) 

Personal and collective risk due to natural and artificial environ- 
mental radioactivity in Greece, 17:34933 (IA;AT) 

Project 'CORVIS’, an investigation of reactor pressure vessel 
failure modes after core melting, 17:33422 (IA;CH) 

Recent results of probabilistic safety analyses for nuclear power 
plants in the Federal Republic of Germany, in France and in 
the USA, 17:33588 (RA;DE;in German) 

Review of nuclear emergency measures affecting Ontario, and 
other related matters, 17:35534 (IA;CA) 

TRAC-BF1/MOD1: An advanced best-estimate computer pro- 
gram for BWR accident analysis, Model description: Volume 
1, 17:33649 (R;US) 

REACTOR COMPONENTS 
See also BREEDING BLANKETS 
CONTROL ELEMENTS 
FUEL ELEMENTS 
REACTOR CORES 
Aluminum corrosion and turbidity, 17:33970 (R;US) 
Analysis of inservice inspection relief requests, 17:33458 (R;US) 


ERA Vol. 17, No. 12 697 





REACTOR COMPONENTS 


Approaches for age-dependent probabilistic safety assessments 
with emphasis on prioritization and sensitivity studies, 
17:33653 (R;US;in Rumanian) 

Component failure data handbook: Technical evaluation report, 
17:33474 (R;US) 

Licensee contractor and vendor inspection status report: Quar- 
terly report, Aprit-June 1992: Volume 16, No. 2, 17:33460 
(R;US) 

Test quality, 17:33580 (R;US) 

REACTOR CONTROL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL SYSTEMS 

A V&V Program for a real time Operator Advisor expert system, 
17:33485 (R;US) 

A modular real time Operator Advisor expert system for installa- 
tion on a full function nuclear power plant simulator, 17:33484 
(R;US) 

A review of the design-related aspects of the safety of Ontario 
Hydro’s nuclear generating stations, 17:33435 (IA;CA) 

An innovations-based method for DC-signal failure detection: 
Application to NPP, 17:33492 (R;NL) 

Architectural foundations, concepts and methods behind 
ISACS: Real-time intelligent system for critical applications, 
17:33584 (R;IT) 

Control actuator design, 17:33489 (R;US) 

Control rod actuator tests, 17:33490 (R;US) 

Transient simulation for a real-time Operator Advisor expert sys- 
tem, 17:33486 (R;US) 

Wearing of controls and drives, 17:33488 (R;US) 

REACTOR CORES 

Account for vessel-core coupling due to mechanical and fluid ef- 
fects in LMR reactor-block seismic analysis, 17:33583 (R;IT) 

Analysis of CMX hydraulic data for the Mark 22, 17:33579 (R;US) 

Core-concrete interactions using molten UO2 with zirconium on a 
basaltic basemat: The SURC-2 experiment, 17:33652 (R;US) 

REACTOR FUEL ELEMENTS 

See FUEL ELEMENTS 

REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR LATTICES 

NYX construction progress, 17:33510 (R;US) 

Thermal reactor benchmark calculations using ENDF/B-VI 
based WIMS cross section library, 17:33472 (RA;JP) 

REACTOR LICENSING 

Enforcement actions: Significant actions resolved: Quarterly 
progress report, Aprit-June 1992: Volume 11, No. 2, 
17:33464 (R;US) 

REACTOR MATERIALS 

See also NUCLEAR FUELS 

Environmentally assisted cracking in light water reactors: Semi- 
annual report, October 1991-March 1992: Volume 14, 
17:33994 (R;US) 

Modeling the influence of irradiation temperature and displace- 
ment rate on radiation-induced hardening in ferritic steels, 
17:33477 (R;US) 

REACTOR MONITORING SYSTEMS 

Axial power monitor rod issues and resolution for K-14.1, 

17:33667 (R;US) 
REACTOR OPERATION 

Continued operation of K-, L-, and P-Reactors, Savannah River 
Site, Aiken, South Carolina: Draft Environmental Impact 
Statement, 17:33503 (R;US) 

Results, possibilities and limits of the evaluation of international 
operating experience, 17:33590 (RA;DE;in German) 

REACTOR OPERATORS 

Study of nonspecific immune reactivity of personnel of uranium 
industry and Kozloduj NPP, 17:34896 (IA;BG;In Bulgarian) 

Study of the excretion of catecholamines in the Kozloduj NPP 
personnel, 17:34904 (IA;BG;In Bulgarian) 

REACTOR SAFETY 

An evaluation of operational safety in Ontario Hydro nuclear 
generating facilities, 17:33436 (IA;CA) 

Data base on dose reduction research projects for nuclear 
power plants: Volume 4, 17:35019 (R;US) 
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Nuclear safety in France after Chernobyl, 17:33592 (IA;CA;In 
French, English) 
Reactor safety - an international task, 17:33585 (R;DE;In Ger- 
man) 
REACTOR VESSELS 
Account for vessel-core coupling due to mechanical and fluid ef- 
fects in LMR reactor-block seismic analysis, 17:33583 (R;IT) 
Modeling the influence of irradiation temperature and displace- 
ment rate on radiation-induced hardening in ferritic steels, 
17:33477 (R;US) 
REACTORS 
See also HEAVY WATER MODERATED REACTORS 
PROCESS HEAT REACTORS 
PRODUCTION REACTORS 
THERMAL REACTORS 
WATER MODERATED REACTORS 
Progress on reactor code system and processing of group cross 
section, 17:35454 (RA;CN) 
Residual radioactivity criteria, 17:33087 (R;US) 
Verification of the burn-up of spent fuel assemblies by means of 
the Consulha containment/surveillance system, 17:33190 
(RA;FR;In English, French) 
REAL TIME SYSTEMS 
Fuzzy methods for system performance, 17:33213 (RA;FR;in 
English, French) 
Model-based diagnosis in near-real time materials accountancy, 
17:33217 (RA;FR;In English, French) 
Near real time materials accountancy development programme 
for Thorp, 17:33211 (RA;FR;In English, French) 
Near real time materials accountancy resolution of anomalies, 
17:33212 (RA;FR;In English, French) 
Torness computerized fuel records system, 17:33218 (RA;FR;In 
English, French) 
RECEPTORS 
In vivo measurement of receptor, 17:34822 (RA;JP;In Japanese) 
RECORDING SYSTEMS 
High speed imaging for flash radiography using PIN diodes, 
17:34516 (R;US) 
STARS instrumentation development report for Distant Zenith, 
17:34515 (R;US) 
RECORDS MANAGEMENT 
RIDS: Records Inventory and Disposition Schedule, 17:35464 
(CM;US) 
RECTUM 
Radiation dosimetry of ®°Y-labeled monoclonal antibody CO17- 
1A prepared by the site-specific NH2-Bz-DOTA-3A technique, 
17:34879 (RA;US) 
RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING 
Recycle and treatment approaches for weapon components, 
17:33868 (R;US) 
REDOX PROCESS 
Chemical Processing Department monthly report, August 1957, 
17:32879 (R;US) 
Chemical Processing Department monthly report, December 
1957, 17:32881 (R;US) 
Chemical Processing Department monthly report, July 1959, 
17:32882 (R;US) 
Chemical Processing Department monthly report, March 1957, 
17:32878 (R;US) 
Chemical Processing Department monthly report, September 
1959, 17:32883 (R;US) 
REDUCTASES 
See OXIDOREDUCTASES 
REDUCTION 
See also SELECTIVE CATALYTIC REDUCTION 
NOx selective catalytic reduction with NH3: Materials study, 
17:33416 (R;IT;In Italian) 
REFERENCE MATERIALS (STANDARD) 
See CALIBRATION STANDARDS 
REFORMER PROCESSES 
See also CATALYTIC REFORMING 





Clean gascline reforming with superacid catalysts: Quarterly 
progress report, April-June 1992, 17:32714 (R;US) 
REFRIGERANTS 
Reduction of chiorofluorocarbon emissions from refrigeration 
systems, 17:33867 (R;US) 
REFRIGERATORS 
Engineering analysis concerning energy efficiency standards for 
refrigerators and freezers in Denmark: Preliminary study, 
17:33803 (!;DK) 
REFUELING WATER SYSTEMS 
See AUXILIARY WATER SYSTEMS 
REFUSE 
See SOLID WASTES 
REFUSE DERIVED FUELS 
Co-firing RDF and natural gas in a cement kiln: Progress report, 
January 1, 1977—April 30, 1977, 17:33283 (R;US) 
Co-firing RDF and natural gas in a cement kiln: Progress report, 
May 1, 1977—August 31, 1977, 17:33282 (R;US) 
Co-firing RDF and natural gas in a cement kiln: Progress report 
September 1, 1976—December 31, 1976, 17:33284 (R;US) 
Cofiring RDF and natural gas in a cement kiln: Progress re 
July 2, 1976—August 31, 1976, 17:33285 (R;US) 
REGION | 
See USA 


REGION Vil 
See USA 
REGION Vili 
See USA 
REGION X 
See USA 
REGULATIONS 
See also PACKAGING RULES 
POLLUTION REGULATIONS 
PRICING REGULATIONS 
A comparison of nuclear power regulation in Canada and the 
United States, 17:33459 (IA;CA) 
PC-based expert system for integrated assessment of environ- 
mental compliance, 17:35456 (R;US) 
REINFORCED PLASTICS 
Engineering plastics - properties and applications, 17:34045 
(I;NO) 
RELATIVISTIC PLASMA 
Gauge field theory methods for ultra-degenerate and ultra- 
relativistic plasmas, 17:35380 (R;FR) 
RELAXATION 
See also STRESS RELAXATION 
Low temperature magnetization relaxation in YBCO epitaxial 
thin films and single crystals: dissipation even at zero Kelvin, 
17:35349 (RA;FR) 
RELAXATION (STRESS) 
See STRESS RELAXATION 
RELEASE (FISSION PRODUCT) 
See FISSION PRODUCT RELEASE 
RELIABILITY 
Computer methods for reliability data processing, 17:35459 (R;IT) 
RELIEVING (STRESS) 
See STRESS RELAXATION 
REMEDIAL ACTION 
A strategy for end point criteria for Superfund remediation, 
17:33084 (R;US) 
Environmental Quality Information Analysis Center (EQIAC) op- 
erating procedures handbook, 17:35532 (R;US) 


RESEARCH REACTORS 


Environmental Quality Information Analysis Center multi-year 
plan, 17:35531 (R;US) 

Implementation of the buried waste integrated demonstration, 
17:33072 (R;US) 

Management challenges in remediating a mixed waste site at 
the Oak Ridge National Laboratory, 17:33065 (R;US) 

Project management approach for the Waste Area Grouping 6 
Closure/Remediation Project at Oak Ridge National Labora- 
tory, Oak Ridge, Tennessee: Environmental Restoration 
Program, 17:33078 (R;US) 

Risk-based cleanup standards, 17:33086 (R;US) 

US Department of Energy Environmental Restoration and 
Waste Management: Five-Year Pian, Fiscal Years 1994— 
1998: Student edition, 17:33069 (R;US) 

REMOTE AREAS 

Study survey on cold district model concepts, 17:33318 (R;JP;in 
Japanese) 

REMOTE HANDLING EQUIPMENT 

See also MANIPULATORS 

Applying interactive control to waste processing operations, 
17:34225 (R;US) 

Automated waste canister docking and emplacement using a 
sensor-based intelligent controller: Yucca Mountain Site 
Characterization Project, 17:34214 (R;US) 

Navigation of a ted vehicle in a safeguards environ- 
ment, 17:33193 (RA;FR;in English, French) 

REMOTE SENSING 

ARGOS, a mobile spatial-resolution remote sensing system for 

gaseous pollutants, 17:34547 (R;DE;in German) 
REMOTE VIEWING EQUIPMENT 

Navigation of a vehicle in a safeguards environ- 
ment, 17:33193 (RA;FR;In English, French) 

Remote visual examination system for characterization of waste 
sites, 17:33019 (R;US) 

RENEWABLE ENERGY SOURCES 
See also BIOMASS 
GEOTHERMAL ENERGY 
HYDROELECTRIC POWER 

1990-1994 Research program. Energy and raw material conser- 
vation. itivity and industrial strategy, 17:33777 
(R;FR;In French) 

Pricing problems for electric 


from renewable energies fed 
into the public grid, 17:33735 (1;DE;in German) 
Renewable energies and decentralized electricity production, 
17:33749 (R;FR;In French) 
REPUBLIC OF CHINA 
See TAIWAN 


RESEARCH PROGRAMS 
National Environmental Research Institute R and D projects 
1992, 17:34522 (I;DK) 
RESEARCH REACTORS 
See also HFBR REACTOR 
JMTR REACTOR 
JRR-3 REACTOR 
JRR-3M REACTOR 
JRR-4 REACTOR 
KMR REACTOR 
NRU REACTOR 
NSRR REACTOR 
UTR-10-KINKI REACTOR 
A dedicated program for the extended longevity of research and 
training reactors, 17:33544 (RA;JP) 
Assessment of RTP cores since commissioning in 1982, 
17:33541 (RA;JP) 
Current status of research reactors, 17:33536 (RA;JP) 
Operating experience of TRIGA MK-Il Research Reactor in 
Bangladesh, 17:33538 (RA;JP) 
Operation program of MPR-30 GA Siwabessy, 17:33547 (RA;JP) 
Outline of examination guides of water-cooled research reactors 
in Japan, 17:33539 (RA;JP) 
Preliminary analysis for the cut-off of all off-site power supplies 
at HWRR, 17:33542 (RA;JP) 
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RESEARCH REACTORS 


Recent activities of the international Group on Research Reac- 
tors (IGORR) and of the Advanced Neutron Source (ANS), 
17:33535 (RA;JP) 

Research reactor utilization in the Philippines, 17:33595 (RA;JP) 

Status report of Indonesian research reactor, 17:33537 (RA;JP) 

The current status and future plan of nuclear research reactor in 
Thailand, 17:33540 (RA;JP) 

The experimental study and operation features of the 5 MW 
heating reactor, 17:33549 (RA;JP) 

RESERVOIR ENGINEERING 

Critique panel comments on reservoir engineering DOE 

geothermal technology development, 17:33376 (RA;US) 
RESERVOIR FLUIDS 

Prediction of phase equilibria and physical properties for mix- 

tures with oils, gases and water, 17:32706 (1;DK) 
RESERVOIR PRESSURE 

Study on a method to evaluate geothermal reservoirs.: Collec- 
tion and analysis of pressure transition data in the Sumikawa 
area. (1), 17:33380 (IA;JP;In Japanese) 

RESERVOIR ROCK 

A field laboratory for improved oil recovery: Final report, 
17:32700 (R;US) 

Characterization of reservoir rocks and fluids by surface electro- 
magnetic transient methods: Annual report for 1990-1991, 
17:32702 (R;US) 

Demonstration of high-resolution inverse VSP for reservoir 
characterization applications: Task 1, Development and eval- 
uation of detector planting techniques, 17:32691 (R;US) 

Geologic fractures in Rhourde El Baguel sandstone reservoir 
Algeria) and the interest of enhanced inhibition for oil recov- 
ery, 17:32705 (R;FR;In French) 

Geothermal energy and the utility market — the opportunities 
and challenges for expanding geothermal energy in a com- 
petitive supply market: Proceedings: Geothermal Program 
Review X, 17:33348 (R;US) 

Study on a method to evaluate geothermal reservoirs. (2).: Col- 
lection and analysis of pressure transition data in the 
Sumikawa area, 17:33381 (IA;JP;in Japanese) 

Study on a method to evaluate geothermal reservoirs.: Collec- 
tion and analysis of pressure transition data in the Sumikawa 
area. (1), 17:33380 (IA;JP;in Japanese) 

Study on a method to evaluate geothermal reservoirs.: Numeri- 
cal simulation of reservoir behavior at collecting geothermal 
fluid, 17:33382 (IA;JP;in Japanese) 

Study on the fracture filling environment, 17:33387 (IA;JP;In 
Japanese) 

RESID 

See PETROLEUM RESIDUES 
RESIDENCES 

See HOUSES 
RESIDENTIAL SECTOR 

Analysis of PG&E's residential end-use metered data to improve 

electricity dernand forecasts, 17:33740 (R;US) 
RESIDUAL FUEL OIL 
See RESIDUAL FUELS 
RESIDUAL FUELS 

Degradation phenomena of heavy petroleum products associ- 
ated with oxygen diffusion processes, 17:32765 (RA;US) 

Formation of organic sludge in incompatible fuel oil blends, 
17:32745 (RA;US) 

Hydrogen sulfide in residual fuel, 17:32801 (RA;US) 

Long term stability of residual fuel oils obtained by visbreaking 
of short residue, 17:32754 (RA;US) 

Prediction of residual fuel oil stability during storage, handling 
and use - Assessment of test methods, 17:32796 (RA;US) 

RESIDUAL OILS 

See PETROLEUM RESIDUES 
RESIDUES (MATHEMATICAL) 

See INTEGRAL CALCULUS 
RESIDUES (RADIOACTIVE) 

See RADIOACTIVE WASTES 
RESIDUUMS 

See RESIDUAL FUELS 
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RESINS 

Silicone resin experiments of EPA leak characterization test in 
the ALPHA program (SLB001, SLB002): Evaluation of thermal 
effect on silicone resin behavior, 17:33426 (R;JP;in Japanese) 

RESISTIVITY SURVEYS 

Geothermal ysical research in electrical methods at 
UURI, 17:33349 (RA;US) 

Study of a precision resistivity analytic method by the deep elec- 
tromagnetic survey.: Reflection response in case of resistivity 
changing continuously, 17:35073 (IA;JP;in Japanese) 

RESONANCE 

See also GIANT RESONANCE 

Mechanism of the mode selection in bifurcations, 17:34254 
(RA;JP;In Japanese) 

RESONANCE ABSORPTION 
GAFGAR: Spectra and group-averaged x-sec calc, 17:35482 
(CM;US) 
RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESONANCE TEST REACTOR SAVANNAH 
See RTR REACTOR 
RESOURCE DEVELOPMENT 

FY1990 Annual report of geothermal energy survey and tech- 

nology, 17:33341 (R;JP) 
RESOURCE MANAGEMENT 
Information technologies for global resources management and 
environmental assessment, 17:35519 (R;US) 
RESPIRABLE DUSTS 
See DUSTS 
RETORTED SHALES 
See SPENT SHALES 
RETROFITTING 

The use of energy management and control systems for retrofit 
performance monitoring in the LoanSTAR program: Final re- 
port, 17:33795 (R;US) 

REVERSE-FIELD PINCH 

Theoretical studies of turbulence and anomalous transport in 
toroidal confinement devices: [Progress report], 17:35366 
(R;US) 

REVERSIBLE TURBINES 

See PUMP TURBINES 

REYNOLDS NUMBER 

Development of wall turbulence structure, 17:34253 (RA;JP;In 

Japanese) 
RF SYSTEMS 

Adaptive feedforward in the LANL rf control system, 17:34414 
(R;US) 

Engineering, maintenance, and new initiatives to improve LAMPF 
beam availability and system reliability, 17:34416 (R;US) 

HTS-based switched filter banks and delay lines, 17:34340 
(R;US) 

High power rf window and waveguide component development 
and testing above 100 MW at X-band, 17:34430 (R;US) 

RHODIUM COMPOUNDS 

Photochemical reaction dynamics, 17:34136 (RA;US) 
RIBONUCLEIC ACID 

See RNA 
RICE 

Food chain and radioactivity: Migration of iodine-129 to rice 
plant, 17:34890 (IA;JP) 

Induced variation by irradiation in preto and pearolla rice vari- 
eties, 17:34866 (IA;ID;In Indonesian) 

Influence on ammonium-suiphate fertilizer on P-uptake by up- 
land rice, 17:34862 (1A;ID;In Indonesian) 

Regeneration of rice shoot on salt-stressed medium by irradia- 
tion callus culture, 17:34869 (IA;ID;In Indonesian) 

Relative availability of crop residue-N in rice cultivation, 
17:34859 (IA;ID;In Indonesian) 

The effects of radiation on phytic acid content of rice bran, 
17:34848 (1A;ID;In Indonesian) 

The effects of radiation on the oxidation of rice bran, 17:34847 
(IA;ID;in Indonesian) 





The estimation genetically effective call numbers of panicle for- 
mation of seratus malam anda cisadane rice varieties, 
17:35014 (IA;ID;In Indonesian) 

The improvement of rice varieties for major pest and diseases 
resistance, 17:34865 (1A;ID;In Indonesian) 

The improvement of wetland rice varieties to earliness short 
stature and the other important characteristics through in- 
duced mutation, 17:34864 (IA;ID;In Indonesian) 

RICHLAND NPR REACTOR 
See N-REACTOR 
RIEMANN WAVES 

See SHOCK WAVES 
RINGS (STORAGE) 

See STORAGE RINGS 
RISER CRACKING 

See COAL LIQUEFACTION 
RISK ANALYSIS 

See RISK ASSESSMENT 
RISK ASSESSMENT 

Impacts of the use of institutional controls on risk assessments 
at Department of Energy facilities, 17:33066 (R;US) 

Overall risk estimation for nonreactor nuclear facilities and im- 
plementation of safety goals, 17:33100 (R;US) 

Recent results of probabilistic safety analyses for nuclear power 
plants in the Federal Republic of Germany, in France and in 
the USA, 17:33588 (RA;DE;in German) 

Review and development of common nomenciature for naming 
and labeling schemes for probabilistic risk assessment, 
17:33656 (R;US) 

RIVERS 
See also COLUMBIA RIVER 
SAVANNAH RIVER 

Tracing the source of natural radioactivity in sediments, 
17:34694 (IA;AT) 

U- and Ra-isotopes in the Guadailquivir River, South of Spain, 
17:34762 (IA;AT) 

RNA 

DUPLEX: A molecular mechanics program in torsion angle space 

for computing structures of DNA and RNA, 17:34796 (R;US) 
RNA PROCESSING 

Differential regulation of plastid mRNA stability: Progress report, 

17:34792 (R;US) 
ROAD TRANSPORT 

Forecast of emissions from road traffic in the European Commu- 

nities, 17:34546 (R;FR) 
ROADS 

Over-the-road testing of radioactive materials packagings, 
17:32890 (R;US) 

Over-the-road tests of nuclear materials package response to 
normal environments, 17:32888 (R;US) 

ROBOTS 

Application of autonomous robotics to surveillance of waste 
storage containers for radioactive surface contamination, 
17:34189 (R;US) 

Multi-sensor fusion method for intelligent robots - Physical 
Space Method, 17:34205 (RA;JP;in Japanese) 

Remote driving with reduced bandwidth communication, 
17:34190 (R;US) 

SMART: A modular architecture for robotics and teleoperation, 
17:34219 (R;US) 

ROCK SALT 
See SALT DEPOSITS 
ROCK-FLUID INTERACTIONS 

Characterization of mineral-solution interface and its implica- 

tions for water-rock interactions, 17:34756 (IA;JP) 
ROCKETS 

Characteristics of heat transfer to nickel plated chamber walls of 

high pressure rocket combustors, 17:33901 (R;JP) 
ROCKS 

A simple way to incorporate kinetic effects into migration as- 
sessment: Modeling radionuclide adsorption to rocks by the 
first-order rate law, 17:34653 (IA;JP) 

Application of crosshole permeability test for characterization of 
hydraulic properties of jointed rock mass, 17:34657 (IA;JP) 


RUMEN 


Aspects of radon potential mapping in Britain, 17:34674 (IA;AT) 
Distribution of naturally occurring radionuclides in Taiwan rocks, 
17:34692 (IA;AT) 
Geohydrology and isotope application in Nambo Area, West 
Java, 17:34728 (IA;ID;In indonesian) 
Geologic characterization of fractures as an aid to hydrologic 
modeling of the SCV block at the Stripa mine, 17:32986 (R;US) 
Geologic radon potential of the United States, 17:34717 (IA;AT) 
Laboratory studies of radionuclide transport in fractured crys- 
talline rock, 17:34662 (IA; JP) 
Mapping and investigation of the risk for radon from the ground, 
17:34716 (IA;AT) 
Simulation of tracer transport for the site characterization and 
validation site in the Stripa Mine, 17:32984 (R;US) 
Study of rock resistivity under high temperature/pressure (in the 
fiscal year 1990), 17:34040 (IA;JP;in Japanese) 
Transport modeling in a finite fractured rock domain, 17:33005 
(R;US) 
Transport of soluble species in backfill and rock, 17:32983 (R;US) 
ROCKY FLATS PLANT 
Development of a PM-10 inlet for continuous operation and with 
recovery of the >10-um fraction, 17:33054 (R;US) 
Release fractions for Rocky Flats specific accidents, 17:33088 
(R;US) 
Report to Congress: Rocky Flats Transition Plan, 17:34509 
(R;US) 
ROCKY MOUNTAINS 
Drainage flows: A mountain-plains interface numerical case 
study, 17:34572 (R;US) 
Regional-scale circulations in mountainous terrain: An observa- 
tional and numerical case study, 17:34571 (R;US) 
RODS (CONTROL) 
See CONTROL ELEMENTS 
RODS (FUEL) 
See FUEL RODS 
ROMANIA 
Impact of the Drobeta Turnu Severin thermal power station on 
the environment, 17:32662 (IA;CS) 
ROOFS 
In situ thermal performance of APP modified bitumen roof mem- 
branes coated with reflective coatings, 17:33788 (R;US) 
RORT 
See RADIAL-OUTFLOW REACTION TURBINES 
ROTARY ENGINES 
Energetic machine having lever plungers, 17:33916 (PA;CA;In 
French) 
Rotary internal combustion engine, 17:33919 (PA;CA) 
Rotary opposed piston internal combustion engine, 17:33917 
(PA;CA) 
ROTATIONAL BAND 
See ROTATIONAL STATES 
ROTATIONAL STATES 
An analysis of the S-band by means of the self-consistent col- 
lective coordinate method, 17:35237 (RA;JP) 
Dynamic properties of the GCM rotational Hamiltonian, 
17:35233 (RA;JP;In Japanese) 
Fluctuations in rotational transitions at high spin, 17:35232 
(RA;JP;in Japanese) 
Low excited octupole vibration motion formed on superde- 
formed rotating band, 17:35219 (RA;JP;in Japanese) 
On the decay mechanism of superdeformed rotational bands, 
17:35240 (RA;JP) 
RTR REACTOR 
Basis for limits on blanket gas composition, 105 reactors, 
17:33506 (R;US) 
RUBBER (NATURAL) 
See NATURAL RUBBER 
RUBIDIUM 79 
High spin states in 7°Rb: Mainly on the band crossings in 7*Rb, 
17:35231 (RA;JP;in Japanese) 
RUMANIA 
See ROMANIA 
RUMEN 
See RUMINANTS 
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RUMINANTS 


RUMINANTS 
See also BUFFALO 
SHEEP 
Evaluation of agro-industrial by products using rumen simulation 
technique (rusitec), 17:34846 (IA;ID;In Indonesian) 
RUPTURES 
A review of the safety aspects of CANDU pressure tubes, 
17:33443 (IA;CA) 
RUTHENIUM 
Separation of technetium from ruthenium after the accelerator 
transmutation of technetium, 17:32978 (R;US) 


Ss 


S$ CODES 

LISA package user guide. Part lil: SPOP (Statistical POst Pro- 
cessor). Uncertainty and sensitivity analysis for model output. 
Program description and user guide, 17:35501 (R;FR) 

Near-field concepts for disposal of radioactive waste in a clay 
formation, 17:32935 (R;FR) 

SAMPLE: Monte Carlo uncertainty analysis code, 17:35498 
(CM;US) 

SLAB: Response in fluid sinusoidal temperature, 17:35493 
(CM;US) 

SOLGASMIXPV: Equilibria in chemical systems, 17:35460 
(CM;US) 

STATLIB: Conversational statistical library, 17:35461 (CM;US) 

User’s Guide for the NREL Teetering Rotor Analysis Program 
(STRAP) (National Renewable Energy Laboratory (NREL)), 
17:33395 (R;US) 

SACCHAROMYCES CEREVISIAE 

Growth study of radio-mutant saccharomyce cerevisiae K 1,5 on 

irradiated molases media, 17:34856 (IA;ID;In Indonesian) 
SAFEGUARDS 

See also IAEA SAFEGUARDS 

Kirtland Operations progress report, October-December 1991, 
17:34513 (R;US) 

Educational Facilities 

LASCO: a performance assessment and training laboratory 
for containment and surveillance techniques, 17:33185 
(RA;FR;in English, French) 

Euratom 

Design concept for analytical facilities (on-site laboratory) for the 
Euratom safeguards directorate at BNFL Sellafield works, 
17:33121 (RA;FR;In English, French) 

The European commission's safeguards analytical measure- 
ment, 17:33122 (RA;FR;In English, French) 

Evaluation 

Lawrence Livermore National Laboratory safeguards and secu- 
rity quarterly progress report to the US Department of Energy, 
quarter ending June 30, 1992, 17:33238 (R;US) 

Gamma Detection 

Gamma radiation detector units on the basis of P-I-N cadmium 
telluride detectors for nondestructive control of nuclear fuel, 
17:33148 (RA;FR;In English, French) 

Gamma Spectroscopy . 

Unattented mode monitoring of high resolution gamma-ray 
spectra, 17:33147 (RA;FR;In English, French) 

jon 

Euratom multi-camera optical surveillance system (EMOSS) - a 
digital solution, 17:33187 (RA;FR;In English, French) 

The multi-camera optical surveillance system (MOS), 17:33186 
(RA;FR;in English, French) 

Laboratories 

Components for an on-site safeguards laboratory, 17:33124 
(RA;FR;in English, French) 

Design concept for analytical facilities (on-site laboratory) for the 
Euratom safeguards directorate at BNFL Sellafield works, 
17:33121 (RA;FR;In English, French) 

Meetings 

Safeguards and Nuclear Material Management, 

(R;FR;In English, French) 


17:33105 


702 ERA Vol. 17, No. 12 


Microcom 

Operation of the advanced multi-language PC system for safe- 
guards reports and inspection support for single-MBA or 
multi-MBA, 17:33225 (RA;FR;In English, French) 

Mixer-Settlers 

Pepsicode - a computer code for the dynamic simulation of SNM 

hold-up in mixer-settlers, 17:33219 (RA;FR;In English, French) 
P Codes 

Application of PASE for the analysis of possible diversion paths 
in a final disposal of spent nuclear fuels, 17:33200 (RA;FR;In 
German) 

Plutonium 

A programme for Euratom safeguards inspectors, used in the 
assay of high enriched (H.E.U.) and low enriched (L.E.U.) 
uranium fuel materials by active neutron interrogation, 
17:33182 (RA;FR;In English, French) 

A programme for Euratom safeguards inspectors, used in the 
assay of plutonium bearing materials by passive neutron in- 
terrogation, 17:33181 (RA;FR;In English, French) 

A review of passive neutron coincidence measurements in the 
Euratom safeguards directorate, 17:33168 (RA;FR;In English, 
French) 

Plutonium 240 

Unattented mode monitoring of passive neutron coincidence de- 
tector systems using a commercial data logger, 17:33176 
(RA;FR;In English, French) 

Remote Handling Equipment 

Navigation of a tele-operated vehicle in a safeguards environ- 

ment, 17:33193 (RA;FR;In English, French) 
Remote Viewing Equipment 

Navigation of a tel rated vehicle in a safeguards environ- 

ment, 17:33193 (RA;FR;In English, French) 
Sampling 

Design concept for analytical facilities (on-site laboratory) for the 
Euratom safeguards directorate at BNFL Sellafield works, 
17:33121 (RA;FR;In English, French) 

The European commission's safeguards analytical measure- 

ment, 17:33122 (RA;FR;In English, French) 

Seals 
Evaluation of the industrial seal Titus 1, 17:33195 (RA;FR;iIn 

French) 
Signals 
Fibre optic networks for safeguards applications, 17:33126 
(RA;FR;In English, French) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SAFETY (REACTOR) 
See REACTOR SAFETY 
SAFETY RODS 
See SCRAM RODS 
SALEM NUCLEAR GENERATING STATION UNIT-2 
See SALEM-2 REACTOR 
SALEM-2 REACTOR 
Recent solenoid-operated valve experiences involving mainte- 
nance and testing deficiencies, 17:33613 (RA;US) 
SALINE ZONE 
See OIL SHALES 
SALMON 

1991 McNary Dam Smokt monitoring program: Annual report, 
17:33310 (R;US) 

impacts of the Snake River drawdown experiment on fisheries 
resources in Littke Goose and Lower Granite Reservoirs, 
1992, 17:33312 (R;US) 

Mainstem Clearwater River study: Assessment for salmonid 
spawning, incubation, and rearing: Final report, 17:33309 
(R;US) 

Monitoring of downstream salmon and steelhead at federal hy- 
droelectric facilities, 1991: Annual report, 17:33308 (R;US) 

SALMONELLA TYPHIMURIUM 

The resistance of salmonella typhirium on gamma irradiation, 

17:35010 (IA;ID;In Indonesian) 
SALT CAVERNS 

Applications of EQ3/6-calculations to the flooded potash mine of 

Hope, 17:32963 (RA;DE;in German) 





Microbiological studies related to prolonged storage of crude 
oils in salt caverns, 17:32740 (RA;US) 
SALT DEPOSITS 
Scientific fundamentals of the exploration and computability of 
an abandoned mine planned to serve as a radioactive waste 
geo Project part Il: Proof of the validity and applicability 
thermomechanical prediction models. Final report, 
? 32961 (1;DE;in German) 
SALTS 
Determination of probability density functions for parameters in 
the Munson-Dawson model for creep behavior of salt, 
17:33002 (R;US) 
SAMARIUM 133 
Nuclear spins and moments: Fundamental structural informa- 
tion, 17:35197 (R;US) 
SAMARIUM 135 
Nuclear spins and moments: Fundamental structural informa- 
tion, 17:35197 (R;US) 
SAMPLE PREPARATION 
Development of automated analytical system for mixed oxide 
sample by X-ray and gamma-ray spectrometric method, 
17:33144 (RA;FR;In English, French) 
Optimal sample to tracer ratio for isotope dilution mass spec- 
trometry: the polyisotopic case, 17:33139 (RA;FR;In English, 
French) 


PLERS 

See also AIR SAMPLERS 

A new procedure for sampling petroleum stored in rock salt cav- 
erns, 17:32778 (RA;US) 

Means for monitoring and contro! of microbiological activity in fu- 
els, 17:32779 (RA;US) 

SAMPLING 

A scheme for randomized inspections, 17:33111 (RA;FR;iIn 
English, French) 

Data analysis and interpretation for environmental surveillance: 
Conference proceedings, 17:33064 (R;US) 

The European commission’s safeguards analytical measure- 
ment, 17:33122 (RA;FR;In English, French) 

Work pian, health and safety plan, and site characterization for the 
Waste Coolant Processing Facility (T-038), 17:33033 (R;US) 

SAN ONOFRE-1 REACTOR 

Computer-based pump inservice test program at San Onofre 

Nuclear Generating Station, 17:33607 (RA;US) 
SAN ONOFRE-2 REACTOR 

Computer-based pump inservice test program at San Onofre 

Nuclear Generating Station, 17:33607 (RA;US) 
SAN ONOFRE-3 REACTOR 
Computer-based pump inservice test program at San Onofre 
Nuclear Generating Station, 17:33607 (RA;US) 
SAND PRESSURE 
See RESERVOIR PRESSURE 
SANDIA LABORATORIES 

Kirtland Operations progress report, October-December 1991, 

17:34513 (R;US) 
SANDSTONES 

Geologic fractures in Rhourde El Baguel sandstone reservoir 
(Algeria) and the interest of enhanced inhibition for oil recov- 
ery, 17:32705 (R;FR;in French) 

SANITARY LANDFILLS 

East Chestnut Ridge hydrogeologic characterization: A geo- 
physical study of two karst features, 17:33038 (R;US) 

Use of landfill gas with high concentration of h nated hydro- 
carbons and possibilities for its treatment, 17:33275 (1;DE;In 
German) 

SAPPHIRE 

Effects of ionizing radiation on selected optical materials: An 

overview, 17:34047 (R;US) 
SATELLITES 

Preview of Blackbeard interferometry, 17:35117 (R;US) 

Satellite measurement of ionospheric-induced vhf distortion, 
17:34207 (R;US) 

SAVANNAH RIVER 

Radioactive effluents in Savannah River: Summiary report for 

1990, 17:34787 (R;US) 


SAVANNAH RIVER LAB RTR REACTOR 

See RTR REACTOR 

SAVANNAH RIVER PLANT 

An estimation of tritium inventory limits for the E-Area vaults, 
17:33032 (R;US) 

Analysis of new special recovery tank calibration data: Final re- 
port, 17:33228 (R;US) 

Continued operation of K-, L-, and P-Reactors, Savannah River 
Site, Aiken, South Carolina: Draft Environmental impact 
Statement, 17:33503 (R;US) 

In-situ nitrite analysis in high level waste tanks, 17:33026 (R;US) 

KAPL research programs in support of Savannah River, 
17:33514 (R;US) 

Project 8980 - Savannah River Plant 400 Area H2S Plant, 
17:33509 (R;US) 

Project 8980, Savannah River Plant, 200 Areas F & H personnel 
radiation monitoring instruments, 17:33071 (R;US) 

Radioactive effluents in Savannah River: Summary report for 
1990, 17:34787 (R;US) 

Technical summary of groundwater quality protection program 
at the Savannah River Site, 1952-1986: Volume 1, Site geo- 
hydrology and waste sites, 17:34642 (R;US) 

Toxicity testing results on increased supernate treatment rate of 
3700 gallons/batch: Revision 1, 17:33043 (R;US) 

Trip report - Gibbs and Hill Company, New York City, N.Y. - April 
16, 1952, 17:34195 (R;US) 

Tritium in the Savannah River environment addendum to 
WSRC-RP-90-424-1, Revision 1, 17:34625 (R;US) 

SAVANNAH RIVER PLANT K REACTOR 

See K REACTOR 

SAVANNAH RIVER PLANT L REACTOR 
See L REACTOR 
SCALARS 
Scalars, 17:35186 (RA;FR) 
SCANDINAVIA 
See also DENMARK 
NORWAY 
Electric appliances for domestic use in the Nordic countries 
1988 and 1989, 17:33748 (|;DK;in Danish) 
SCANDIUM 
Theoretical studies of molecular interactions, 17:34104 (RA;US) 
SCANNERS (OPTICAL) 
See OPTICAL SCANNERS 
SCATTERING 
See also COHERENT SCATTERING 
ELASTIC SCATTERING 
INELASTIC SCATTERING 
LIGHT SCATTERING 
SMALL ANGLE SCATTERING 
A calculation on n-D scattering cross sections in the energy 
range 0 to 20 MeV, 17:35278 (RA;CN) 
SCATTERING AMPLITUDES 
GASKET: Thermal scattering law calculation, 17:35483 (CM;US) 
SCHEDULES 
Automated Estimating System (AES), Version 5.1, User's man- 
ual: Revision 4, 17:35448 (R;US) 
SCHMEHAUSEN THTR REACTOR 
See THTR-300 REACTOR 
SCINTILLATION CHAMBERS 
See SCINTILLATION COUNTERS 
SCINTILLATION COUNTERS 

See also LIQUID SCINTILLATION DETECTORS 

Research on nucleon decay neutrino oscillations and super high 
energy particles: Final technical report, February 1, 1984— 
January 31, 1988, 17:34446 (R;US) 

SCINTILLATION DETECTORS 

See SCINTILLATION COUNTERS 
SCOTLAND 

See UNITED KINGDOM 
SCRAM RODS 

Procedure revision request (safety rod withdrawal), 17:33575 
(R;US) 
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SCRUBBERS 


SCRUBBERS 

Apparatus to remove acid gases from a flue gas, 17:34629 
(PA;CA) 

SCRUBBING 

[Passamaquoddy Technology Recovery Scrubber™, March 
1992], 17:33405 (R;US) 

SEA LEVEL 

On the annual variation of photons originated from secondary 
cosmic ray components at sea level at Nagoya, Japan, 
17:35091 (1A;AT) 

SEACOAST 
See SHORES 
SEAFOOD 

Protein denaturation of banana prawns (Penaeus marquensis) 

after gamma irradiation, 17:34838 (IA;ID;In Indonesian) 
SEALED SOURCES 

A *44Pu spike reference material CBNM IRM-042A, 17:33143 
(RA;FR;In English, French) 

Specified reference materials for uranium isotopic measure- 
ments by gamma ray spectrometry, 17:33127 (RA;FR;In 
English, French) 

SEALING MATERIALS 

Progress since 1990 with the JRC ultrasonic sealing-bolts tech- 

nology, 17:33188 (RA;FR;In English, French) 
SEALS 

See also SECURITY SEALS 

ASTUS system for verifying the transport seal TITUS 1, 
17:33196 (RA;FR;In French) 

Evaluation of the industrial seal Titus 1, 17:33195 (RA;FR;In 
French) 

Sealing characteristics of a carbon segmented circumferential 
seal for a liquid oxygen turbopump, 17:33922 (R;JP;in Japan- 
ese) 

SEAS 

See also ANTARCTIC OCEAN 

Analyses of tropical anomalies simulated by an AGCM, 
17:34542 (1;DE) 

Natural radionuclides in the UK marine environment, 17:34760 
(IA;AT) 

SEAWATER 
Determination of 60Co in water and sea water using 2-nitroso-1- 
napthol reagent, 17:34060 (IA;ID;In Indonesian) 
SECOND-HARMONIC GENERATION 
See HARMONIC GENERATION 
SECONDARY BATTERIES 
See ELECTRIC BATTERIES 
SECRECY PROTECTION 

The protection of the facsimile (FAX) machine against the in- 

sider threat, 17:35443 (R;US) 
SECURITY 

Lawrence Livermore National Laboratory safeguards and secu- 
rity quarterly progress report to the US Department of Energy, 
quarter ending June 30, 1992, 17:33238 (R;US) 

SECURITY SEALS 
Tamper-revealing ceramic-fiber seal, 17:33103 (R;US) 
SECURITY VIOLATIONS 

Safeguards Summary Event List (SSEL), January 1, 1990- 
December 31, 1991: Volume 2, 17:33233 (R;US) 

Safeguards Summary Event List (SSEL), pre-NRC through De- 
cember 31, 1989: Volume 1, 17:33232 (R;US) 

SEDIMENTARY BASINS 
Seismic imaging of the SWCC, 17:32698 (R;US) 
SEDIMENTS 

An in situ pore water squeezer for obtaining pore waters at 
multi-depths in marine sediments, 17:34758 (IA; JP) 

Comparison of stability results for distillate fuels exposed to dif- 
ferent stress regimes, 17:32766 (RA;US) 

Dynamic underground stripping demonstration project: Interim 
engineering report, 17:34745 (R;US) 

Field ionization mass spectrometric analysis of sediments: 
Chemistry of insolubles formation, 17:32792 (RA;US) 

Long term stability of residual fuel oils obtained by visbreaking 
of short residue, 17:32754 (RA;US) 
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Mechanistic aspects of oxidation processes involved in colour 
and sediment formation during ageing of LCO containing fu- 
els, 17:32764 (RA;US) 

Organic matter sedimentation, distribution and diagenesis in 
carbonate hypersaline environment: Abu Dhabi sabkha - la- 
goon system, 17:32697 (R;FR;In French) 

Origins of hydrocarbons in subsurface sediments. Final report. 
Pt. 1, 17:32692 (1;DE;In German) 

Technical summary of groundwater quality protection program 
at the Savannah River Site, 1952-1986: Volume 1, Site geo- 
hydrology and waste sites, 17:34642 (R;US) 

Tracing the source of natural radioactivity in sediments, 
17:34694 (IA;AT) 

SEEDS 

See also MUNGBEANS 

The measurement and calculation on some quantities of interac- 
tion between +-ray quantum and plant seeds, 17:34876 
(R;CN;In Chinese) 

SEISMIC EVENTS 
New accelerometric data base, 17:35072 (R;IT;In Italian) 
SEISMIC SURVEYS 

Seismic imaging of the SWCC, 17:32698 (R;US) 

Study on geotomography.: Underground fracture parameters 
derived from veloctiy and amplitude data using VSP method, 
17:35076 (IA;JP;ln Japanese) 

SEISMIC WAVES 

Demonstration of high-resolution inverse VSP for reservoir 
characterization applications: Task 1, Development and eval- 
uation of detector planting techniques, 17:32691 (R;US) 

Simulation of seismic signals from two-dimensional hydrody- 
namic calculations: Technical report, 17:34514 (R;US) 

SEISMICITY 

Staff technical position on investigations to identify fault dis- 
placement hazards and seismic hazards at a geologic 
repository, 17:32988 (R;US) 

SELECTIVE CATALYTIC REDUCTION 


Demonstration of selective catalytic reduction (SCR) technology 
for the control of nitrogen oxide (NOx) emissions from high- 
sulfur coal-fired boilers: Quarterly report No. 4, April-June 
1991, 17:32655 (R;US) 

SELF-POTENTIAL SURVEYS 


Geothermal geophysical research in electrical methods at 
UURI, 17:33349 (RA;US) 

Study of rock resistivity under high temperature/pressure (in the 
fiscal year 1990), 17:34040 (IA;JP;in Japanese) 

SELF-SHIELDING 

DOPSEL: Self-shielding in the resonance region, 17:35474 
(CM;US) 

SELLAFIELD REPROCESSING PLANT 

An integrated approach to process information, nuclear materi- 
als control and accounting in BNFL’s Thorp facility, 17:33210 
(RA;FR;In English, French) 

Design concept for analytical facilities (on-site laboratory) for the 
Euratom safeguards directorate at BNFL Sellafield works, 
17:33121 (RA;FR;In English, French) 

Near real time materials accountancy development programme 
for Thorp, 17:33211 (RA;FR;In English, French) 

Near real time materials accountancy resolution of anomalies, 
17:33212 (RA;FR;In English, French) 

Near real time materials accountancy system for Thorp, 
17:33216 (RA;FR;In English, French) 

SEMICONDUCTOR LASERS 

Optoelectronics research in the former Soviet Union, 17:34331 

(R;US) 
SEMICONDUCTOR MATERIALS 
Optoelectronics research in the former Soviet Union, 17:34331 
(R;US) 
SEPARATION EQUIPMENT 
See also EXTRACTION APPARATUSES 
Status of rate jets, 221 F & H Bldgs., 17:34196 (R;US) 
SEPARATION PROCESSES 
See also FLOTATION 
ISOTOPE SEPARATION 





LEACHING 
TRUEX PROCESS 
lon-exchange membranes for bulk separation of H2S and COz, 
17:32810 (R;US) 
Nuclear Technology Programs semiannual progress report, 
Aprit- September 1990, 17:32907 (R;US) 
Separation of technetium from ruthenium after the accelerator 
transmutation of technetium, 17:32978 (R;US) 
SERVICE WATER SYSTEMS 
See AUXILIARY WATER SYSTEMS 
SEWAGE 
See also SEWAGE SLUDGE 
Development of a high-efficiency membrane complex methane 
production unit.: Pilot plant for low-concentration waste water, 
17:33280 (RA;JP) 
SEWAGE SLUDGE 
Investigation to examine and to minimize ecologically undesir- 
able pressure on the environment resulting from the pyrolytic 


treatment of sewage sludges. Final report, 17:33884 (|;DE;In 
German) 


SHAPE 

Aerodynamic heating analysis for axisymmetric bodies in super- 
sonic flow, 17:34286 (RA;JP;In Japanese) 

Code development for hypersonic real-gas flow simulations to- 
ward the design of space vehicles, 17:34273 (RA;JP;In 
Japanese) 

SHAPED CHARGES 

Algorithms for the analysis of penetration by shaped charge jets, 
17:34507 (R;US) 

Analysis of shaped charge jet penetration experiments with 
“Pen”, 17:34508 (R;US) 

SHEEP 

A study on radiovaccin of the Haemonchus contortus worm with 

alhidrogen media in sheeps, 17:34843 (IA;ID;in Indonesian) 
SHELL MODELS 

See also INTERACTING BOSON MODEL 

Shape coexistence, Lanczos techniques, and large-basis shell- 
model calculations, 17:35198 (R;US) 

Shell model study on mixed-symmetry states in N=30 isotones, 
17:35211 (RA;JP;in Japanese) 

Shell-model search for the mixed-symmetry 2* state in sd-shell 
nuclei and core-polarization E2 charges, 17:35210 (RA;JP) 

Toward large-scale shell-model calculations in the fp-shell and 
effective interactions, 17:35212 (RA;JP) 

SHIELDING 

See also SELF-SHIELDING 

DEMONR: Unbiased Monte Carlo slab shield code, 17:35470 
(CM;US) 

SHIELDING MATERIALS 
Incentives for the use of depleted uranium alloys as transport 
cask containment structure, 17:34221 (R;US) 

SHIP REACTOR MUTSU 

See MUTSU REACTOR 
SHIPMENT 

See TRANSPORT 
SHIPS 

See also SUBMARINES 

TANKER SHIPS 

An overview of MHD seawater thruster performance and loss 

mechanisms, 17:33754 (R;US) 
SHOCK ABSORBERS 

High-dumping laminated rubber bearings simulation by com- 

puter, 17:34039 (R;IT; In Italian) 
SHOCK WAVES 

See also DETONATION WAVES 

Analytical and numerical study on steady mach reflection, 
17:34284 (RA;JP;in Japanese) 

Computation of internal flows using unstructured triangular 
meshes, 17:34261 (RA;JP;In Japanese) 

Monte Carlo simulation of normal shock wave. |.: Lennard- 
Jones potential, 17:34264 (RA;JP;in Japanese) 

Numerical and experimental studies of high-velocity impact frag- 
mentation, 17:34309 (R;US) 


SILICON 


Numerical simulations of supersonic flow by a fourth-order com- 

pact MUSCL TVD scheme, 17:34283 (RA;JP;In Japanese) 
SHORES 

Distribution of 2"°Po Mytilus edulis and Fucus vesiculosus along 
the Channel French shore: influence of the industrial releases 
in the Seine river and estuary, 17:34764 (IA;AT) 

Field studies of beach cones as coastal erosion controV/reversal 
devices for areas with significant oil and gas activities: Tech- 
nical progress report, Aprit-June 1992 and Project status 
report, June 1992, 17:34641 (R;US) 

SHOTFIRING 
See EXPLOSIVE FRACTURING 
SHOWER COUNTERS 

Noise events in the contained event sample of Soudan 2, 
17:34445 (R;US) 

Status of the Tau-Charm Factory Project and aspects of the de- 
tector design, 17:34444 (R;US) 

SHRINKAGE 
A mathematical model of the behaviour of concrete backfill in an 
underground radioactive-waste repository, 17:32942 (R;FR) 
SHUTIN PRESSURE 
See RESERVOIR PRESSURE 
SHUTTERS 

The first photon shutter development for APS insertion device 

beamline front ends, 17:34388 (R;US) 
Si SEMICONDUCTOR DETECTORS 

Amorphous silicon pixel radiation detectors and associated thin 
film transistor electronics readout, 17:34484 (R;US) 

Improvement of thick a-Si radiation detectors by field profile tai- 
loring, 17:34483 (R;US) 

Status of high-resolution alpha-particle spectrometry using Si 
detectors, 17:33129 (RA;FR;in English, French) 

SIALON 
See ALUMINIUM OXIDES 
SILICON NITRIDES 
SIGNAL CONDITIONING 

A numerical method for reducting the random noise in a two- 

dimensional waveform, 17:35511 (PA;US) 
SIGNALS 

Fibre optic networks for safeguards applications, 17:33126 

(RA;FR;In English, French) 
SILANES 

Safety Analysis Report for the use of hazardous production ma- 
terials in photovoltaic applications at the National Renewable 
Energy Laboratory, 17:33315 (R;US) 

Safety analysis report for the use of hazardous production mate- 
rials in photovoltaic applications at the National Renewable 
Energy Laboratory: Volume 2, Appendices, 17:33336 (R;US) 

Thermal isomerization and decomposition of ethynyldisilanes, 
17:34147 (R;US) 

SILICA 
See SILICON OXIDES 
SILICATE MINERALS 
See also BIOTITE 
ZEOLITES 

Characterization of mineral-solution interface and its implica- 

tions for water-rock interactions, 17:34756 (IA;JP) 
SILICATES 

Infrared laboratory spectra and composition changes of syn- 
thetic amorphous silicate grains, 17:34043 (R;US) 

Pitzer’s model for the solubility of SiO2(am) in hex brines, 
17:32964 (RA;DE;In German) 

SILICEOUS ROCK 

See SANDSTONES 
SILICIC ACID ESTERS 

See ORGANIC SILICON COMPOUNDS 
SILICON 

Deposition of high T. superconductor thin films by pulsed ex- 
cimer laser ablation and their post-synthesis processing, 
17:34020 (RA;FR) 

Rapidity distributions of K, and A's produced by 14.6 GeV/c Si 
beams on Si and Pb targets, 17:35260 (R;US) 
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SILICON ALLOYS 


SILICON ALLOYS 

Lattice damage in ion-implanted silicon-germanium alloys, 

17:33967 (R;US) 
SILICON CARBIDES 

Analytical and experimental evaluation of joining silicon carbide 
to silicon carbide and silicon nitride to silicon nitride for heat 
engine applications: Final report, 17:33910 (R;US) 

Development of adherent ceramic coatings to reduce contact 
stress damage of ceramics: Final report, 17:33908 (R;US) 

Development of ceramic matrix composites for application in 
Ceramic Technology for Advanced Heat Engine program: Fi- 
nal report, 17:33904 (R;US) 

Fundamental spectroscopic studies of carbenes and hydrocar- 
bon radicals, 17:34162 (RA;US) 

Material development in the SisN4 system using glass encapsu- 
lated Hip'ing: Final report, Phase 2: DOE/ORNL Ceramic 
Technology Project, 17:33907 (R;US) 

Spectroscopy and reactivity of carbonaceous clusters, 17:34111 
(RA;US) 

Sputter deposition and characterization of MoSi2/SiC composite 
coatings, 17:34044 (R;US) 

Tritium migration in vapor deposited beta silicon carbide, 
17:34031 (R;US) 

SILICON HYDRIDES 

See SILANES 

SILICON NITRIDES 

Analytical and experimental evaluation of joining silicon carbide 
to silicon carbide and silicon nitride to silicon nitride for heat 
engine applications: Final report, 17:33910 (R;US) 

Development of a creep deformation and life prediction model 
for a HiPed silicon nitride ceramic, 17:34011 (R;US) 

Development of adherent ceramic coatings to reduce contact 
stress damage of ceramics: Final report, 17:33908 (R;US) 

Development of ceramic matrix composites for application in 
Ceramic Technology for Advanced Heat Engine program: Fi- 
nal report, 17:33904 (R;US) 

Developmeni of ceramic matrix composites for application in the 
ceramic technology for advanced heat engines project: Final 
report, Phase 2, 17:33902 (R;US) 

Development of ceramic matrix composites for application in the 
ceramic technology for Advanced Heat Engines Project: 
Phase 2a, Development of in-situ toughened silicon nitride: 
Final report, 17:33903 (R;US) 

Material development in the SIzN4 system using glass encapsu- 
lated Hip’ing: Final report, Phase 2: DOE/ORNL Ceramic 
Technology Project, 17:33907 (R;US) 

Neutron radiography testings for structural ceramics of silicon 
nitride, 17:33261 (RA;JP;in Japanese) 

Three-dimensional nuclear magnetic resonance imaging of 
green-state ceramics, 17:34000 (R;US) 

SILICON OXIDES 

Effects of ionizing radiation on selected optical materials: An 
overview, 17:34047 (R;US) 

Optical glasses for high-peak-power laser 
17:34341 (R;US) 

Silica recovery and control in Hawaiian geothermal fluids: Final 
report, 17:33389 (R;US) 

SILICON SEMICONDUCTOR DETECTORS 

See Si SEMICONDUCTOR DETECTORS 

SIMS 
See MASS SPECTROSCOPY 
SIMULATORS 

Evaluation of the corrosion-mechanical damage of thick-walled 
components of facilities in the power and chemical industries, 
17:33989 (IA;CS;In Czech) 

Qualification of photovoitaic simulator for pumping, 17:33328 
(R;FR;In French) 

SINE-GORDON EQUATION 

The sine-Gordon model and the small «* region of light- cone 
perturbation theory, 17:35125 (R;US) 

SINGLE PHOTON EMISSION COMPUTED TOMOGRAPHY 

SPECT reconstruction algorithms for converging hole and astig- 
matic collimators, 17:34807 (RA;US) 


applications, 
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Utilization of scattered radiation in SPECT reconstruction, 

17:34808 (RA;US) 
SINGLE-PARTICLE MODES 
Single-particle response function complementary aspects of 
(e,e'p) and transfer reactions, 17:35292 (R;FR) 
SITE REHABILITATION 
See REMEDIAL ACTION 
SIZEWELL NUCLEAR POWER STATION B 
See SIZEWELL-B REACTOR 
SIZEWELL-B REACTOR 
A review of regulatory issues associated with the testing of 
valves for the Sizewell B PWR in UK, 17:33638 (RA;US) 
SKYRME POTENTIAL 
Chiral quarks in spherical geometry, 17:35143 (R;FR) 
SKYRMIONS 
See SKYRME POTENTIAL 
SLABS 

SLAB: Response in fluid sinusoidal temperature, 17:35493 

(CM;US) 
SLAGS 

Radiative properties of ash and slag: Ninth quarterly report, Oc- 
tober 1, 1989-December 31, 1989, 17:32639 (R;US) 

Radiative properties of ash and slag: Sixth quarterly report, 
November 1, 1988—January 31, 1989, 17:32640 (R;US) 

SLC 

See STANFORD LINEAR COLLIDER 
SLC DETECTORS 

See STANFORD LINEAR COLLIDER DETECTOR 
SLOWING-DOWN THEORY (NEUTRON) 

See NEUTRON SLOWING-DOWN THEORY 
SLUDGES 

See also SEWAGE SLUDGE 

Characterization of degradation products from thermally 
stressed aviation fuels and the influence of MDA on their for- 
mation, 17:32752 (RA;US) 

Formation of organic sludge in incompatible fuel oil blends, 
17:32745 (RA;US) 

Geothermal waste treatment biotechnology: Progress and ad- 
vantages to the utilities, 17:33388 (RA;US) 

Origin and composition of sludge-entrained brines in the U.S. 
Strategic Petroleum Reserve, 17:32738 (RA;US) 

Sludge formation and composition in the U.S. Strategic 
Petroleum Reserve, 17:32737 (RA;US) 

The composition of sludge waxes from underground crude oil 
storage reservoirs, 17:32785 (RA;US) 

The use of soluble macromolecular oxidatively reactive species 
(SMORS) to predict storage stability of mid distillate diesel fu- 
els, 17:32767 (RA;US) 

SLUGS (FUEL) 
See FUEL RODS 
SLURRIES 

See also FUEL SLURRIES 

Industrial innovations for tomorrow: Advances in industrial 
energy-efficiency technologies: On-line measurement of 
slurry particle size, 17:34494 (R;US) 

SLURRIES (FUEL) 
See FUEL SLURRIES 
SMALL ANGLE SCATTERING 

Small angle scattering cross sections of 14.8 MeV neutron for 
27 Al and '®O, 17:35262 (RA;CN) 

Small angle scattering cross sections of 14.8 MeV neutron for 
Fe, Ni and Cr, 17:35274 (RA;CN) 

SODIUM 23 

The evaluation of *Na(n,7)*4Na reaction cross section, 

17:35277 (RA;CN) 
SODIUM 23 TARGET 

The evaluation of 23Na(n,-7)24Na reaction cross section, 
17:35277 (RA;CN) 

The measurement of (n,2n) cross section for “Na at 13.3 to 
18.5 MeV, 17:35263 (RA;CN) 

SODIUM CHLORIDES 

Sea-spray in the polluted atmosphere: Model investigations of the 
heterogeneous interaction between NO, and NaCl by surface- 
and gas-analytical methods, 17:34566 (R;DE;In German) 





SODIUM MINERALS 
See MINERALS 
SODIUM-SULFUR BATTERIES 

A sodium-sulfur battery for the ETX-ll propulsion system, 
17:33925 (R;US) 

Corrosion-resistant coatings for high-temperature high-sulfur- 
activity applications: Final report, 17:33685 (R;US) 

State of development of sodium sulphur traction batteries at 
ABB and Powerplex, 17:33926 (R;US) 

SOFC 
See SOLID ELECTROLYTE FUEL CELLS 
SOILS 
Bismuth 214 

Environmental study for radionuclide in Miri Lake area, Nuba 

Mountains, 17:34765 (IA;AT) 
Carbon Dioxide 

Study on fracture system gases.: Soil gas survey in the north of 

Yakeyama, Akita prefecture, 17:33358 (IA;JP;In Japanese) 
Carbon Isotopes 

Study on fracture system gases.: Soil gas survey in the north of 

Yakeyama, Akita prefecture, 17:33358 (IA;JP;in Japanese) 
Contamination 

Radioactively contaminated dirt-alchemy to make it clean 
again, 17:34714 (IA;AT) 

Results of the radiological survey at the former Chapman Valve 
Manufacturing Company, Indian Orchard, Massachusetts 
(C10001), 17:33051 (R;US) 

Work plan, health and safety plan, and site characterization for 
the Rust Spoil Area (D-106), 17:33101 (R;US) 

Decontamination 

Preliminary laboratory study of plutonium-238 dissolution from 
Mound soil by means of the ACT*DE*CONS” process, 
17:33063 (R;US) 

Remediation of lead-contaminated soils, 17:34630 (R;US) 

Treatability studies for uranium and plutonium contaminated 
soils using physical separation methods: Environmental As- 
sessment, 17:34634 (R;US) 

Freezing 

Comprehensive design of large spiral ground heat exchangers, 

17:33792 (RA;NL) 
Fumerolic Fluids 

Study on fracture system gases.: Soil gas survey in the north of 

Yakeyama, Akita prefecture, 17:33358 (IA;JP;in Japanese) 
Gamma Spectroscopy 

Comparison between in situ and laboratory gamma spectrome- 

try on determination of radionuclides in soil, 17:34723 (IA;AT) 
Gases 

Geological structure and geochemistry controlling radon in soil 
gas, 17:34682 (IA;AT) 

Radon risk mapping in Czechoslovakia, 17:34715 (IA;AT) 

The relationship between radon and geology in the south-west 
of England, 17:34684 (IA;AT) 

Using soil-gas radon and geology to estimate the regional radon 
potential, 17:34676 (IA;AT) 

Insecticides 

Distribution of '*C-labelled carbofuran in soil samples, 17:34833 

(1A;ID;in Indonesian) 
Isotope Ratio 

Natural radioactivity in soils of the province of Caceres (Spain), 
17:34687 (IA;AT) 

The soil-to-plant concentration ratios and the soil concentration 
of naturally occurring radionuclides of the thorium series in a 
region with high thorium background, 17:34699 (IA;AT) 

Lead 214 

Environmental study for radionuclide in Miri Lake area, Nuba 

Mountains, 17:34765 (1IA;AT) 
Moisture 

Comprehensive design of large spiral ground heat exchangers, 

17:33792 (RA;NL) 
Natural Radioactivity 

Primordial radionuclides in soil and their relative contributions to 
external irradiation in the Philippines, 17:34693 (IA;AT) 

Tracing the source of natural radioactivity in sediments, 
17:34694 (IA;AT) 


Permeability 

A small-diameter probe for in-situ measurements of gas perme- 

abilities in soil, 17:34468 (IA;AT) 
Potassium 40 

Levels of natural radioactivity in some vegetable samples, 

17:34906 (IA;AT) 
Radioactivity 

Radiological survey results at 6 Cliff Street, Beverly, Massachu- 
setts (VB008), 17:33052 (R;US) 

Radiological survey results at Beverly Harbor, Beverly, Massa- 
chusetts (VB025), 17:33050 (R;US) 

Radionuclide Migration 

Large column test for radionuclide migration in soil layer, 

17:34664 (IA;JP) 
Radium 226 

Environmental study for radionuclide in Miri Lake area, Nuba 
Mountains, 17:34765 (1A;AT) 

Radium-226 concentrations in soils of the Republic of Ireland, 
17:34688 (IA;AT) 

Radon 222 

Aspects of radon potential mapping in Britain, 17:34674 (IA;AT) 

Model tests for radon diffusion in Finnish glacial till soil, 
17:34681 (IA;AT) 

Radon emanation from soils, 17:34689 (1A;AT) 

Radon in soil concentration levels in Mexico, 17:34683 (IA;AT) 

Transport of radon in soil under controlled conditions, 17:34679 
(IA;AT) 

Using soil-gas radon and geology to estimate the regional radon 
potential, 17:34676 (IA;AT) 

Vertical distribution of radon concentrations in air and ground, 
17:34686 (IA;AT) 

Remedial Action 

300 Area Hanford past-practice site cleanup and restoration 
conceptual study, 17:33093 (R;US) 

A proposal for establishing environmental restoration clean up 
levels of radioactive contamination from a risk based perspec- 
tive, 17:33098 (R;US) 

A strategy for end point criteria for Superfund remediation, 
17:33084 (R;US) 

Analysis of proposed postclosure alternatives for the Bear 
Creek Burial Grounds at the Oak Ridge Y-12 Plant, Oak 
Ridge, Tennessee, 17:33034 (R;US) 

Basic radiological studies contamination control experiments, 
17:33073 (R;US) 

Corrective action plan for underground storage tank 0134-U at 
the Building 9204-2 Site, Oak Ridge Y-12 Plant, Oak Ridge, 
Tennessee, Facility ID No. 0-010117, 17:33035 (R;US) 

Fugitive dust control experiments using directed airflow in 
dumping operations, 17:33075 (R;US) 

Sensitivities of five alpha continuous air monitors for detection of 
airborne 2°Pu, 17:33074 (R;US) 


Sampling 

A computer program integrating a multichannel analyzer with 
gamma analysis for the estimation of 226 Ra concentration in 
soil samples, 17:34739 (R;US) 

Basic radiological studies contamination control experiments, 
17:33073 (R;US) 

Radiological survey results at 10 Cliff Street, Beverly, Massa- 
chusetts (VB021), 17:33047 (R;US) 

Radiological survey results at 12 Cliff Street, Beverly, Massa- 
chusetts (VB010), 17:34736 (R;US) 

Radiological survey results at 15 Cliff Street, Beverly, Massa- 
chusetts (VB014), 17:34737 (R;US) 

Radiological survey results at 17 Congress Street, Beverly, 
Massachusetts (VB006), 17:33080 (R;US) 

Radiological survey results at 2 Cliff Street, Beverly, Massachu- 
setts (VB007), 17:34735 (R;US) 

Radiological survey results at 30 Cliff Street, Beverly, Massa- 
chusetts (VB022), 17:33045 (R;US) 

Radiological survey results at 34 School Street, Beverly, Massa- 
chusetts (VB023), 17:33044 (R;US) 

Radiological survey results at 5 Cliff Street, Beverly, Massachu- 
setts (VB018), 17:33049 (R;US) 
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SOILS 
Sampling 


Radiological survey results at 9 Cliff Street, Beverly, Massachu- 
setts (VB017), 17:33079 (R;US) 

Radiological survey results at 9 Porter Street, Beverly, Massa- 
chusetts (VB020), 17:33048 (R;US) 

Radiological survey results at Porter Street City Park, Beverly, 
Massachusetts (VB026), 17:33046 (R;US) 

Technical summary of groundwater quality protection program 
at the Savannah River Site, 1952-1986: Volume 1, Site geo- 
hydrology and waste sites, 17:34642 (R;US) 

Work plan, health and safety plan, and site characterization for the 
Waste Coolant Processing Facility (T-038), 17:33033 (R;US) 

Stabilization 

Underground tank vitrification: Field scale experiments and 

computational analysis, 17:33085 (R;US) 
Thorium 232 

Levels of natural radioactivity in some vegetable samples, 

17:34906 (IA;AT) 
Uranium 238 

A study on vertical distribution of radionuclides in the soil layers 
0-30 cm deep in relation to their particle size, 17:34650 (IA;JP) 

Levels of natural radioactivity in some vegetable samples, 
17:34906 (1A;AT) 

SOLAR CELLS 
See also CADMIUM SULFIDE SOLAR CELLS 
CADMIUM TELLURIDE SOLAR CELLS 
CONCENTRATOR SOLAR CELLS 
COPPER SELENIDE SOLAR CELLS 
INDIUM SELENIDE SOLAR CELLS 

Cost analysis methodology: Photovoltaic Manufacturing Tech- 
nology Project: Annual subcontract report, 11 March 1991-11 
November 1991, 17:33321 (R;US) 

High efficiency cadmium telluride and zinc telluride based thin- 
film solar cells: Annual subcontract report, 1 March 1990-28 
February 1992, 17:33325 (R;US) 

NREL photovoltaic subcontract reports: Abstracts and docu- 
ment control information, 1 August 1991-31 July 1992, 
17:33320 (R;US) 

Solar cell thread, 17:33327 (PA;CA) 

SOLAR ELECTRIC PROPULSION 

S/EV 91: Solar and electric vehicle symposium, car and trade 

show: Proceedings, 17:33927 (R;US) 
SOLAR FLUX 

See also DIFFUSE SOLAR RADIATION 

One-wavelength solar radiation calculations: Rayleigh scatter- 
ing and gaseous absorption, 17:34606 (RA;US) 

SOLAR HEAT ENGINES 

Means for extracting energy from ambient thermal systems, 

17:33333 (PA;CA) 
SOLAR HEATING SYSTEMS 
MF-demonstration project at Wewers Brickyard in Helsinge. 
May 1992: Status report, 17:33334 (R;DK) 
SOLAR NEUTRINOS 
Steliar neutrinos, 17:35176 (R;US) 
SOLAR PONDS 

Dewatering and RCRA partial closure action on solar 
evaporation ponds, Rocky Flats Plant, Golden, Colorado: En- 
vironmental Assessment, 17:32914 (R;US) 

SOLAR RADIATION 

See also DIFFUSE SOLAR RADIATION 

A parameterization of solar absorption by nitrogen dioxide, 
17:34604 (RA;US) 

High-albedo materials for reducing building cooling energy use, 
17:33800 (R;US) 

Relative influence of stratospheric aerosols on solar and long- 
wave radiative fluxes for a tropical atmosphere, 17:34605 
(RA;US) 

Results from recent solar radiation calculations, 17:34595 
(RA;US) 

Solar absorption in a stratosphere perturbed by NO, injection, 
17:34602 (RA;US) 

Solar and longwave effects of stratospheric perturbations, 
17:34613 (RA;US) 

Solar radiation model RAD1, 17:34611 (RA;US) 
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SOLAR THERMAL CONVERSION 
Solar thermal electric and biomass power: Program overviews, 
Fiscal years 1990-1991: US Department of Energy programs 
in utility technologies, 17:33332 (R;US) 
SOLAR THERMAL POWER PLANTS 
Solar thermal electric and biomass power: Program overviews, 
Fiscal years 1990-1991: US Department of Energy programs 
in utility technologies, 17:33332 (R;US) 
SOLAR WATER PUMPS 
Photovoltaic solar pumping. 13 years of operation and know- 
how in Mali, 17:33330 (R;FR;In French) 
SOLDERED JOINTS 
Aqueous cleaning of flux residue from solder joints: Final report, 
17:34332 (R;US) 
SOLID ELECTROLYTE FUEL CELLS 
Components and materials issues in polymer electrolyte fuel 
cells for transportation applications, 17:33774 (R;US) 
Contaminant effects in solid oxide fuel cells, 17:33765 (R;US) 
Design, fabrication and testing of a solid oxide fuel cell stack for 
a 25 kW to 200 kW generator: Annual report, April 1989- 
March 1990, 17:33759 (R;US) 
Design, fabrication and testing of a solid oxide fuel cell stack for 
a 25 kW to 200 kW generator: Annual report, April 1988— 
March 1989, 17:33758 (R;US) 
Design, fabrication and testing of a solid oxide fuel cell stack for 
a 25 kW to 200 kW generator: Annual report, April 1989— 
March 1990, 17:33759 (R;US) 
Design, fabrication and testing of a solid oxide fuel cell stack for 
a 25 kW to 200 kW generator: Annual report, April 1987— 
March 1988, 17:33757 (R;US) 
Design, fabrication and testing of a solid oxide fuel cell stack for 
a 25 kW to 200 kW generator: Annual report, April 1988— 
March 1989, 17:33758 (R;US) 
High temperature tubular solid oxide fuel cell development, 
17:33768 (R;US) 
Sealant research for SOFC, 17:33764 (R;US) 
Supporting research for MSOFC development, 17:33763 (R;US) 
SOLID ELECTROLYTES 
Characterization of polymer electrolytes for fuel cell applica- 
tions, 17:33775 (R;US) 
Rechargeable manganese oxide batteries, 17:33688 (1;DK) 
SOLID STATE LASERS 
See also SEMICONDUCTOR LASERS 
Solid state laser media driven by remote nuclear powered fluo- 
rescence, 17:34335 (PA;US) 
SOLID STATE PHYSICS 
Condensed matter research using the UCSB FEL: Final techni- 
cal report, May 1, 1984—January 31, 1992, 17:35335 (R;US) 
SOLID WASTES 
See also WOOD WASTES 
Assessment of LANL solid low-level waste management docu- 
mentation, 17:32967 (R;US) 
Data summary of municipal solid waste management alterna- 
tives: Executive summary, 17:33893 (R;US) 
Definitions of solid and hazardous wastes, 17:33700 (R;US) 
Determination of the calibration curve for an ST5 box containing 
baled waste, 17:33037 (R;US) 
Heavy metals in solid wastes from flue gas cleaning, 17:34591 
(R;SE;In Swedish) 
Summary of radioactive solid waste received in the 200 Areas, 
17:33007 (R;US) 
Work plan, health and safety plan, and site characterization for 
the Rust Spoil Area (D-106), 17:33101 (R;US) 
Work plan, health and safety plan, and site characterization for the 
Waste Coolant Processing Facility (T-038), 17:33033 (R;US) 
SOLIDS 
The binary collision approximation: Background and introduc- 
tion, 17:35342 (R;US) 
SOLUBILITY 
Version 4.00 of the MINTEQ geochemical code, 17:33674 (R;US) 
SOLUTIONS 
A compact K densitometer for uranium, 
(RA;FR;In English, French) 
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Analysis of Th-U, U-Pu and Pu solutions with a hybrid K- 
edge/XRF analyzer, 17:33128 (RA;FR;In English, French) 

Development of isotope dilution gamma-ray spectrometry for 
plutonium analysis, 17:33131 (RA;FR;In English, French) 

Interlaboratory comparison exercise for the determination of 
uranium by potentiometric titration (first phase), 17:33134 
(RA;FR;In English, French) 

Preparation and certification of reference materials of uranium 
isotopes nitric solutions, 17:33130 (RA;FR;In English, French) 

Results of REIMEP ’89 uranyinitrate solution, 17:33137 
(RA;FR;In English, French) 

Solid spikes from CBNM for input analysis, 17:33141 (RA;FR;In 
English, French) 

The use of the hybrid K-edge densitometer for routine analysis 
of safeguards verification samples of reprocessing input 
liquor, 17:33159 (RA;FR;In English, French) 

SOLVENTS 

See also ORGANIC SOLVENTS 

Analysis of proposed postclosure alternatives for the Bear 
Creek Burial Grounds at the Oak Ridge Y-12 Plant, Oak 
Ridge, Tennessee, 17:33034 (R;US) 

SOMATIC MUTATIONS 
[Somatic mutations in nuclear and mitochondrial DNA): 
Progress report, 17:34885 (R;US) 
SONIC LOGGING 
An overview of acoustic telemetry, 17:33350 (RA;US) 
SORBENT INJECTION PROCESSES 
LIFAC Sorbent Injection Desulfurization Demonstration Project: 
Quarterly report No. 6, January-March 1992, 17:33413 (R;US) 
SOUND 
See SOUND WAVES 
SOUND WAVES 

See also ULTRASONIC WAVES 

Consideration on boundary-layer 
(RA;JP;In Japanese) 

SOURCE TERMS 
AREST: Performance assessment HLRW repository, 17:35475 
(CM;US) 
SOUTHEAST REGION 
See USA 
SOUTHERN NEGROS GEOTHERMAL FIELD 
See PALIMPINON GEOTHERMAL FIELD 
SOUTHWEST REGION 
See USA 
SOVIET UNION 
See USSR 
SOYBEAN PLANT 
See GLYCINE HISPIDA 
SPACE 

NSPWG-recommended safety requirements and guidelines for 

SEI nuclear propulsion, 17:33573 (R;US) 
SPACE HEATING 

State of the art of the energy signature methods, 17:33778 
(R;FR;in French) 

SPACE PROPULSION REACTORS 

NSPWG-recommended safety requirements and guidelines for 
SEI nuclear propulsion, 17:33573 (R;US) 

SPACE SHUTTLES 

Nuemrical calculation of h ic non-equilibrium flow around 

OREX, 17:34125 (RA;JP;in Japanese) 
SPACE VEHICLES 

See also SPACE SHUTTLES 

Computation of re-entry flows with two-tempeature model, 
17:33819 (RA;JP;in Japanese) 

Development study for a 200 Ah LiMnO2 cell. First results, 
17:33681 (IA;DE;in German) 

Engineering models for the assessment of stand-off hyperveloc- 
ity particle shields, 17:34220 (R;US) 

Role of computational fluid dynamics in aeronautical engineer- 
ing. (9).: Analysis of hypersonic equilibrium air flow, 17:33818 
(RA;JP;In Japanese) 

SPAIN 

Air quality in the Greater Madrid area. Monitoring campaign in 

November 1990, 17:33703 (R;FR) 


receptivity,  17:34245 


SPENT FUEL ELEMENTS 


Natural radionuclides in ground water in Western Spain, 

17:34761 (IA;AT) 
SPALLATION 

Systematics of neutron-production cross section for proton- 

induced spallation reactions, 17:35297 (RA;JP) 
SPARK IGNITION ENGINES 

Modelling of initiation and propagation of a premixed turbulent 
flame with the coherent flame model. Application to the spark 
ignition engine, 17:33899 (R;FR;In French) 

Study of homogeneous combustion and knock in spark ignited 
engines, 17:33898 (R;FR) 

SPATIAL DISTRIBUTION 

See also MASS DISTRIBUTION 

Numerical treatment of laminar flow in curved rectangular chan- 
nels with inlet and outlet straight region, 17:34279 (RA;JP;in 
Japanese) 

Streamwise vortices and distortion of velocity distribution in par- 
allel flows, 17:34251 (RA;JP;In Japanese) 

SPECIAL PRODUCTION REACTORS 

See also K REACTOR 

L REACTOR 

Control actuator design, 17:33489 (R;US) 

Control rod actuator tests, 17:33490 (R;US) 

Emergency tools, 105 Reactor Room, 17:33516 (R;US) 

Moderator impurities, 17:33505 (R;US) 

Moderator pD control and aluminum corrosion, 17:33576 (R;US) 

NYX construction progress, 17:33510 (R;US) 

Procedure revision request (safety rod withdrawal), 17:33575 
(R;US) 

Project 8980 - Savannah River Plant Building 105-R design 
changes, 17:33521 (R;US) 

Project 8980, Savannah River Plant, 100 Area control rod actu- 
ators, half-rod operation, 17:33508 (R;US) 

Reactor cooling facilities, 17:33519 (R;US) 

Reactor operation following slug failures, 17:33518 (R;US) 

Wearing of controls and drives, 17:33488 (R;US) 

[Savannah Production Reactor Operation], 17:33520 (R;US) 

SPECIFIC GRAVITY 
See DENSITY 
SPECIFIC VOLUME 
See DENSITY 
SPECIFIC WEIGHT 
See DENSITY 
SPECTRA (NEUTRON) 
See NEUTRON SPECTRA 
SPECTROMETERS 
See also GAMMA SPECTROMETERS 
MAGNETIC SPECTROMETERS 
MASS SPECTROMETERS 
X-RAY SPECTROMETERS 
Improved fluoroscope for Building 321-M, 17:33507 (R;US) 
SPENT FUEL CASKS 

Radiation measurements to qualify spent reactor fuel for loading 
into burnup credit casks, 17:32891 (R;US) 

Transportation cask contamination weeping: A program leading 
to prevention, 17:32889 (R;US) 

SPENT FUEL ELEMENTS 

A new spent fuel attribute tester for in situ verification of light wa- 
ter reactor spent fuel, 17:33162 (RA;FR;In English, French) 

Application of PASE for the analysis of possible diversion paths 
in a final disposal of spent nuclear fuels, 17:33200 (RA;FR;In 
German) 

Conclusion of the I.C.T. benchmark exercise, 
(RA;FR;In English, French) 

Cross calibration of a spent BWR reference fuel assembly, 
17:33167 (RA;FR;In English, French) 

Evaluation of the U-Pu residual mass from spent fuel assem- 
blies with passive and active neutronic methods, 17:33155 
(RA;FR;In French) 

Monitoring of neutron and gamma fields inside power reactor 
spent fuel assemblies by small-size detectors, 17:33166 
(RA;FR;In English, French) 

Safeguards concepts for spent fuel conditioning facilities, 
17:33202 (RA;FR;In English, French) 


17:33198 
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SPENT FUEL ELEMENTS 


Safeguards-relevant design characteristics of spent fuel and ra- 
dioactive wastes in the planned Gorleben repository, 
17:33203 (RA;FR;In English, French) 

The role of NDA in safeguards a pilot conditioning plant, 
17:33199 (RA;FR;In English, French) 

Verification of the burn-up of spent fuel assemblies by means of 
the Consulha containment/surveillance system, 17:33190 
(RA;FR;In English, French) 

SPENT FUEL STORAGE 
See also DRY STORAGE 
MONITORED RETRIEVABLE STORAGE 

Progress on reactor code system and processing of group cross 

section, 17:35454 (RA;CN) 
SPENT FUELS 

Annual report to Congress, 17:32921 (R;US) 

Burnup verification measurements for spent nuclear fuel, 
17:34222 (R;US) 

Equivalent Energy Density concept: A preliminary reexamina- 
tion of a technique for equating thermal loads: Yucca 
Mountain Site Characterization Project, 17:33004 (R;US) 

Historical overview of domestic spent nuclear fuel shipments in 
the United States, 17:32913 (R;US) 

Maintenance Implementation Plan for T Plant, 17:33097 (R;US) 

NRU fuel elements, 17:32877 (R;US) 

Radiation measurements to qualify spent reactor fuel for loading 
into burnup credit casks, 17:32891 (R;US) 

SPENT SHALES 

Pressurized fluidized-bed hydroretorting of eastern oil shales: 
Volume 4, Task 5, Operation of PFH on beneficiated shale, 
Task 6, Environmental data and mitigation analyses and Task 
7, Sample procurement, preparation, and characterization: Fi- 
nal report, September 1987—May 1991, 17:32840 (R;US) 

SPHERES 

Boundary-layer control on a freely falling sphere, 17:34249 

(RA;JP;In Japanese) 
SPHERICAL HARMONICS 

FESH: X-y multi-gp neutron transport PL method, 17:35497 

(CM;US) 
SPIN WAVES 
Imperfect nesting and scattering effect in spin density waves, 
17:35358 (R;US) 
SPIN-OFF 
See TECHNOLOGY TRANSFER 
SPIN-ON COATING 

Thinning and rupture of a thin liquid film on a heated surface: 
Annual technical progress report, November 1, 1991—October 
31, 1992, 17:34232 (R;US) 

SPONTANEOUS FISSION 

A review of plutonium measurement by passive neutron coinci- 
dence counting, 17:33150 (RA;FR;In English, French) 

Determination of 2“°Pu spontaneous fission half-life, 17:33184 
(RA;FR;In English, French) 

From ground state to fission fragments: A complex, multi- 
dimensional, multi-path problem, 17:35307 (RA;JP) 

Neutron multiple correlation analysis method applied to the as- 
say of radioactive waste, 17:33179 (RA;FR;In English, French) 

SPRAY PONDS 

See COOLING PONDS 
SPRAY SYSTEMS (CONTAINMENT) 

See CONTAINMENT SPRAY SYSTEMS 
SPUTTERING 

Computer simulation of sputtering: A review, 17:35343 (R;US) 

Thermal analysis of magnetron sputtering designs, 17:33999 
(R;US) 

SQUID DEVICES 
The prospects of high-T. SQUIDs, 17:35353 (RA;FR) 
SR-OF REACTOR 
See ZERO POWER REACTORS 
SRM 
See CALIBRATION STANDARDS 
STABILITY 

Preparation of the Pacific region energy information exchange 

system.: Feasibility study report, 17:33721 (R;JP;in Japanese) 
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STAINLESS STEEL-18-4-1 
See STAINLESS STEELS 
STAINLESS STEEL-19-9DL 
See STAINLESS STEELS 
STAINLESS STEEL-21-6-9 
Cutting tool study: 21-6-9 stainless steel, 17:34213 (R;US) 
STAINLESS STEEL-304 

Decontamination testing of radioactive-contaminated stainless 

steel coupons using a Ce(IV) solution, 17:32995 (R;US) 
STAINLESS STEEL-316 
Variability of low cycle fatigue test results: Discussion of Round 
Robin results, 17:33979 (R;IT;In Italian) 

STAINLESS STEEL-Z2CN18-10N 

See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z2CND17-12 

See STEEL-CR17NI12MO3-L 
STAINLESS STEEL-Z3CMN18-8-6N 

See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z3CND17-12 

See STEEL-CR17NI12MO3-L 
STAINLESS STEEL-Z3CND18-13 

See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z6CND17-12 

See STEEL-CR17NI12MO3 
STAINLESS STEEL-Z6CND17-13B 

See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z6CNDT17-13B 

See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z6CNT18-10 

See STEEL-CR18NI10T! 
STAINLESS STEEL-Z6CNT18-12B 

See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z8CNT18-10 

See STEEL-CRI8NI10TI 
STAINLESS STEELS 

See also CHROMIUM-NICKEL STEELS 

Deposition of high T. superconductor thin films by pulsed ex- 
cimer laser ablation and their post-synthesis processing, 
17:34020 (RA;FR) 

Effects of deformation on the corrosion characteristics of an 
AISI 316L type corrosion-resistant steel exposed to sodium 
contaminated with NaOH, 17:33990 (IA;CS;In Czech) 

Long-term embrittlement of cast duplex stainless steels in LWR 
systems: Semiannual report, October 1990—March 1991: Vol- 
ume 6, No. 1, 17:33995 (R;US) 

Near-field concepts for disposal of radioactive waste in a clay 
formation, 17:32935 (R;FR) 

STANDARD MODEL 

Some simple criteria for gauged R-parity, 17:35138 (R;US) 
STANDARD REFERENCE MATERIALS 

See CALIBRATION STANDARDS 
STANDARDS 

See also CALIBRATION STANDARDS 

241-AP tank exhaust comparison with 40 CFR 61, subpart H, 
and other referenced guidelines for stack 296-A-40, 17:33060 
(R;US) 

STANDING CROP 
See BIOMASS 
STANFORD LINEAR ACCELERATOR CENTER 
SLAC A-Line upgrade to 50 GeV, 17:34434 (R;US) 
STANFORD LINEAR COLLIDER 

Measurement of wakefields generated in accelerator test struc- 
tures using the SLC, 17:34377 (R;US) 

SLC injector simulation and tuning for high charge transport, 
17:34431 (R;US) 

Superconducting final focus quadrupoles for a B Factory, 
17:34428 (R;US) 

STANFORD LINEAR COLLIDER DETECTOR 
First results from the SLD silicon calorimeters, 17:34486 (R;US) 
STATE GOVERNMENT 

The information age as a work in progress: Implications for 

technical communicators, 17:35445 (R;US) 
STATIC RESERVOIR PRESSURE 
See RESERVOIR PRESSURE 





STATISTICAL MODELS 
LISA package user guide. Part Ill: SPOP (Statistical POst Pro- 
cessor). Uncertainty and sensitivity analysis for model output. 
Program description and user guide, 17:35501 (R;FR) 
STATISTICS 
STATLIB: Conversational statistical library, 17:35461 (CM;US) 
STEADY FLOW 
Analytical and numerical study on steady mach reflection, 
17:34284 (RA;JP;In Japanese) 
STEAM GENERATORS 
Analysis of Mihama-2 steam generator tube rupture (SGTR) 
event (preliminary analysis), 17:33429 (R;JP;In Japanese) 
STEAM INJECTION 
A field laboratory for improved oil recovery: Final report, 
17:32700 (R:US) 
Practical aspects of steam injection processes: A handbook for 
independent operators, 17:32708 (R;US) 
STEEL-000KH18N13 
See CHROMIUM-NICKEL STEELS 
STEEL-000KH20N16AG6 
See CHROMIUM-NICKEL STEELS 
STEEL-000KH20N20 
See NICKEL-CHROMIUM STEELS 
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See STAINLESS STEELS 
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See STAINLESS STEELS 
STEEL-OOKH20N32T 
See STAINLESS STEELS 
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See CHROMIUM-NICKEL STEELS 
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See STAINLESS STEELS 
STEEL-08G2SFB 
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STEEL-O8KH18N10T 
See STEEL-CR18NI10TI 
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STEEL-OKH18N10T 
See STEEL-CRI8NI10TI 
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See CHROMIUM-NICKEL STEELS 
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STEEL-18KH16N6 
See CHROMIUM-NICKEL STEELS 
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See STEELS 
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See CHROMIUM-NICKEL STEELS 
STEEL-1KH16N4B 
See CHROMIUM-NICKEL STEELS 
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STEEL-20KH2N2M 
See CHROMIUM-NICKEL STEELS 
STEEL-20KHMF 
See CHROMIUM-MOLYBDENUM STEELS 
STEEL-20KHN3MF 
See CHROMIUM-NICKEL STEELS 
STEEL-2KH18N8V2 
See CHROMIUM-NICKEL STEELS 
STEEL-2KH8V8M2K8 
See CHROMIUM-MOLYBDENUM STEELS 


STEEL-37KHN3T 

See NICKEL-CHROMIUM STEELS 
STEEL-38KHSMSFA 

See CHROMIUM-MOLYBDENUM STEELS 
STEEL-3KH15N13YU3 

See CHROMIUM-NICKEL STEELS 
STEEL-40KH2N5SM 

See NICKEL-CHROMIUM STEELS 
STEEL-42KH2GSNM 

See CHROMIUM-NICKEL-MOLYBDENUM STEELS 
STEEL-4KH12N8G8MFB 

See CHROMIUM-NICKEL STEELS 
STEEL-4KH14NV2M 

See CHROMIUM-NICKEL STEELS 
STEEL-ASTM-A533-B 

Constraint effects on fracture toughness for circumferentially ori- 
ented cracks in reactor pressure vessels, 17:33478 (R;US) 

STEEL-CR17NI12MO3 

See also STAINLESS STEEL-316 

On the migration behaviour of deuterium in stainless steel in the 
presence of helium, 17:35424 (R;FR) 

STEEL-CR17NI12MO3-L 

The distribution of implanted helium and its behavior in stainless 

steel, 17:33965 (R;CN;in Chinese) 
STEEL-CR18NI10T! 

Corrosion cracking of austenitic stabilized steel of the 
08Cr18Ni10Ti type, 17:33986 (IA;CS;in Czech) 

Corrosion problems of materials of nuclear power plant primary 
coolant circuit, 17:33983 (IA;CS;in Slovak) 

Evaluation of the corrosion effect of decontamination on the ma- 
terial of the nuclear power plant primary circuit, 17:33984 
(IA;CS;in Czech) 

Experimental investigation of the corrosion damage of steam 
generator tube-tube plate joints, 17:33985 (IA;CS;in Czech) 

STEEL-CR2MOV 
Verification of ultrasonic indications in austenitic overlay, 
17:34304 (IA;CS;In Slovak) 

STEEL-DIN-1-4449 

See CHROMIUM-NICKEL STEELS 
STEEL-DIN-1-4919 

See STEEL-CR17NI12MO3 
STEEL-EHP699 

See CHROMIUM-NICKEL-MOLYBDENUM STEELS 
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See NICKEL-CHROMIUM STEELS 
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See CHROMIUM-NICKEL-MOLYBDENUM STEELS 
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STEEL-KH18N8 
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Development and applications of a new computer-controlled 
magnetic inspection system, 17:34308 (R;US) 

Project 8980 - Savannah River Plant - 200 Area, Building 221 - 
Coatings, 17:33971 (R;US) 

The Meta-Lax method of stress reduction in welds: Phase 2 
study, 17:33969 (R;US) 

STELLARATORS 

Review of stellarator research: in search of the Magic Magnetic 
Bottle, 17:35360 (R;US) 

Theoretical and numerical studies in magnetic fusion: Annual 
progress report, 17:35364 (R;US) 

STOCKS 

See INVENTORIES 
STORAGE (SPENT FUEL) 

See SPENT FUEL STORAGE 
STORAGE (WASTES) 

See WASTE STORAGE 
STORAGE BATTERIES 

See ELECTRIC BATTERIES 
STORAGE BATTERIES (LEAD-ACID) 

See LEAD-ACID BATTERIES 
STORAGE FACILITIES 

224-T Transuranic Waste Storage and Assay Facility dangerous 
waste permit application, 17:32918 (R;US) 

A computerized expert system for diagnosis and control of 
microbial contamination in jet fuel and diesel fuel storage sys- 
tems, 17:32743 (RA;US) 

Closure plan for the 9409-5 Tank Storage Facility (S-017) at the 
US DOE Y-12 Plant, 17:33102 (R;US) 

Means for monitoring and control of microbiological activity in fu- 
els, 17:32779 (RA;US) 

Navigation of a tele-operated vehicle in a safeguards environ- 
ment, 17:33193 (RA;FR;In English, French) 

New technology for the decontamination of crude and residual 
storage facilities, 17:32782 (RA;US) 

RCRA closure of the Building 3001 Storage Canal, 17:33067 
(R;US) 

Strategic Petroleum Reserve quarterly report, [January 1, 1992— 
March 31, 1992], 17:32783 (R;US) 

Thermal fluxmetry as an aid to near real time monitoring of in- 
dustrial plutonium storages, 17:33194 (RA;FR;In French) 

STORAGE RINGS 
See also BROOKHAVEN RHIC 
SUPERCONDUCTING SUPER COLLIDER 
Injection issues of electron-positron storage rings, 17:34438 
(R;US) 
STORES 
See COMMERCIAL BUILDINGS 
STRAIN GAGES 

Development and evaluation of measurement devices used to 
support testing of radioactive material transportation pack- 
ages, 17:34218 (R;US) 

STRATEGIC DEFENSE INITIATIVE 
See BALLISTIC MISSILE DEFENSE 
STRATEGIC PETROLEUM RESERVE 

Crude oil accountability at the Strategic Petroleum Reserve, 
17:32784 (R;US) 

Microbial activity in caverns of the Strategic Petroleum Reserve, 
17:32739 (RA;US) 

Origin and composition of sludge-entrained brines in the U.S. 
Strategic Petroleum Reserve, 17:32738 (RA;US) 

Sludge formation and composition in the U.S. Strategic 
Petroleum Reserve, 17:32737 (RA;US) 

Strategic Petroleum Reserve quarterly report, [January 1, 1992— 
March 31, 1992], 17:32783 (R;US) 

STRATIGRAPHY 
Study on reservoir fracture system, 17:33345 (IA;JP;In Japanese) 
STRATOSPHERE 


Climate studies using a zonal atmospheric model, 17:34594 
(RA;US) 


Effect of increased stratospheric aerosol on planetary albedo, 
17:34608 (RA;US) 


Effect of stratospheric aerosol on longwave radiative fluxes: 
Variation with latitude and season, 17:34610 (RA;US) 
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Effects of stratospheric aerosol surface processes on the LLNL 
two-dimensional zonally averaged model, 17:34620 (R;US) 

Initial validation studies for ZAM2 radiation and large-scale eddy 
transport mechanisms, 17:34593 (RA;US) 

Monthly mean values of eddy diffusion coefficients in the lower 
stratosphere, 17:34603 (RA;US) 

Radiation in the natural and perturbed troposphere, 17:34598 
(RA;US) 

Relative influence of stratospheric aerosols on solar and long- 
wave radiative fluxes for a tropical atmosphere, 17:34605 
(RA;US) 

Solar absorption in a stratosphere perturbed by NO, injection, 
17:34602 (RA;US) 

Solar and longwave effects of stratospheric perturbations, 
17:34613 (RA;US) 

Transport by mean and turbulent motions, 17:34596 (RA;US) 

STRAW 

Study the effect of gamma irradiation H2SO,, NaOH, and 
CH3COOH treatments for ethanol production from fermented 
rice straw, 17:33255 (IA;ID;In Indonesian) 

The effects of gamma irradiation in combination with NaCl 
treatment on digestibility of rice straw, 17:34851 (IA;ID;In In- 
donesian) 

STREAMS 

See also RIVERS 

Cs-137 concentrations in Steel Creek in 1984: Revision 1, 
17:33040 (R;US) 

STREETS 

See ROADS 
STRENGTH (FRACTURE) 

See FRACTURE PROPERTIES 
STRESS RELAXATION 

The Meta-Lax method of stress reduction in welds: Phase 2 

study, 17:33969 (R;US) 
STRESS RELIEVING 
See STRESS RELAXATION 
STRONTIUM 
Maintenance implementation plan for B Plant, 17:33023 (R;US) 
STRONTIUM 90 

Evaluation of °°Sr- and '87Ce-content in different children food 
products for the period of May 1986 - April 1987, 17:34829 
(IA;BG;In Bulgarian) 

Evaluation of the ®°Sr- and '57Cs-levels in milk and milk prod- 
ucts from regions of South-West Bulgaria for May 1986 - April 
1987, 17:34830 (IA;BG;in Bulgarian) 

Influence of culinary processing on the ®°Sr extraction from the 
animal bones, 17:34831 (IA;BG;In Bulgarian) 

The Chernobyl accident as a factor of changes in radiation sta- 
tus of Kozloduj region, 17:33500 (IA;BG;In Bulgarian) 

STRONTIUM COMPLEXES 

Modeling of metal sorption in a natural sediment-groundwater 

system, 17:34777 (RA;DE;in German) 
STRONTIUM OXIDES 
Phase chemistry and microstructure evolution in silver-clad 
(Biz_,,Pb,)Sr2CazCug30, filaments, 17:34003 (R;US) 

STRUCTURAL MATERIALS 

See BUILDING MATERIALS 
STRUCTURES (BUILDINGS) 

See BUILDINGS 
STRUCTURES (MECHANICS) 

See MECHANICAL STRUCTURES 
STYRENE 

Electron beam radiation of unsaturated polyester-styrene sys- 

tems, 17:34141 (IA;ID;In Indonesian) 
STYRENE POLYMERS 
See POLYSTYRENE 
SUBBITUMINOUS COAL 

A novel approach to highly dispersing catalytic materials in coal 
for gasification: Second quarterly report, January 1, 1990— 
March 31, 1990, 17:32612 (R;US) 

SUBCONTRACTORS 

See CONTRACTORS 
SUBCRITICAL FLOW 

See LAMINAR FLOW 





SUBMARINES 
Submarine compressed gas transport, 17:32837 (PA;CA) 
SUBSONIC FLOW 
Wind tunnel wall interference correction at subsonic speeds, 
17:34294 (RA;JP;In Japanese) 
SUBURBS 
See URBAN AREAS 
SULFATE-REDUCING BACTERIA 

See also DESULFOVIBRIO 

Molecular biology of coal bio-desulfurization: Quarterly technical 
progress report, April 1i—June 30, 1992, 17:32615 (R;US) 

SULFATES 

See also POTASSIUM SULFATES 

Photochemistry of materials in the stratosphere, 
(RA;US) 

Release of 22Ra from uranium mill tailings by microbial reduc- 
tion of sulfate and Fe(III), 17:34727 (IA;AT) 

SULFUR 

Chemisorption and catalytic reactivity of cobalt and sulfur mono- 
layers on ordered molybdenum surfaces, 17:34124 (R;US) 

High temperature membranes for H2S and SO. separations: 
Quarterly progress report, April 1, 1992—June 30, 1992, 
17:32622 (R;US) 

SULFUR CARBIDES 
See CARBON SULFIDES 
SULFUR COMPOUNDS 
See also SULFATES 
SULFUR FLUORIDES 
SULFUR OXIDES 

Vacuum ultraviolet photoionization and photodissociation of 

molecules, clusters, and radicals, 17:34137 (RA;US) 
SULFUR DIOXIDE 

A novel carbon-based process for flue gas cleanup: Fourth 
quarterly technical progress report, April 1-June 30, 1992, 
17:33415 (R;US) 

Confined zone dispersion flue gas desulfurization demonstra- 
tion: Volume 2, Quarterly report No. 4, August 1, 
1991—October 31, 1991, 17:33411 (R;US) 

Continuous measurements of surface exchange of SO2 and 
NH3: Implications for their possible interaction in the deposi- 
tion process, 17:34643 (R;NL) 

EUROTRAC projects: Progress report 1990-1992, 17:33701 
(R;NL;In Dutch, English) 

Integrated Dry NO,/SO.2 Emissions Control System baseline test 
report, November 11—December 15, 1991, 17:33414 (R;US) 

Kinetics of elementary atomic and radical reactions, 17:34132 
(RA;US) 

VUV studies of photodissociation and photoionization dynamics, 
17:34120 (RA;US) 

SULFUR FLUORIDES 
Research for electric energy systems: 
17:33671 (R;US) 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR OXIDES 

See also SULFUR DIOXIDE 

An assessment of off-gas treatment technologies for application 
to thermal treatment of Department of Energy wastes, 
17:32917 (R;US) 

Low NO,/SO, Burner retrofit for utility cyclone boilers: Q 
technical progress report, January-March 1991, 17:33407 
(R;US) 

Low NO,/SO, Burner retrofit for utility cyclone boilers: Quarterly 
technical progress report, July-September 1991, 17:33406 
(R;US) 

Low NO,/SO, Burner retrofit for utility cyclone boilers: 
technical progress report, April-June 1991, 17:32675 (R;US) 

Vacuum ultraviolet photoionization and issociation of 
molecules, clusters, and radicals, 17:34137 (RA;US) 

SULFUR SULFIDES 

See SULFUR 

SUM RULES 

Sum rule study of new vibrational modes of excitation in halo 

nuclei, 17:35245 (R;FR) 


17:34575 


An annual report, 


SUPERCONDUCTING SUPER COLLIDER 


Why. is the Drell-Hearn-Gerasimov sum rule _ interesting, 

17:33692 (RA;:FR) 
SUNSHINE PROJECT 

Interim report on the 1990 research and development results of 
the Sunshine Project.: Research on deep geothermal re- 
source exploration technology, 17:33344 (|;JP;in Japanese) 

SUPERCONDUCTING CABLES 

Contributions to the study of superconducting multifilamentary 
composites and cables, 17:35348 (R;FR;in French) 

Influence of cable eddy currents on magnetic field harmonics, 
17:34382 (R;US) 

SUPERCONDUCTING CAVITY RESONATORS 

Calculation of mechanical vibration frequencies of stiffened su- 
perconducting cavities, 17:34408 (R;US) 

Coupled superconducting resonant cavities for a heavy ion 
linac, 17:34385 (R;US) 

Design features of a seven-cell high-gradient superconducting 
cavity, 17:34407 (R;US) 

Proceedings of the PILAC cavity review, May 15, 1992, 
17:34400 (R;US) 

SCRUNCHER phase and amplitude control, 17:34409 (R;US) 

SUPERCONDUCTING COILS 

Critical current measurements on a Ag/Bi-Pb-Sr-Ca-Cu-O com- 
posite coil as a function of temperature and external magnetic 
field, 17:34007 (R;US) 

SUPERCONDUCTING MAGNETS 

A review of the saturation induced harmonics in the 80 mm 
aperture RHIC arc dipole magnets, 17:34389 (R;US) 

Contributions to the design and to the fabrication of the magnet 
of the toroidal field of Tore Supra, 17:35403 (R;FR;in French) 

Harmonics suppression of vacuum chamber eddy current induced 
fields with application to the Superconducting Super Collider 
(SSC) Low Energy Booster (LEB) Magnets, 17:34421 (R;US) 

Influence of cable eddy currents on magnetic field harmonics, 
17:34382 (R;US) 

Measurement of the elastic modulus of Kapton perpendicular to 
the plane of the film at room and cryogenic temperatures, 
17:34392 (R;US) 

Object-oriented analysis and database design for the SSC mag- 
nets, 17:34440 (R;US) 

Reasons for the removal of Tevatron dipoles from the tunnel: A 
summary, 17:34395 (R;US) 

Thermal optimum analyses and mechanical design of 10-kA, 
vapor-cooled power leads for SSC superconducting magnet 
tests at MTL: Revision A, 17:34442 (R;US) 

Thermal optimum analyses and mechanical design of 10-kA, 
vapor-cooled power leads for SSC superconducting magnet 
tests at MTL, 17:34441 (R;US) 


SUPERCONDUCTING QUANTUM INTERFERENCE DEVICES 
See SQUID DEVICES 


SUPERCONDUCTING SUPER COLLIDER 

An approach to 3D magnetic field calculation using numerical 
and differential algebra methods, 17:34370 (R;US) 

Commissioning plans for SSC linac, 17:34354 (R;US) 

Data management and processing plan, Department of Applied 
Geodesy, 17:34353 (R;US) 

Harmonics suppression of vacuum chamber eddy current induced 
fields with application to the Superconducting Super Collider 
(SSC) Low Energy Booster (LEB) Magnets, 17:34421 (R;US) 

Measurement of the elastic modulus of Kapton perpendicular to 
the plane of the film at room and cryogenic temperatures, 
17:34392 (R;US) 

Object-oriented analysis and database design for the SSC mag- 
nets, 17:34440 (R;US) 

Possibilities of SSC device testing at the Serpukhov 70-GeV ac- 
celerator, 17:34439 (R;US) 

Thermal optimum analyses and mechanical design of 10-kA, 
vapor-cooled power leads for SSC superconducting magnet 
tests at MTL, 17:34441 (R;US) 

Thermal optimum analyses and mechanical design of 10-kA, 
vapor-cooled power leads for SSC superconducting magnet 
tests at MTL: Revision A, 17:34442 (R;US) 


ERA Vol. 17, No. 12 713 





SUPERCONDUCTING WIRES 


SUPERCONDUCTING WIRES 

High-temperature superconducting current leads, 17:33822 
(R;US) 

Method for the accelerated making of super conductive ceramic 
strips or wires, 17:34032 (PA;CA;In French) 

Performance measurements of superconducting current leads 
having low helium boiloff rates, 17:33821 (R;US) 

SUPERCONDUCTORS 
See also HIGH-TC SUPERCONDUCTORS 
ORGANIC SUPERCONDUCTORS 
TYPE-II SUPERCONDUCTORS 
Design of oxide superconductors and synthesis of new sub- 
stances, 17:35339 (RA;JP;In Japanese) 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERFUND 
See US SUPERFUND 
SUPERSONIC FLOW 

Numerical simulation of hypersonic fiow around H-II orbiting 
plane (HOPE) Ill, 17:34274 (RA;JP;in Japanese) 

Numerical simulations of supersonic flow by a fourth-order com- 
pact MUSCL TVD scheme, 17:34283 (RA;JP;In Japanese) 

Numerical study on transverse hydrogen injection into a super- 
sonic flowfield, 17:33915 (RA;JP;in Japanese) 

Simple grid generation technique for hypersonic flow around 
complex configuration, 17:34260 (RA;JP;In Japanese) 

Special publication of National Aerospace Laboratory.: Pro- 
ceedings of the 9th NAL symposium on aircraft computational 
aerodynamics, 17:33816 (R;JP;In Japanese) 

SUPERTANKERS 

See TANKER SHIPS 
SUPERVOLTAGE RADIOTHERAPY 

See RADIOTHERAPY 
SUPPORTS (CATALYST) 

See CATALYST SUPPORTS 
SURFACE AIR 

Chemical reactions in condensing atmosphere. Final report, 
17:34577 (R;DE;in German) 

Dynamics of radioactive contamination of the air in Sofia after 
Chernobyl, 17:33497 (IA;BG;in Bulgarian) 

SURFACE WATERS 
See also ESTUARIES 
LAKES 
SEAS 
STREAMS 
SWIMMING POOLS 

Analysis of proposed postclosure alternatives for the Bear 
Creek Burial Grounds at the Oak Ridge Y-12 Plant, Oak 
Ridge, Tennessee, 17:33034 (R;US) 

SURFACE-EFFECT MACHINES 

See AIR CUSHION VEHICLES 

SURFACES 

FY1990 annual report of geothermal energy survey and technol- 
ogy. 1.: Development of geothermal resources, 17:33342 
(RA;JP) 

Numerical simulaiton of thermal convection in a rectangular duct 
flow heated from its bottom, 17:34250 (RA;JP;In Japanese) 

SURPLUS NUCLEAR FACILITIES 

Executive summary for the Wekion Spring Site Environmental 
Report for calendar year 1991: Weldon Spring Site Remedial 
Action Project, Weldon Spring, Missouri: Revision 1, 
17:33070 (R;US) 

SURVEILLANCE (RADIOACT 

See RADIATION MONITORING 
SURVEY (RADIOACTIVITY) 

See RADIATION MONITORING 
SURVEYS 

FY1990 Annual report of geothermal energy survey and tech- 
nology, 17:33341 (R;JP) 

FY1990 annual report of geothermal energy survey and technol- 
ogy. 1.: Development of geothermal resources, 17:33342 
(RA;JP) 

SUSPENSIONS (FUEL) 

See FUEL SLURRIES 
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SWIMMING POOLS 
Dehumidifying water heater: 
17:33789 (R;US) 
SYMBOLIC LOGIC 
See MATHEMATICAL LOGIC 
SYMPATHOMIMETICS 
[Non-invasive evaluation of the cardiac autonomic nervous sys- 
tem by PET]: Progress report, September 1991—September 
1992, 17:34817 (R;US) 
SYMPOSIA 
See MEETINGS 
SYNCHROTRON RADIATION 
Proceedings of the workshop on application of circularly polarized 
X-rays in the region of 1 - 8 keV, 17:34443 (R;JP;In Japanese) 
SYNCHROTRON RADIATION SOURCES 
See also ADVANCED LIGHT SOURCE 
ADVANCED PHOTON SOURCE 
Nuclear monochromator by grazing incidence anti-reflection 
films of ''®SnOz2, 17:34386 (R;US) 
SYNTHESIS GAS 
A novel process for methanol synthesis: Progress report, March 
1, 1992—May 31, 1992, 17:32614 (R;US) 
High pressure synthesis gas fermentation, January 15, 1991— 
April 14,1991, 17:33274 (R;US) 
High pressure synthesis gas fermentation: [Quarterly status] re- 
port, July 15, 1991—October 14, 1991, 17:33303 (R;US) 
Synthesis of octane enhancers during slurry-phase Fischer- 
Tropsch: Quarterly technical progress report No. 6, January 
1, 1992—March 31, 1992, 17:32618 (R;US) 
SYNTHETIC FUELS 
See also ALCOHOL FUELS 
HYDROGEN FUELS 
1992 Windsor workshop on alternative fuels: Proceedings, 
17:33935 (R;US) 
SYNTHINE PROCESS 
See FISCHER-TROPSCH SYNTHESIS 


Technical progress report, 


T 


T CODES 

Near-field concepts for disposal of radioactive waste in a clay 
formation, 17:32935 (R;FR) 

TREDRA: Drafting report quality fault trees, 17:35490 (CM;US) 

TAIWAN 

Review of industrial pollution prevention in the United States 
and Taiwan, 17:33823 (R;US) 

TANDEM ELECTROSTATIC ACCELERATORS 

Oak Ridge 25URC Tandem Accelerator: 1992 SNEAP lab re- 
port, 17:34344 (R;US) 

TANK FARMS 
See STORAGE FACILITIES 
TANKER SHIPS 

Containment of spills from ships, 17:32732 (PA;CA) 

Transporting US oil imports: The impact of oil spill legislation on 
the tanker market: Final report, 17:32721 (R;US) 

TANKS 

Analysis of new special recovery tank calibration data: Final re- 
port, 17:33228 (R;US) 

Engineering Assessment and Certification of Integrity of the 
177-R1 tank system, 17:34223 (R;US) 

Evaluation of input accountancy tank calibrations at WAK since 
1982, 17:33205 (RA;FR;In English, French) 

Evaluation of measurement data from continuous calibration 
procedures at an input accountancy tank, 17:33201 
(RA;FR;In English, French) 

Evaluation of tank thermal expansion data in Caldex, 17:33206 
(RA;FR;In English, French) 

Fiscal year 1992 program plan for evaluation and remediation of 
the generation and release of flammable gases in Hanford 
Site waste tanks: Revision 1, 17:33010 (R;US) 

Precision liquid-level measurement in deep tanks using a swept- 
rf resonant cavity, 17:34228 (R;US) 





Quarterly report on Defense Nuclear Facilities Safety Board 
Recommendation 90-7 for the period ending March 31, 1992, 
17:33094 (R;US) 

Regulatory analysis of the Underground Storage Tank-integrated 
Demonstration Program: Revision 1, 17:33011 (R;US) 

Tank farm surveillance and waste status summary report for 
April 1992, 17:33008 (R;US) 

UST-ID Critical Path: Number 1, October 1991—April 1992, 
17:33014 (R;US) 

Underground tank vitrification: Field scale experiments and 
computational analysis, 17:33085 (R;US) 

Waste tank structural evaluation program: Waste Tank Safety 
Programs, 17:33009 (R;US) 

Why should we do some more isotope-specific thinking in mea- 
surements for safeguards, 17:33133 (RA;FR;In English, 
French) 

TAR 

See also BITUMENS 

Decrease in flue gas emissions of nitrous oxides from peat gasi- 
fication by decomposition of tar, 17:32658 (R;SE;In Swedish) 

TAR SAND OIL 

See BITUMENS 
TAR SAND TAILINGS 

See OlL SAND TAILINGS 
TAR SANDS 

See OIL SANDS 
TAU LEPTONS 

See TAU PARTICLES 
TAU PARTICLES 

Status of the Tau-Charm Factory Project and aspects of the de- 
tector design, 17:34444 (R;US) 

Testing QCD with tau decays, 17:35165 (R;FR) 
TAUONS 
See TAU PARTICLES 


See BEVERAGES 
TEA LEAVES 
Determination of micro and trace elements in tea leaves by neu- 
tron activation analysis, 17:34059 (IA;ID;in Indonesian) 
TEA PLANTS 
Measurement of N uptake efficiency at various age of tea plant 
using isotope technique, 17:34860 (IA;ID;in Indonesian) 
The uptake of S from four different 35 S labbelled fertilizer by 
tea plant, 17:34863 (IA;ID;In Indonesian) 
TECHNETIUM 
Separation of technetium from ruthenium after the accelerator 
transmutation of technetium, 17:32978 (R;US) 
TECHNETIUM 99 
Determination of technetium-99 in aqueous samples by isotope 
dilution inductively coupled plasma-mass spectrometry, 
17:34785 (R;US) 
TECHNOLOGY TRANSFER 
Environmental Quality Information Analysis Center multi-year 
plan, 17:35531 (R;US) 
Information technologies for global resources management and 
environmental assessment, 17:35519 (R;US) 
National Technology Initiative summary proceedings, 17:33713 
(R;US) 
TELEVISION 
Euratom experience with video surveillance - Single camera and 
other non-multiplexed, 17:33192 (RA;FR;In English, French) 
Euratom multti-camera optical surveillance system (EMOSS) - a 
digital solution, 17:33187 (RA;FR;In English, French) 
Field test of the tamper resistant TV-link (TRTL) at the to-facility 
of cap de La Hague, 17:33189 (RA;FR;In English, French) 
The multi-camera optical surveillance system (MOS), 17:33186 
(RA;FR;In English, French) 
Video technical characteristics and recommendations for optical 
surveillance, 17:33191 (RA;FR;In English, French) 
TEMPERATURE (TRANSITION) 
See TRANSITION TEMPERATURE 
TENDONS (STRUCTURAL) 
See CABLES 


THERMAL POLLUTION (AIR) 


TERBIUM OXIDES 
The crystal structures of oxygen deficient rare earth oxides, 
17:34026 (R;US) 
TERPENES 
Non-halogenated alternative cleaning agents, 17:34583 (R;US) 
TERRESTRIAL BACKGROUND 
See BACKGROUND RADIATION 
TEST FACILITIES 

ALPHA - the long-term passive decay heat removal and aerosol 
retention programme, 17:33421 (IA;CH) 

Evaluation of tank thermal expansion data in Caklex, 17:33206 
(RA;FR;In English, French) 

TESTING (MATERIALS) 
See MATERIALS TESTING 
TETRAHYDRONAPHTHALENE 
See TETRALIN 
TETRALIN 

Gas and liquid phase pyrolysis of tetralin: A reconciliation of ap- 
parently contradictory data, 17:32594 (R;US) 

Molecular beam studies of reaction dynamics, 17:34134 (RA;US) 

TEVATRON 
See FERMILAB TEVATRON 
TEXAS 

A field laboratory for improved oil recovery: Fina! report, 
17:32700 (R;US) 

Geothermal well operations and automation in a competitive 
market, 17:33374 (RA;US) 

TEXAS EXPERIMENTAL TOKAMAK 

See TEXT DEVICES 

TEXT DEVICES 
Plasma confinement theory and transport simulation: Technical 
progress report, May 1, 1991—April 30, 1992, 17:35365 (R;US) 
TFTR DEVICE 
See TFTR TOKAMAK 
TFTR REACTORS 
See TFTR TOKAMAK 
TFTR TOKAMAK 

Achieving high Qpp operation in high poloidal beta discharges 
in TFTR, 17:35361 (R;US) 

Tritium pellet injector for the Tokamak Fusion Test Reactor, 
17:35406 (R;US) 

THALLIUM 
Monitoring interfacial dynamics by pulsed laser techniques: 
Third yearly progress report, 17:34126 (R;US) 
THE GEYSERS 
See GEYSERS GEOTHERMAL FIELD 
THERAPEUTIC AGENTS 
See DRUGS 
THERAPY 

See also RADIOTHERAPY 

Definite permanent and accidental factors of the radioactivity of 
the Greek spas, 17:34671 (IA;AT) 

Natural radionuclides in the muds and waters used in thermal 
therapy in Abano Terme, Italy, 17:34768 (IA;AT) 

Survey of radiation hazard in Polish spas, 17:34912 (IA;AT) 

THERMAL EQUILIBRIUM 

SOLGASMIXPV: Equilibria in chemical systems, 17:35460 

(CM;US) 
THERMAL INSULATION 

Effects of thermal insulation materials on greenhouse gas emis- 
sions, 17:34536 (R;NL;In Dutch) 

High-performance, non-CFC-based thermal insulation: Gas 
filled panels, 17:33798 (R;US) 

Measurement of the elastic modulus of Kapton perpendicular to 
the plane of the film at room and cryogenic temperatures, 
17:34392 (R;US) 

Roof system effects on in-situ thermal performance of HCFC 
polyisocyanurate insulation, 17:33786 (R;US) 

THERMAL NEUTRONS 
BRT1: Thermal spectrum x-section calc, 17:35465 (CM;US) 
GASKET: Thermal scattering law calculation, 17:35483 (CM;US) 
THERMAL POLLUTION (AIR) 
See AIR POLLUTION 
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THERMAL POLLUTION (WATER) 


THERMAL POLLUTION (WATER) 

See WATER POLLUTION 

THERMAL RADIATION 
Thermal radiation of gas/solid mixtures, 17:34311 (1;DE;In Ger- 
man) 
THERMAL REACTORS 

See also BWR TYPE REACTORS 
CANDU TYPE REACTORS 
CHERNOBYLSK-4 REACTOR 
HFBR REACTOR 
MTR REACTOR 
MUTSU REACTOR 
PWR TYPE REACTORS 
SALEM-2 REACTOR 
THTR-300 REACTOR 
TORNESS REACTOR 
UTR-10-KINKI REACTOR 

A comparative assessment of the destruction of selected fission 
products in fast and thermal reactors, 17:33016 (R;US) 

THERMOLUMINESCENT DOSEMETERS 

Calibration and evaluation procedure for the RISO badge, 
17:35039 (RA;DE) 

Environmental gamma radiation monitoring by means of TLD 
and ionization chamber, 17:34465 (IA;AT) 

Evaluation of the results obtained in the IAEA intercomparison 
programme 1988 for individual monitoring, 17:35037 (RA;DE) 

Evaluation procedures with the ENEA personne! dosimeter, 
17:35041 (RA;DE) 

Experience in using radiothermoluminescence detectors IKS for 
personnel! irradiation monitoring at the Serpukhov proton syn- 
chrotron, 17:35054 (RA;DE) 

Participation of the Laboratoire d’Exploitation Dosimetrique du 
Centre d’Etudes Nucleaires de Fontenay aux Roses in the 
IAEA intercomparison program, 17:35044 (RA;DE) 

Procedure for the calibration and evaluation of dose equivalent 
estimates for the national dosimetry service, Canada, 
17:35042 (RA;DE) 

TNO TLD system, 17:35043 (RA;DE) 

Temperature effects in TLD-100 environmental dosimetry, 
17:34470 (1A;AT) 

Use of LiF: Mg, Cu, P in environmental dosimetry, 17:34475 
(IA;AT) 

THERMOLUMINESCENT DOSIMETRY 

Backscattered radiation measured by the PTB individual 

dosimetry system type T001, 17:35040 (RA;DE) 
THERMONUCLEAR DEVICES 

See also ICF DEVICES 

EC-5 fifth international workshop on electron cyclotron emission 
and electron cyclotron heating, 17:35375 (R;US) 

THERMONUCLEAR REACTIONS 

See also MUON-CATALYZED FUSION 

Establishment of an Institute for Fusion Studies: Technical 
progress report, November 1, 1991—October 31, 1992, 
17:35369 (R;US) 

THERMONUCLEAR REACTOR COOLING SYSTEMS 

Burnout in highly subcooled water flow boiling in small diameter 

tubes, 17:34235 (R;IT) 
THERMONUCLEAR REACTOR MATERIALS 

Advanced materials: The key to attractive magnetic fusion 

power reactors, 17:35404 (R;US) 
THERMONUCLEAR REACTORS 

See also LASER FUSION REACTORS 

Advanced heat transfer devices, 17:34234 (R;IT) 

European Community (EC) design for ITER driver blanket, 
17:35418 (RA;IT) 

Neutron activation, gamma spectrometry and tritium measure- 
ments on Italian lithium aluminate and zirconate, as selection 
means of candidate breeders for fusion reactors, 17:35422 
(R;IT) 

Papers contributed to the 19. EPS conference on contolled fu- 
sion and plasma physics, 17:35359 (R;CH) 

THERMONUCLEAR WEAPONS 

See NUCLEAR WEAPONS 
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THIN FILMS 

Deposition of high T. superconductor thin films by pulsed ex- 
cimer laser ablation and their post-synthesis processing, 
17:34020 (RA;FR) 

Growth of epitaxial thin films by pulsed laser ablation, 17:34008 
(R;US) 

Low temperature magnetization relaxation in YBCO epitaxial 
thin films and single crystals: dissipation even at zero Kelvin, 
17:35349 (RA;FR) 

Thinning and rupture of a thin liquid film on a heated surface: 
Annual technical progress report, November 1, 1991—October 
31, 1992, 17:34232 (R;US) 

THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOPHENE 
Chemisorption and catalytic reactivity of cobalt and sulfur mono- 
layers on ordered molybdenum surfaces, 17:34124 (R;US) 
THIRD-HARMONIC GENERATION 
See HARMONIC GENERATION 
THIYL RADICALS 
Photoionization-photoelectron research, 17:34127 (RA;US) 
THORIUM 

Analysis of Th-U, U-Pu and Pu solutions with a hybrid K- 
edge/XRF analyzer, 17:33128 (RA;FR;In English, French) 

Optimal method for environmental radon and thoron daughter 
determination by alpha spectrometry, 17:34459 (IA;AT) 

THORIUM 234 

Natural analogue study at the Koongarra uranium deposit, Aus- 

tralia: Distribution of uranium in rock, 17:32845 (IA;JP) 
THORIUM COMPOUNDS 

Normal state resistivity and the phase diagram of U, _,Th,Be;3, 
17:35357 (R;US) 

THORIUM-HOCHTEMPERATUR PROTOTYPE REACTOR 

See THTR-300 REACTOR 

THORON 
See RADON 220 
THREE MILE ISLAND-2 REACTOR 
TMI-2 analysis, 17:33581 (R;US) 
THREE-BODY PROBLEM 

Coupled-rearrangement-channel calculations of loosely-coupled 
three-body systems, 17:35225 (RA;JP) 

Three-nucleon bound state, 17:35222 (RA;JP;in Japanese) 

THRUSTERS 

An overview of MHD seawater thruster performance and loss 

mechanisms, 17:33754 (R;US) 
THTR-300 REACTOR 

Hochtemperatur-Kernkraftwerk GmbH (HKG). A joint European 
undertaking. Hamm-Uentrop - Westfalen power plant. Annual 
report 1991, 17:33594 (1;DE;In German) 

THYRATRONS 
A 200 kV fast rise time, low jitter, trigger system with magnetic 
pulse sharpener, 17:34410 (R;US) 
TIGHT SANDS 
See SANDSTONES 
TIN COMPOUNDS 

See also TIN OXIDES 

Photoionization-photoelectron research, 17:34127 (RA;US) 

Studies of coupled chemical and catalytic coal conversion meth- 
ods: Fourth quarterly report, July-September 1988, 17:32602 
(R;US) 

TIN OXIDES 

Influence of surface defects and local structure on oxygenate re- 
action pathways over metal oxide surfaces: Progress report, 
August 1991—July 1992, 17:34081 (R;US) 

TIRES 

Whole tire disposal system, 17:33870 (PA;CA) 
TITANIUM 

Theoretical studies of molecular interactions, 17:34104 (RA;US) 
TITANIUM 44 

a clustering and spin-orbit force in “Ti, 17:35215 (RA;JP;In 
Japanese) 





TITANIUM ALLOYS 
F.C.C. metastable phase (A1-TiAl intermetallic compound) in- 
duced by mechanical alloying of Ti and Al elemental powders, 
17:33980 (R;IT) 
TITANIUM BORIDES 
Investigation of PACVD protective coating processes using ad- 
vanced diagnostics techniques: Performance report, 31 May 
1991-30 June 1992, 17:34004 (R;US) 
TITANIUM OXIDES 
Deposition of high T. superconductor thin films by pulsed ex- 
cimer laser ablation and their post-synthesis processing, 
17:34020 (RA;FR) 
TLD (DOSEMETERS) 
See THERMOLUMINESCENT DOSEMETERS 
TLD (DOSIMETRY) 
See THERMOLUMINESCENT DOSIMETRY 
TLD SYSTEMS 
See THERMOLUMINESCENT DOSEMETERS 
TMPN 
See ORGANIC OXYGEN COMPOUNDS 
TOBACCO PLANT 
See NICOTIANA 
TOKAMAK DEVICES 
See also DOUBLET-3 DEVICE 
NET TOKAMAK 
TEXT DEVICES 
TFTR TOKAMAK 
TORE SUPRA TOKAMAK 
WT-3 TOKAMAK 
Beta Ratio 
ideal-MHD operational limits for highly elongated tokamaks, 
17:35384 (RA;CH) 
Breeding Blankets 
Design of poloidal bit blanket for DEMO pliant, 17:35414 (RA;IT) 
Helium-cooled ceramic breeder bianket concept with 
lead/graphite as multiplier/moderator, 17:35413 (RA;IT) 
Cavity Resonators 
Design and development of 8 MW, 8 GHz LHRH system for 
Frascati tokamak upgrade (FTU), 17:35370 (RA;IT) 
Computerized Simulation 
FTU plasma position and current feedback control, 17:35371 


(RA;IT) 
Time dependent simulation of tokamak discharges, 17:35372 
(RA;IT) 
Design 
Small steady-state tokamak (TST) for divertor testing, 17:35405 
(R;US) 
Divertors 
Atomic and radiative processes in tokamak plasmas, 17:35393 
(RA;JP) 
Gas Cooling 
Helium-cooled ceramic breeder blanket concept with 
lead/graphite as multiplier/moderator, 17:35413 (RA;IT) 
lcr Heating 
A power compensation system for phased operation of the JET 
Ag antenna arrays, 17:35362 (R;US) 
ignition Systems 
Preliminary safety evaluations for IGNITOR, 17:35420 (RA;IT) 
Magnetic Surfaces 
Tokamak plasma shape identification based on the boundary in- 
tegral equations, 17:35378 (R;JP;in Japanese) 
Magnetohydrodynamics 
Ideal-MHD operational limits for highly elongated tokamaks, 
17:35384 (RA;CH) 
Mathematical Models 
Contributions to 16th symposium on fusion technology, 
17:35411 (R;IT) 
Neoclassical Transport T 
Theoretical and numerical studies in magnetic fusion: Annual 
progress report, 17:35364 (R;US) 
Neutron Fluence 
Design of poloidal bit blanket for DEMO plant, 17:35414 (RA;IT) 


TORNESS REACTOR 


tion t 
\deal-MHD operational limits for highly elongated tokamaks, 
17:35384 (RA;CH) 
Pellet injection 
Development of two-stage peliet injectors, 17:35419 (RA;IT) 
Pertormance T 
Development of two-stage peliet injectors, 17:35419 (RA;IT) 
Plasma Confinement 
Contributions to 16th symposium on fusion technology, 
17:35411 (R;IT) 
FTU plasma position and current feedback control, 17:35371 
(RA;IT) 
Plasma Heating 
Design and development of 8 MW, 8 GHz LHRH system for 
Frascati tokamak upgrade (FTU), 17:35370 (RA;IT) 
Plasma instability 
Time dependent simulation of tokamak discharges, 17:35372 
(RA; IT) 
Radiation Accidents 
Preliminary safety evaluations for IGNITOR, 17:35420 (RA;IT) 
Reactor Safety Experiments 
Preliminary safety evaluations for IGNITOR, 17:35420 (RA;IT) 
Shift Processes 
Water gas shift reaction section in tritium recovery plant, 
17:35415 (RA;IT) 
Steeis 
Experimental study of water interaction with steel wall and evalu- 
ation of resulting hydrogen permeation flux, 17:35417 (RA;IT) 
Stellarators 
Vacuum vessel design for TJ-II heliac device, 17:35412 (RA;IT) 
Stress Analysis 
Vacuum vessel design for TJ-Ii heliac device, 17:35412 (RA;IT) 
‘on Radiation 
Synchrotron radiation in inhomogeneous tokamak plasmas, 
17:35374 (R;FR) 
Thermonuclear Reactor Wallis 
Experimental study of water interaction with steel wall and evalu- 
ation of resulting hydrogen permeation flux, 17:35417 (RA;IT) 
Transients 
TRIDYN: Computer code for 2-D analysis of head and mass 
transfer transient of breeder pin, 17:35416 (RA;IT) 
Tritium 
Experimental study of water interaction with steel wall and evalu- 
ation of resulting hydrogen permeation flux, 17:35417 (RA;IT) 
Tritium Recovery 
Water gas shift reaction section in tritium recovery plant, 
17:35415 (RA;IT) 
TOKAMAK FUSION TEST REACTOR 
See TFTR TOKAMAK 
TOLUENE 
Aromatic-radical oxidation kinetics, 17:34161 (RA;US) 
Energy transfer properties and mechanisms, 17:34097 (RA;US) 
TOMOGRAPHY 
See also COMPUTERIZED TOMOGRAPHY 
Study on geotomography.: Underground fracture parameters 
derived from veloctiy and amplitude data using VSP method, 
17:35076 (IA;JP;in Japanese) 
TOOLS (EDUCATIONAL) 
See EDUCATIONAL TOOLS 
TOP PARTICLES 
On the profiles of jets initiated by light and heavy quarks, 
17:35154 (R;US) 
Top quark anomalous couplings, 17:35187 (RA;FR) 
TOPOLOGICAL MAPPING 
Quantum maps of geodesic flows on surfaces of constant nega- 
tive curvature, 17:35128 (R;FR) 
TORE SUPRA 
See TORE SUPRA TOKAMAK 
TORE SUPRA TOKAMAK 
Contributions to the design and to the fabrication of the magnet 
of the toroidal field of Tore Supra, 17:35403 (R;FR;In French) 
TORNESS REACTOR 
Torness computerized fuel records system, 17:33218 (RA;FR;In 
English, French) 
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TOROIDAL CONFIGURATION 


TOROIDAL CONFIGURATION 

Dynamical conservation of invariants by toroidal trajectories of 
guiding centres, 17:35373 (R;FR) 

Exact analytical solution of the toroidal singular mode equa- 
tions, 17:35381 (R;US) 

TOTAL-ABSORPTION SPECTROMETERS 

See SHOWER COUNTERS 

TOUGHNESS (FRACTURE) 
See FRACTURE PROPERTIES 
TOXIC MATERIALS 
A system for evaluating toxic air pollutants at Los Alamos Na- 
tional Laboratory: A large research and development facility, 
17:33042 (R;US) 
Toxic chemical risk acceptance criteria, 17:35064 (R;US) 
TRACK DETECTORS (GAS) 

See GAS TRACK DETECTORS 
TRADE (NUCLEAR) 

See NUCLEAR TRADE 
TRAFFIC CONTROL 

An interactive input data manager for the TRAF simulation sys- 
tem, 17:33813 (R;US) 

TRAINING REACTORS 

See also UTR-10-KINKI REACTOR 

A dedicated program for the extended longevity of research and 
training reactors, 17:33544 (RA;JP) 

TRANSFER (HEAT) 

See HEAT TRANSFER 
TRANSFER (IN ENVIRONMENT) 

See RADIONUCLIDE MIGRATION 
TRANSFORMERS 

Lightweight transformer demonstration: Quarterly status report, 
27 March 1989-25 June 1989, 17:34329 (R;US) 

Lightweight transformer demonstration: Semiannual status re- 
port, 1 April 1988-30 September 1988, 17:34328 (R;US) 

Lightweight transformer demonstration: Semiannual status re- 
port, 1 October 1987-31 March 1988, 17:34327 (R;US) 

Vapor solvent decontamination of PCB [polychlorinated 
biphenyls] transformer components, 17:33672 (PA;CA) 

TRANSIENTS 

A fast reactor transient analysis methodology for PCs: Volume 
3, LTC program manual of the QuickBASIC code, 17:33449 
(R;US) 

Boundary layer transition in Coriolis force field, 17:34246 
(RA;JP;in Japanese) 

Experiments on swept-wing boundary-layer transition, 17:34258 
(RA;JP;In Japanese) 

Preliminary investigations of transients in KKL, 17:33420 (IA;CH) 

TRANSITION FLOW 

Mechanism of the mode selection in bifurcations, 17:34254 
(RA;JP;in Japanese) 

Numerical simulations of hypersonic rarefied transition-regime 
flows.: DSMC method and navier-stokes computation, 
17:34263 (RA;JP;In Japanese) 

Special publication of National Aerospace Laboratory.: Pro- 
ceedings of the 7th and 8th NAL workshop on ‘investigation 
and control of boundary-layer transition’, 17:34240 (R;JP;In 
Japanese) 

Special publication of National Aerospace Laboratory.: Pro- 
ceedings of the 9th NAL symposium on aircraft computational 
aerodynamics, 17:33816 (R;JP;in Japanese) 

Study on a method to evaluate geothermal reservoirs.: Collec- 
tion and analysis of pressure transition data in the Sumikawa 
area. (1), 17:33380 (IA;JP;In Japanese) 

TRANSITION TEMPERATURE 
Normal state resistivity and the phase diagram of U,_,Th,Bei3, 
17:35357 (R;US) 
TRANSITIONS (ENERGY LEVEL) 
See ENERGY-LEVEL TRANSITIONS 
TRANSLOCATION 

[Plant growth with limited water]: Performance report, 17:33271 

(R;US) 
TRANSMISSION (DATA) 
See DATA TRANSMISSION 
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TRANSMISSION (HEAT) 

See HEAT TRANSFER 
TRANSMISSION LINES 

See POWER TRANSMISSION LINES 
TRANSONIC FLOW 

Transonic flow calculation around NACA-0012, 17:34276 (RA;JP) 

Two problems reducing the data accuracy in transonic wind tun- 
nel testing, 17:34295 (RA;JP;in Japanese) 

TRANSPORT 

See also WASTE TRANSPORTATION 

Criticality safety evaluations in support of fissile material trans- 
portation activities, 17:32892 (R;US) 

TRANSPORT (NEUTRON) 

See NEUTRON TRANSPORT 
TRANSPORT (RADIATION) 

See RADIATION TRANSPORT 
TRANSPORT THEORY 

See also NEOCLASSICAL TRANSPORT THEORY 

Plasma confinement theory and transport simulation: Technical 
progress report, May 1, 1991—April 30, 1992, 17:35365 (R;US) 

TRANSPORTATION SECTOR 

1990-1994 Research program. Energy and raw material conser- 
vation. Competitivity and industrial strategy, 17:33777 
(R;FR;in French) 

Panel presentation: LDC rate design and transportation issues, 
17:33881 (RA;US) 

Status of the follow-up of the transport management plan for de- 
velopment and the environment: A background report, 
17:33814 (1;DK;In Danish) 

[Decline of natural gas investments on Wall Street], 17:32824 
(RA;US) 

[Natural gas rate design and transportation issues], 17:33880 
(RA;US) 

TRANSPOSONS 

[Genomic variation in maize]: Final project report, 17:33269 
(R;US) 

TRANSURANIUM COMPOUNDS 

See also NEPTUNIUM COMPOUNDS 

Fixation of neodymium by coprecipitation with iron compounds, 
17:34144 (IA;JP) 

TRANSURANIUM ELEMENTS 

See also NEPTUNIUM 

PLUTONIUM 

Chemical behaviour of transuranic elements in the natural envi- 
ronment, 17:34142 (IA; JP) 

TRUEX hot demonstration: Final report, 17:32858 (R;US) 

TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 
TREATMENT (THERAPY) 
See THERAPY 
TRIGA TYPE REACTORS 
Higher power TRIGA research reactors, 17:33550 (RA;JP) 
TRIGLYCERIDES 
Nuclear Medicine Program progress report for quarter ending 
June 30, 1992, 17:34824 (R;US) 
TRITICUM 
See WHEAT 
TRITIUM 

An estimation of tritium inventory limits for the E-Area vaults, 
17:33032 (R;US) 

Management of tritium contaminated wastes national strategies 
and practices at some European countries, USA and Canada, 
17:32932 (R;FR) 

Measurement and modelling of tritium dispersion in vicinity of 
nuclear fusion facilities, 17:33266 (IA;JP) 

Migration of radionuclides through the terrestrial environment: 
Dependence on chemical and physical forms, 17:34651 (IA;JP) 

Neutron activation, gamma spectrometry and tritium measure- 
ments on Italian lithium aluminate and zirconate, as selection 
means of candidate breeders for fusion reactors, 17:35422 
(RIT) 

Summary of radiological impacts of Par Pond drawdown, 
17:33055 (R;US) 





Tritium in the Savannah River environment addendum to 
WSRC-RP-90-424-1, Revision 1, 17:34625 (R;US) 

Tritium migration in vapor deposited beta silicon carbide, 
17:34031 (R;US) 

Tritium pellet injector for the Tokamak Fusion Test Reactor, 
17:35406 (R;US) 

TRITIUM TARGET 
A calculation of n-T scattering cross sections, 17:35251 (RA;CN) 
TROPICAL REGIONS 

Possible climatic impact of tropical deforestation, 17:34600 

(RA;US) 
TROPOSPHERE 

A numerical model of the energy transfer processes in the lower 
atmosphere, 17:34592 (RA;US) 

Radiation in the natural and perturbed troposphere, 17:34598 
(RA;US) 

Transport by mean and turbulent motions, 17:34596 (RA;US) 

TROUT 

1991 McNary Dam Smolt monitoring program: Annual report, 
17:33310 (R;US) 

Monitoring of downstream salmon and steelhead at federal hy- 
droelectric facilities, 1991: Annual report, 17:33308 (R;US) 

TRU WASTES 
See ALPHA-BEARING WASTES 
TRUEX PROCESS 

TRUEX hot demonstration: Final report, 17:32858 (R;US) 

The monitoring and control of TRUEX processes: Volume 1, 
The use of sensitivity analysis to determine key process vari- 
ables and their control bounds, 17:32859 (R;US) 

TRX-1 
See REVERSE-FIELD PINCH 
TRYPANOSOMA 

The effects of double irradiation on the life time and immuno- 

genite of trypanasoma evansi, 17:34845 (IA;ID;In Indonesian) 
TRYPANOSOMIASIS 

The determination of potential immunogenicity against try- 

panosomiasis, 17:34844 (IA;ID;In Indonesian) 
TUBES 

See also PRESSURE TUBES 

Experimental investigation of the corrosion damage of steam 
generator tube-tube plate joints, 17:33985 (IA;CS;In Czech) 

NYX construction progress, 17:33510 (R;US) 

TUBES (CONDUITS) 

See PIPES 

TUFF 

A preliminary study of the chemistry of pore water extracted 
from tuff by one-dimensional compression, 17:34632 (R;US) 

Characterization of liquid-water percolation in tuffs in the unsat- 
urated zone, Yucca Mountain, Nye County, Nevada, 
17:32910 (R;US) 

Proceedings of the DOE/Yucca Mountain Site Characterization 
Project Radionucide Adsorption Workshop at Los Alamos Na- 
tional Laboratory, September 11-12, 1990, 17:32965 (R;US) 

TUMOR CELLS 

In vivo control of tumor growth by lonidamine and radiations: In- 
fluence of timing and sequence of drug administration and 
irradiation treatment, 17:34888 (R;IT) 

Strategies to improve the efficacy of radioimmunotherapy: Ra- 
diobiologic aspects, 17:34801 (RA;US) 

TUMORS 
See NEOPLASMS 
TUNA 
Isolation of 137-Cs in tuna fish by ammonium phosphomolyb- 
date (AMP), 17:34058 (1A;ID;In Indonesian) 
TUNNEL EFFECT 
Quantum tunneling in the driven SU(2) model, 17:35082 (R;FR) 
TUNNELS 

See also WIND TUNNELS 

MISTY ECHO Tunnel Dynamics Experiment—Data report: Vol- 
ume 1: Yucca Mountain Site Characterization Project, 
17:33001 (R;US) 

TURBINE BLADES 

Environme’ induced cracking of LP turbine rotor steel: Lab- 

oratory data and life prediction, 17:33974 (R;IT) 


ULTRASONIC TESTING 


Fatigue of structural timber according to the DVM theory 1, 
17:33394 (1;DK) 
Fracture toughness and fatigue tests on miniature specimens 
for plant components integrity assessment, 17:33977 (R;IT) 
High temperature fatigue and creep cracking behaviour of 1Cr- 
MoV steam turbine rotor steel, 17:33975 (R;IT) 
Initiation and ation of small fatigue cracks in low-alloy 
steels, 17:33976 (R;IT;In Italian) 
Oligocyclic fatigue resistance and time-dependent damage of 
1CrMoV rotor steel, 17:33973 (R;IT;In Italian) 
TURBINE PUMPS 
See PUMP TURBINES 
TURBULENT FLOW 
Development of wall turbulence structure, 17:34253 (RA;JP;In 
Japanese) 
Influence of density gradient on turbulent structure in the 2D 
shear flow, 17:34255 (RA;JP;In Japanese) 
LES turbulence modeling using DNS data base, 17:34259 
(RA;JP;In Japanese) 
Three-dimensional measurement of turbulent shear flows using 
digital image processing, 17:34293 (RA;JP;in Japanese) 
Turbulence model calculations of the effects of body forces on 
turbulent flows in a pipe, 17:34281 (RA;JP;in Japanese) 
Turbulent secondary flow as a coherent structure of turbulent 
shear flows, 17:34252 (RA;JP;in Japanese) 
TURKEY 
Air pollution in Turkey: causes, conditions, and remedies, 
17:32665 (IA;CS) 
TWO-NUCLEON TRANSFER REACTIONS 
Two-nucleon transfer at high spin associated with Coulomb ex- 
citations: As a probe for pairing gap, 17:35241 (RA;JP;In 
Japanese) 
TWO-PHASE FLOW 
Adiabatic two-phase flow in a test section with partial flow block- 
ages, 17:34236 (R;US) 
Computer simulation of two-phase flow in nuclear reactors, 
17:33470 (R;US) 
TYPE-Ii SUPERCONDUCTORS 
Radio-frequency surface impedance of type-li superconductors: 
Dependence upon the magnitude and angle of an applied 
static magnetic field, 17:35356 (R;US) 
TYPE-Iil SUPERCONDUCTORS 
See TYPE-Ii SUPERCONDUCTORS 


U 


U-GAS PROCESS 
Toms Creek IGCC Demonstration Project: Comprehensive report 
to Congress, Clean coal technology program, 17:33398 (R;US) 
U308 
See URANIUM OXIDES U308 
UAR 
See EGYPTIAN ARAB REPUBLIC 
UCLBL 
See LAWRENCE BERKELEY LABORATORY 
UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
UJM 
See JET MODEL 
ULCC 
See TANKER SHIPS 
ULTRACENTRIFUGE ENRICHMENT PLANTS 
See CENTRIFUGE ENRICHMENT PLANTS 
ULTRASONIC TESTING 

ASTUS system for verifying the transport seal TITUS 1, 
17:33196 (RA;FR;In French) 

Further development of the ultrasonic testing method for improv- 
ing the detection and analysis of corrosion cracks. Final 
report, 17:34307 (1;DE;in German) 

Ultrasonic detection of cracks perpendicular to the surface, 
17:34305 (IA;CS;In Czech) 
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ULTRASONIC WAVES 


ULTRASONIC WAVES 
Physical modeling by laser ultrasonics. Seismic prospecting ap- 
plication, 17:32694 (R;FR;In French) 
ULTRASONICS 
See ULTRASONIC WAVES 
UNCORRELATED-JET MODEL 
See JET MODEL 
UNDERGROUND 
Subsurface Science Program - Program Overview, 17:34752 
(R;US) 
UNDERGROUND DISPOSAL 
SUMO, System performance assessment for a high-level nuclear 
waste repository: Mathematical models, 17:32993 (R;US) 
UNDERGROUND EXPLOSIONS 
Completion report - Operation SCULPIN: Fiscal Year 1991, Part 
1, 17:34510 (R;US) 
Simulation of seismic signals from two-dimensional hydrody- 
namic calculations: Technical report, 17:34514 (R;US) 
UNDERGROUND FACILITIES 
See also MINES 
TUNNELS 
MISTY ECHO Tunnel Dynamics Experiment—Data report: Vol- 
ume 1: Yucca Mountain Site Characterization Project, 
17:33001 (R;US) 
Nonisothermal hydrologic transport experimental plan, 17:32990 
(R;US) 
Radon impact at underground working places in Germany (W), 
17:34916 (IA;AT) 
Thermal analysis of Yucca Mountain commercial high-level 
waste packages, 17:32999 (R;US) 
Transport of soluble species in backfill and rock, 17:32983 (R;US) 
UNDERGROUND HEAT DISTRIBUTION SYSTEMS 
See HEAT DISTRIBUTION SYSTEMS 
UNDERGROUND STORAGE 
Seismic-refiection test carried out at natural gas storage facili- 
ties at Steniille, 17:32836 (I;DK;In Danish) 
UNDERWATER VEHICLES 
See SUBMARINES 
UNDULATORS 
See WIGGLER MAGNETS 
UNIFIED GAUGE MODELS 
See also STANDARD MODEL 
General introduction and synopsis, 17:35147 (RA;FR) 
Tests of alternative models at a 500 GeV NLC, 17:35146 (R;FR) 
UNION OF SOVIET SOCIALIST REPUBLICS 
See USSR 
UNITED ARAB REPUBLIC 
See EGYPTIAN ARAB REPUBLIC 
UNITED KINGDOM 
NDA techniques applied to a major transfer of nuclear material, 
17:33157 (RA;FR;In English, French) 
Natural and anthropogenic radioactivity in coastal regions of UK, 
17:34993 (IA;AT) 
Nuclear weapons in Europe: Some thoughts about the next 10 
years, 17:33949 (RA;US) 
UNITED STATES OF AMERICA 
See USA 
UNIVERSITY OF CALIFORNIA LAWRENCE RADIATION LABO- 
RATORY 
See LAWRENCE BERKELEY LABORATORY 
UNSTEADY FLOW 
Development of a boundary element method program for nu- 
merical analysis of supersonic unsteady flow, 17:34266 
(RA;JP;in Japanese) 
Numerical simulation of unsteady large scale separated flow 
around oscillating airfoil, 17:34268 (RA;JP;In Japanese) 
URANIUM 
See also DEPLETED URANIUM 
Biological Effects 
Biological and chemical assessment of M-Area process dis- 


charge to TIM’s Branch, June 1985—December 1986, 
17:34750 (R;US) 
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Canning 
Trip report, ALCOA, New Kensington, PA., April 16, 1952, 
17:33515 (R;US) 
Corrosion 
An atmospheric corrosion accelerated test apparatus for oxida- 
tion studies of uranium, 17:33961 (R;CN;In Chinese) 
Ge Semiconductor Detectors 
The use of the hybrid K-edge densitometer for routine analysis 
of safeguards verification samples of reprocessing input 
liquor, 17:33159 (RA;FR;in English, French) 
Grain Orientation 
Trip report, Washington AEC, April 15, 1952: Preferred orienta- 
tion in uranium, 17:33972 (R;US) 
Gravimetric Analysis 
Determination of uranium in coated fuel particle compact by 
potassium fluoride fusion-gravimetric method, 17:34063 
(R;JP;In Japanese) 
Isotope Ratio 
Gamma and X-ray measurement of nuclear material concentra- 
tion and quantities, 17:33226 (RA;FR;In English, French) 
Specified reference materials for uranium isotopic measure- 
ments by gamma ray spectrometry, 17:33127 (RA;FR;In 
English, French) 
K Absorption 
The use of the hybrid K-edge densitometer for routine analysis 
of safeguards verification samples of reprocessing input 
liquor, 17:33159 (RA;FR;Iin English, French) 
Leaching 
Effects of different growth medium on leaching of law grade ura- 
nium ore using thiobacillus in a semi field experiment, 
17:35011 (IA;ID;in Indonesian) 
Machining 
FMPC, Fernald, Ohio, April 8, 9, 10, 1952, 17:32856 (R;US) 
Mass 
Non-destructive isotopic uranium assay by multiple delayed 
neutron measurements, 17:33173 (RA;FR;In English, French) 
Materials Recovery 
NRU fuel elements, 17:32877 (R;US) 
Milling 
Ra-226 in tissues of lake trout (Salvelinus namaycush) and lake 
whitefish (Coregonus clupeaformis) from water receiving 
drainage from U operations at Elliot Lake, Canada, 17:34767 
(1A;AT) 
Monitoring 
Matrix effects correction on 252Cf shufflers by application of the 
alternating conditional expectation to neutron flux monitor 
data, 17:33230 (R;US) 
Neutron Activation Analysis 
Environmental monitoring for uranium and neptunium at Yucca 
Mountain using Epithermal Neutron Activation Analysis, 
17:33039 (R;US) 
Neutron Detection 
A versatile passive/active neutron coincidence counter for in- 
plant measurements of plutonium and uranium, 17:33156 
(RA;FR;In English, French) 
Production 
Atlantic Richfield Hanford Company monthly report, January 
1972, 17:32876 (R;US) 
Chemical Processing Department monthly report, September 
1957, 17:32880 (R;US) 
Radicecological Concentration 
Radon concentration and, absorbed dose rate in air and con- 
centration of natural radionuclides in soil in Osaka district, 
Japan, 17:34707 (IA;AT) 
Sealed Sources 
Specified reference materials for uranium isotopic measure- 
ments by gamma ray spectrometry, 17:33127 (RA;FR;In 
English, French) 
Solutions 
Analysis of Th-U, U-Pu and Pu solutions with a hybrid K- 
edge/XRF analyzer, 17:33128 (RA;FR;In English, French) 
Solvent Extraction 
The efficiency of using various microorganisms in uranium ex- 
traction, 17:32851 (IA;ID;In Indonesian) 





Storage 

Results of the radiological survey at the former Chapman Valve 
Manufacturing Company, Indian Orchard, Massachusetts 
(Cl0001), 17:33051 (R;US) 
X-Ray Diffraction 

Trip report, Washington AEC, April 15, 1952: Preferred orienta- 
tion in uranium, 17:33972 (R;US) 

URANIUM 233 

Preparation and certification of reference materials of uranium 

isotopes nitric solutions, 17:33130 (RA;FR;In English, French) 
URANIUM 235 

A compact K-edge densitometer for uranium, 
(RA;FR;In English, French) 

Active neutron counting software for nuclear material verification 
with the neutron collar and the active well coincidence 
counter, 17:33180 (RA;FR;In English, French) 

Analysis of resonance cross section by means of corrected 
SLBW with multilevel effect, 17:35281 (RA;CN) 

Evaluation of the U-Pu residual mass from spent fuel assem- 
blies with passive and active neutronic methods, 17:33155 
(RA;FR;In French) i 

Non-destructive isotopic uranium assay by multiple delayed 
neutron measurements, 17:33173 (RA;FR;In English, French) 

Preparation and certification of reference materials of uranium 
isotopes nitric solutions, 17:33130 (RA;FR;In English, French) 

Simultaneous evaluation for (n,f) cross section of 2°5U, 25°Pu, 
238 and (n,7) cross sections of 25°U, 17:35272 (RA;CN) 

Simultaneous evaluation for correlated data of the fission cross 
sections of 25®Pu, 25°U and 2°5U and the capture cross sec- 
tion of 28U, 17:35282 (RA;CN) 

URANIUM 236 

Preparation and certification of reference materials of uranium 

isotopes nitric solutions, 17:33130 (RA;FR;In English, French) 
URANIUM 238 

Active neutron counting software for nuclear material verification 
with the neutron collar and the active well coincidence 
counter, 17:33180 (RA;FR;In English, French) 

Neutron scattering angular distribution of =U at En=10 MeV, 
17:35266 (RA;CN) 

Preparation and certification of reference materials of uranium 
isotopes nitric solutions, 17:33130 (RA;FR;In English, French) 

Progress on evaluation of neutron nuclear data at Beijing Uni- 
versity, 17:35191 (RA;CN) 

Radiological survey results at 10 Cliff Street, Beverly, Massa- 
chusetts (VB021), 17:33047 (R;US) 

Radiological survey results at 34 School Street, Beverly, Massa- 
chusetts (VB023), 17:33044 (R;US) 

Radiological survey results at 5 Cliff Street, Beverly, Massachu- 
setts (VB018), 17:33049 (R;US) 

Radiological survey results at 9 Porter Street, Beverly, Massa- 
chusetts (VB020), 17:33048 (R;US) 

Radiological survey results at Beverly Harbor, Beverly, Massa- 
chusetts (VB025), 17:33050 (R;US) 

Radiological survey results at Porter Street City Park, Beverly, 
Massachusetts (VB026), 17:33046 (R;US) 

Simultaneous evaluation for correlated data of the fission cross 
sections of 25°Pu, 25°U and 2°5U and the capture cross sec- 
tion of 8U, 17:35282 (RA;CN) 

The study of prompt neutron spectra of 25°U fission induced by 
fast neutron, 17:35269 (RA;CN) 

URANIUM ALLOYS 

An atmospheric corrosion accelerated test apparatus for oxida- 
tion studies of uranium, 17:33961 (R;CN;lin Chinese) 

Improved luoroscope for Building 321-M, 17:33507 (R;US) 

Incentives for the use of depleted uranium alloys as transport 
cask containment structure, 17:34221 (R;US) 

URANIUM COMPLEXES 
Modeling of metal sorption in a natural sediment-groundwater 
system, 17:34777 (RA;DE;In German) 
URANIUM COMPOUNDS 
See also URANIUM NITRATES 
URANIUM OXIDES 
URANYL COMPOUNDS 


17:33158 


URANIUM MINES 


Normal state resistivity and the phase diagram of U,_,Th,Be;3, 
17:35357 (R;US) 


URANIUM DEPOSITS 
See also KOONGARRA DEPOSIT 
Geochemical behaviour of natural uranium-series nuclides in 
geological formation, 17:32844 (IA;JP) 
URANIUM DIOXIDE 
Core-concrete interactions using molten UO. with zirconium on a 
basaltic basemat: The SURC-2 experiment, 17:33652 (R;US) 
Fabrication practice of uranium dioxide pellet for nuclear power 
plant, 17:32855 (R;CN;In Chinese) 
Integrated material accountancy system, 17:33207 (RA;FR;in 
English, French) 
Results of REIMEP 89 UO, pellet, 17:33136 (RA;FR;In English, 
French) 
Results of REIMEP '89 UO, powder, 17:33135 (RA;FR;Iin Eng- 
lish, French) 
The measurement capabilities of Phonid 3b, 
(RA;FR;In English, French) 
Thermochemical calculations for the urania-cesium iodide reac- 
tion, 17:34091 (R;JP) 


URANIUM HEXAFLUORIDE 

Containment and storage of uranium hexafluoride at US Depart- 
ment of Energy uranium enrichment plants, 17:34206 (R;US) 

Continuous monitoring of variations in the =5U enrichment of 
uranium in the header pipework of a centrifuge enrichment 
plant, 17:33165 (RA;FR;Iin English, French) 

Effective go/no go enrichment measurements, 
(RA;FR;In English, French) 

Recommendations for a Kalman filter to estimate and control 
freeze and sublime rates of gaseous diffusion plant 
freezer/sublimer systems, 17:32853 (R;US) 

The state-of-the-practice in low enriched UF, isotopic measure- 
ments in the European Community: results of REIMEP UF., 

17:33132 (RA;FR;In English, French) 


URANIUM ISOTOPES 
See also URANIUM 233 
URANIUM 235 
URANIUM 236 
URANIUM 238 
U- and Ra-isotopes in the Guadalquivir River, South of Spain, 
17:34762 (IA;AT) 


URANIUM MILLS 
See FEED MATERIALS PLANTS 


URANIUM MINES 

Absorption of radionuclides and other solutes in a natural wet- 
land system, 17:34766 (IA;AT) 

Alpha and gamma spectrometry for natural isotopes around ura- 
nium mines and nuclear power plants, 17:34773 (1IA;AT) 

Applications of passive radon dosimeters in mining areas, 
17:35000 (1A;CA) 

Atmospheric radon and radiation measurements around a low 
grade uranium mining and milling facility, 17:34551 (IA;AT) 
Environmental impact of the 'Zirovski Vrh’ uranium mine on the en- 

hancement of outdoor radon concentrations, 17:34562 (IA;AT) 

Environmental radiological levels and occupational exposure 
due to uranium mining and milling operations in Bulgaria, 
17:32848 (IA;AT) 

Gamma dose rates, radon and radon daughter (WL) concentra- 
tions in the old uranium mine of Maximilianshuette (i.K.) at 
Rudolfstein near Weissenstadt, Fichtelgebirge, June 1990, 
17:34673 (IA;AT) 

Identification and localization of radon sources in houses with 
extreme high radon concentrations, 17:34561 (IA;AT) 

Investigation and evaluation of the radiation exposure situation 
in uranium mining areas of East Germany, 17:32846 (IA;AT) 

Large-scale experimental personal alpha dosimetry in Canadian 
uranium producing facilities, 17:35004 (IA;CA) 

Measurement and dosimetry of long-lived alpha emitters in ura- 
nium mine atmospheres, 17:35002 (IA;CA) 

Past, present and future of dust research at the Elliot Lake Lab- 
oratory, 17:32850 (I;CA) 


17:33177 


17:33164 
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URANIUM MINES 


Potential co-carcinogens in the uranium mine environment: Part 
2: Potential interactions among workplace contaminants, 
17:34997 (IA;CA) 

Public radiation exposure due to radon transport from a uranium 
mine, 17:34924 (IA;AT) 

Submicron - sized aerosol measurements in an uranium mine, 
17:34668 (IA;AT) 

URANIUM NITRATES 

Application of the bubbling technique for the control of nuclear 

materials - evolution of the device, 17:33125 (RA;FR;In French) 
URANIUM ORES 

A review of the dosimetry from inhalation of long lived alpha ac- 
tivity in ore dust, 17:35001 (IA;CA) 

Biologically significant properties of refined uranium ore, 
17:34998 (IA;CA) 

Case history of natural analogue research on sandstone type 
uranium occurrences, Japan, 17:34656 (IA;JP) 

URANIUM OXIDE FUEL PLANT 
See MIXED OXIDE FUEL FABRICATION PLANTS 
URANIUM OXIDES 
See also URANIUM DIOXIDE 
URANIUM OXIDES U308 
URANIUM TRIOXIDE 

Radiological survey resuits at 10 Cliff Street, Beverly, Massa- 
chusetts (VB021), 17:33047 (R;US) 

Radiological survey results at 30 Cliff Street, Beverly, Massa- 
chusetts (VB022), 17:33045 (R;US) 

Radiological survey results at 34 School Street, Beverly, Massa- 
chusetts (VB023), 17:33044 (R;US) 

Radiological survey results at 5 Cliff Street, Beverly, Massachu- 
setts (VB018), 17:33049 (R;US) 

Radiological survey results at 9 Porter Street, Beverly, Massa- 
chusetts (VB020), 17:33048 (R;US) 

Radiological survey results at Porter Street City Park, Beverly, 
Massachusetts (VB026), 17:33046 (R;US) 

Results of the radiological survey at the former Chapman Valve 
Manufacturing Company, Indian Orchard, Massachusetts 
(C10001), 17:33051 (R;US) 

URANIUM OXIDES U308 

Biologically significant properties of refined uranium ore, 
17:34998 (IA;CA) 

Comparison of uranium retention in dogs exposed by inhalation 
to two yellowcake forms, 17:34999 (IA;CA) 

Fluorimetrich determination of uranium in mineral samples and 
phosphoric solutions, 17:34050 (1;CU;in Spanish) 

URANIUM TRIOXIDE 
Chemical Processing Department monthly report, September 
1959, 17:32883 (R;US) 
URANIUM X 1 
See THORIUM 234 
URANYL COMPOUNDS 

See also URANYL NITRATES 

Migration behavior of uranium (VI) in laboratory scale granite, 
17:32946 (IA;JP) 

URANYL NITRATES 

interlaboratory comparison exercise for the determination of 
uranium by potentiometric titration (first phase), 17:33134 
(RA;FR;In English, French) 

Results of REIMEP ‘89 uranyinitrate solution, 
(RA;FR;In English, French) 

URBAN AREAS 

Indoor radon levels, and dose estimation in Spanish major 
cities, 17:34721 (IA;AT) 

Project on urban energy: Report, 17:33883 (|;DK;In Danish) 

Saving electricity in relation to urban renewal in inner Vesterbro 

(Copenhagen, Denmark), 17:33805 (I;DK;In Danish) 


17:33137 


UREA 


Modelling regulation of decomposition and related 
root/mycorrhizal processes in arctic tundra soils: Final report, 
17:34637 (R;US) 

URIDINE 

Improving cancer treatment with cyclotron produced radionu- 
clides: Comprehensive progress report, February 1, 
1990—January 31, 1993, 17:34806 (R;US) 
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Improving cancer treatment with cyclotron produced radionu- 
clides: Progress report, 17:34805 (R;US) 
URINALYSIS 
See URINE 


URINE 
The determination of Neptunium-237 in urine by ICP-MS, 
17:34052 (R;US) 
US AEC MATERIALS TESTING REACTOR-IDAHO 
See MTR REACTOR 


US CLEAN COAL TECHNOLOGY PROGRAM 

Evaluation of gas-reburning and low NO, burners on a wall fired 
boiler: Technical progress report No. 7, April 1—June 30, 
1992, 17:33412 (R;US) 

US DOD 

Provide technical analysis of US Army weapons systems, and re- 
lated generic technologies of military interest, along with quick 
response technical support: Final report, 17:34498 (R;US) 

US DOE 
See also BETTIS 
FEED MATERIALS PRODUCTION CENTER 
HAPO 
HANFORD ENGINEERING DEVELOPMENT LABO- 
RATORY 
HANFORD RESERVATION 
IDAHO CHEMICAL PROCESSING PLANT 
IDAHO NATIONAL ENGINEERING LABORATORY 
KAPL 
LANL 
LAWRENCE BERKELEY LABORATORY 
LAWRENCE LIVERMORE LABORATORY 
MOUND LABORATORY 
NEVADA TEST SITE 
ORNL 
OAK RIDGE RESERVATION 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
ROCKY FLATS PLANT 
SANDIA LABORATORIES 
SAVANNAH RIVER PLANT 
STANFORD LINEAR ACCELERATOR CENTER 
US DOE FIELD OFFICES 
US NIPER 
Y-12 PLANT 

Hot dry rock - Summary, 17:33371 (RA;US) 

Hydrothermal energy conversion technology, 17:33750 (RA;US) 

Implementation of the Department of Energy's Personnel Secu- 
rity Assurance Program, 17:33089 (R;US) 

METC perspective, 17:33769 (R;US) 

Martin Marietta Energy Systems, Inc. new operating contract 
and the Department of Energy’s compliance documents, 
17:35446 (R;US) 

Overview of geopressured-geothermal, 17:32809 (RA;US) 

Quarterly report on program cost and schedule, third quarter FY 
1992, 17:32906 (R;US) 

Reporting oil overcharge refunds to the Internal Revenue Ser- 
vice, 17:33724 (R;US) 

Technical highlights of the availability and entry projects of the 
U.S. Department of Energy’s Radon Research Program, 
17:34703 (IA;AT) 

US DOE FIELD OFFICES 

Pension fund activities at Department laboratories managed by 
the University of California, 17:33690 (R;US) 

Validation of master safeguards and security agreements for 
DOE-Albuquerque facilities, 17:33239 (R;US) 

US NATIONAL ENVIRONMENTAL POLICY ACT 

NEPA follow-up studies: Introduction and summary, 17:33696 
(R;US) 

US NAVAL PETROLEUM RESERVES 

Endangered Species Program Naval Petroleum Reserves in 
California: Annual report, FY91, 17:32728 (R;US) 

US NBS 

Research for electric energy systems: 

17:33671 (R;US) 


An annual report, 





US NIPER 
Tiger Team Assessment of the National Institute for Petroleum 
and Energy Research, 17:34635 (R;US) 
US NRC 


Enforcement actions: Significant actions resolved: Quarterly 
progress report, Apri-June 1992: Volume 11, No. 2, 
17:33464 (R;US) 

Historical data summary of the systematic assessment of li- 
censee performance: Revision 10, 17:33465 (R;US) 

Title List of Documents Made Publicly Available, June 1-30, 
1992: Volume 14, No. 6, 17:33462 (R;US) 

Title list of documents made publicly available, July 1-31, 1992: 
Volume 14, No. 7, 17:33463 (R;US) 

United States Nuclear Regulatory Commission Staff Practice 
and Procedure Digest: Commission, Appeal Board and Li- 
censing Board decisions, July 1972—September 1991: Digest 
6, Revision 3, 17:33461 (R;US) 

US SUPERFUND 

Project management approach for the Waste Area Grouping 6 
Closure/Remediation Project at Oak Ridge National Labora- 
tory, Oak Ridge, Tennessee: Environmental Restoration 
Program, 17:33078 (R;US) 

USA 

See also CALIFORNIA 

A future targeting doctrine for U.S. strategic nuclear forces, 
17:33946 (RA;US) 

A proliferation containment strategy, 17:33956 (RA;US) 

Impact of a reduced nuclear weapons stockpile on strategic sta- 
bility, 17:33943 (RA;US) 

Interfacing 1990 US Census TIGER map files with New S 
graphics software, 17:35530 (R;US) 

Limiting U.S. policy options to prevent nuclear weapons prolifera- 
tion: The relevance of minimum deterrence, 17:33951 (RA;US) 

Nuclear proliferation in the Middle East, 17:33955 (RA;US) 

Nuclear weapons in a changing world, 17:33939 (RA;US) 

Rethinking nuclear employment policy, 17:33950 (RA;US) 

Review of industrial pollution prevention in the United States 
and Taiwan, 17:33823 (R;US) 

SDI performance and START constraints: Modeling phase-1 de- 
fense engagements, 17:33952 (RA;US) 

The future of defense and technology, 17:33937 (RA;US) 

The structure and intensity of energy use: Trends in five OECD 
nations, 17:33747 (R;US) 

U.S. nuclear weapons policy, 17:33948 (RA;US) 

USSR 

See also KAMCHATKA 

Demographic, agricultural products, and food consumption data 
for a collective farm in Oranoe District, lvankov District, Kiev 
Region, Ukraine, 17:35021 (R;US) 

Optoelectronics research in the former Soviet Union, 17:34331 
(R;US) 

Rethinking nuclear employment policy, 17:33950 (RA;US) 

Some Soviet views on strategic stability, 17:33944 (RA;US) 

UTERINE CERVIX CARCINOMA 

See CARCINOMAS 

UTR-10-KINKI REACTOR 


Neutronic calculations for modification of Kinki University Reac- 
tor from HEU to LEU fuels, 17:33554 (RA;JP) 


V 


V CODES 
VMCON: Nonlinearly constrained optimization, 
(CM;US) 
VACUUM COATING 
Thermal analysis of magnetron sputtering designs, 17:33999 
(R;US) 
VACUUM SYSTEMS 
Air ejector experiments using the two-dimensional supersonic- 
cascade tunnel. 2nd Report.: Relationship between ejector 
performance and throat area ratio (I), 17:34237 (R;JP;in 
Japanese) 


17:35487 


VALVES 
Nondestructive Testing 


VALVES 
Acoustic Emission Testing 
Evaluation of nonintrusive examination methods, 
(RA;US) 
Acoustic Monitoring 
Use of ultrasonics and acoustics in measurement of solenoid 


valve stroke time at Hope Creek generating station, 17:33615 
(RA;US) 
Electric Motors 
Assessment of valve actuator motor rotor degradation by 
Fourier analysis of current waveform, 17:33628 (RA;US) 
Diagnosing MOV problems using comparative trace analysis, 
17:33625 (RA;US) 
Electrical Testing 
Inservice diagnostics for solenoid operated valves, 17:33616 
(RA;US) 
Fallures 
A review of historical check valve failure data, 17:33634 (RA;US) 
Motor-operated valves - French experience, 17:33640 (RA;US) 
In-Service Inspection 
A critical review of valve categories, 17:33612 (RA;US) 
Alternate position testing of check valves, 17:33633 (RA;US) 
Evaluation of proposed inservice testing procedures for parallel- 


line safety injection and accumulator discharge check valves, 
17:33637 (RA;US) 


Fermi Mi check vaive program, 17: 33632 (RA;US) 


17:33636 


Inservice diagnostics for solenoid operated valves, 17:33616 
(RA;US) 

Inservice testing bases program, 17:33620 (RA;US) 

Lessons learned from validation testing of diagnostic systems 
for motor-operated valves, 17:33624 (RA;US) 

NRC check vaive action plans and inspection results, 17:33643 
(RA;US) 

NRC inspections of licensee activities to improve the perfor- 
mance of motor-operated valves, 17:33644 (RA;US) 

Nonintrusive testing of check valves, 17:33629 (RA;US) 

Operability testing of electrical motor operated valves, 17:33601 
(RA;US) 

Recent solenoid-operated valve experiences involving mainte- 
nance and testing deficiencies, 17:33613 (RA;US) 

Recommendations on frequently encountered relief requests, 
17:33623 (RA;US) 


Regulatory/operability issues inservice testing, 17:33642 
RA;US 


Reviews of ASME Section XI pump and valve relief requests 
post Generic Letter 89-04, 17:33611 (RA;US) 
Rulemaking efforts on codes and standards, 17:33645 (RA;US) 


Tennessee Valley Authority motor-operated valve methodology 
for design basis review and thrust calculations, 17:33602 
(RA;US) 

Test quality, 17:33609 (RA;US) 

The future of inservice testing pump and valve programs at nu- 
clear power facilities, 17:33619 (RA;US) 

Toeing the line - Meeting minimum compliance regulations, 
17:33610 (RA;US) 

Toledo Edison program and diagnostic experience with pneu- 
matic operated valves, 17:33617 (RA;US) 

Infrared Therm 
Toledo Edison review of thermographic analysis of valve opera- 
tions, 17:33630 (RA;US) 
Leaks 
Live-loading improvements, 17:33631 (RA;US) 
Magnetic Testing 

Evaluation of nonintrusive examination methods, 

(RA;US) 
Maintenance 

An integral part of an integrated preventive maintenance pro- 
gram, 17:33618 (RA;US) 

Live-loading improvements, 17:33631 (RA;US) 

Nondestructive Testing 

Diagnosing MOV problems using comparative trace analysis, 

17:33625 (RA;US) 


17:33636 
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VALVES 
Performance 


Performance 

Similarity analysis - A basis for MOV verification (Motor Oper- 
ated Valve), 17:33639 (RA;US) 

Solenoid-operated valves and related equipment - A status re- 
port, 17:33647 (RA;US) 

Performance Testing 

A review of regulatory issues associated with the testing of 
valves for the Sizewell B PWR in UK, 17:33638 (RA;US) 

Alternate position testing of check valves, 17:33633 (RA;US) 

Alternative method for full flow stroke testing of safety injection 
tank check valves at Fort Calhoun Nuclear Station, 17:33622 
(RA;US) 

An update to inplace testing of safety/relief valves utilizing lift 
assist technology, 17:33621 (RA;US) 

Application of hydraulic network analysis to motor operated but- 
terfly valves in nuclear power plants, 17:33600 (RA;US) 

Comanche Peak check valve reliability program, 17:33635 
(RA;US) 

Evaluation of proposed inservice testing procedures for parallel- 
line safety injection and accumulator discharge check valves, 
17:33637 (RA;US) 

Fermi ll check valve program, 17:33632 (RA;US) 

Guidelines document for inservice testing programs, 17:33614 
(RA;US) 

Inservice testing bases program, 17:33620 (RA;US) 

Lessons learned from validation testing of diagnostic systems 
for motor-operated valves, 17:33624 (RA;US) 

Load sensitive behavior in motor-operated valves, 17:33605 
(RA;US) 

NRC check valve action plans and inspection results, 17:33643 
(RA;US) 

NRC inspections of licensee activities to improve the perfor- 
mance of motor-operated valves, 17:33644 (RA;US) 

Nonintrusive testing of check valves, 17:33629 (RA;US) 

Operability testing of electrical motor operated valves, 17:33601 
(RA;US) 

Recent experience with testing of parallel disc gate valves under 
accident flow conditions, 17:33599 (RA;US) 

Recent solenoid-operated valve experiences involving mainte- 
nance and testing deficiencies, 17:33613 (RA;US) 

Recommendations on frequently encountered relief requests, 
17:33623 (RA;US) 

Regulatory/operability 
(RA;US) 

Reviews of ASME Section XI pump and valve relief requests 
post Generic Letter 89-04, 17:33611 (RA;US) 

Rulemaking efforts on codes and standards, 17:33645 (RA;US) 

Special considerations for testing rising rotating stem MOVs, 
17:33627 (RA;US) 

Tennessee Valley Authority motor-operated valve methodology 
for design basis review and thrust calculations, 17:33602 
(RA;US) 

Test quality, 17:33609 (RA;US) 

The future of inservice testing pump and valve programs at nu- 
clear power facilities, 17:33619 (RA;US) 

Toeing the line - Meeting minimum compliance regulations, 
17:33610 (RA;US) 

Use of ultrasonics and acoustics in measurement of solenoid 
valve stroke time at Hope Creek generating station, 17:33615 
(RA;US) 

Using torque switch settings and spring pack characteristics to 
determine actuator output torques, 17:33626 (RA;US) 

Research Programs 

Pump and valve research at the Oak Ridge National Laboratory, 

17:33475 (RA;US) 
Sizing 

Special considerations for testing rising rotating stem MOVs, 

17:33627 (RA;US) 
Torque 

Using torque switch settings and spring pack characteristics to 

determine actuator output torques, 17:33626 (RA;US) 
Ultrasonic Testing 

Evaluation of nonintrusive examination methods, 17:33636 

(RA;US) 


issues inservice testing, 17:33642 
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VAN ALLEN BELTS 
See RADIATION BELTS 
VANADIUM 
Theoretical studies of molecular interactions, 17:34104 (RA;US) 
VANADIUM MINERALS 
See MINERALS 
VANADIUM OXIDES 

Laser spectroscopy and dynamics of transient species formed in 

pyrolysis reactions, 17:34153 (RA;US) 
VAPORS 

Collecting soil vapor from the Vadose Zone with an instru- 
mented membrane system, 17:34744 (R;US) 

Numerical simulations of hypersonic rarefied transition-regime 
flows.: _DSMC method and navier-stokes computation, 
17:34263 (RA;JP;In Japanese) 

VAX COMPUTERS 
See DEC COMPUTERS 
VEGETABLE OILS 
The effects of radiation on the oxidation of rice bran, 17:34847 
(IA;ID;In Indonesian) 
VEGETABLES 
See also GARLIC 
MUNGBEANS 
ONIONS 

Environmental study for radionuclide in Miri Lake area, Nuba 
Mountains, 17:34765 (1A;AT) 

Levels of natural radioactivity in some vegetable samples, 
17:34906 (IA;AT) 

The soil-to-plant concentration ratios and the soil concentration 
of naturally occurring radionuclides of the thorium series in a 
region with high thorium background, 17:34699 (IA;AT) 

VEGETATION 
See PLANTS 
VEHICLES 
See also AIR CUSHION VEHICLES 
AUTOMOBILES 
ELECTRIC-POWERED VEHICLES 
SPACE VEHICLES 

An overview of the natural gas vehicle market: Developments 
and prospects, 17:32821 (RA;US) 

Evaluation of aftermarket fuel delivery systems for natural gas 
and LPG vehicles, 17:33936 (R;US) 

Remote driving with reduced bandwidth communication, 
17:34190 (R;US) 

VELOCITY 

Laminar-turbulent transition of a boundary layer by disturbances 
in the main stream, 17:34247 (RA;JP;in Japanese) 

Three-dimensional boundary-layer transition on a swept cylin- 
der, 17:34248 (RA;JP;In Japanese) 

VENTILATION 

Simulation of simple test case, case 2D1: Two-dimensional 
isothermal forced convection, 17:33780 (R;DK) 

Thermal plumes in ventilated rooms: Vertical volume flux influ- 
enced by enclosing walls, 17:33783 (R;DK) 

Turbulent flow in rooms ventilated by the mixing principle: Com- 
parisons between computational fluid dynamics and full-scale 
experiments, 17:33782 (R;DK) 

VENTILATION DUCTS 

See DUCTS 

VENTILATION 
VERIFICATION 
A new spent fuel attribute tester for in situ verification of light wa- 
ter reactor spent fuel, 17:33162 (RA;FR;In English, French) 

VESSELS 

See CONTAINERS 
VESSELS (CHEMICAL REACTIONS) 

See CHEMICAL REACTORS 
VESSELS (PRESSURE) 

See PRESSURE VESSELS 
VESSELS (REACTOR) 

See REACTOR VESSELS 
VIBRATIONS (LATTICE) 

See LATTICE VIBRATIONS 





VIBRATIONS (MECHANICAL) 
See MECHANICAL VIBRATIONS 
VIDEO TAPES 

Improving image reviewing with a new system (Emoss, Memo- 
bank and Movicom devices), 17:33197 (RA;FR;in English, 
French) 

VINYL CHLORIDE 
Time-resolved FTIR emission studies of laser photofragmenta- 
tion and radical reactions, 17:34135 (RA;US) 
VINYLBENZENE 
See STYRENE 
VITRIFICATION 

In situ vitrification of a mixed-waste contaminated soil site: The 
116-B-6A crib at Hanford: CERCLA treatability test report, 
17:32998 (R;US) 

Self-cleaning feed distributing delivery device for glass melters, 
17:34046 (PA;US) 

vVLcc 
See TANKER SHIPS 
voc 
See ORGANIC COMPOUNDS 
VOLATILE MATTER 
VOLATILE MATTER 

Dynamic underground stripping demonstration project: Interim 
engineering report, 17:34745 (R;US) 

High-Energy Corona for destruction of volatile organic contami- 
nants in process off-gases, 17:33000 (R;US) 

Remote purge and trap of volatile organic compounds in high 
level radioactive wastes at the Idaho Chemical Processing 
Plant, 17:33024 (R;US) 

Technology status report: Off-gas treatment technologies for 
chlorinated volatile organic compound air emissions, 
17:34627 (R;US) 

VOLCANOES 

Effects of the Mt. Pinatubo eruption on the radiative and chemi- 
cal processes in the troposphere and stratosphere, 17:34621 
(R;US) 

The distribution of gamma-emitting natural radionuclides in sur- 
face sediments from a volcanic area (Milos - Island - Aegean 
Sea - Greece), 17:34691 (IA;AT) 

VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VORTICES 

Boundary layer transition in Coriolis force field, 17:34246 
(RA;JP;In Japanese) 

Coherent vortex structure in a two-dimensional excited jet, 
17:34243 (RA;JP;In Japanese) 

Effects of sound on the artificially generated longitudinal vortex 
pair in boundary layer, 17:34244 (RA;JP;In Japanese) 

Generation of longitudinal vortices in supersonic flow, 17:34272 
(RA;JP;In Japanese) 

Special publication of National Aerospace Laboratory.: Pro- 
ceedings of the 7th and 8th NAL workshop on ‘investigation 
and control of boundary-layer transition’, 17:34240 (R;JP;In 
Japanese) 


WwW 


W PLUS BOSONS 
Experimental issues in measuring W_*W,* scattering, 17:35156 
(R;US) 
WAK 
Evaluation of input accountancy tank calibrations at WAK since 
1982, 17:33205 (RA;FR;In English, French) 
WAKEFIELD ACCELERATORS 
Single-bunch beam breakup in a dielectric-lined waveguide, 
17:34359 (R;US) 
WALKER CARCINOMA 
See EXPERIMENTAL NEOPLASMS 
WALLS 
Insulating stud, 17:33807 (PA;CA) 
Two problems reducing the data accuracy in transonic wind tun- 
nel testing, 17:34295 (RA;JP;In Japanese) 


WATER 


Wind tunnel tests and CFD in Fuji Heavy Industries, 17:34297 
(RA;JP;in Japanese) 
Wind tunnel! wall interference correction at subsonic speeds, 
17:34294 (RA;JP;in Japanese) 
WARD IDENTITY 
A Polyakov action on Riemann surfaces. Pt. 2, 17:35130 (R;FR) 
WASHINGTON 
Natural gas data book, 17:32834 (R;US) 
Seismic imaging of the SWCC, 17:32698 (R;US) 
WASTE BURIAL 
See UNDERGROUND DISPOSAL 
WASTE CHEMICALS 
See CHEMICAL WASTES 
WASTE FORMS 
DWPF waste form compliance plan (Draft Revision), 17:33031 
(R;US) 
Leaching behavior of zirconium-containing ceramic waste 
forms, 17:32958 (IA;JP) | 
Natural systems prediction of radionuclide migration, 17:34652 
(IA;JP) 
Research and development of waste forms for geological dis- 
posal, 17:32948 (IA;JP) 
The radioactive wastes and environment protection: an 
overview, 17:32939 (R;FR) 
WASTE HEAT UTILIZATION 
Improved technologies for the rational use of energy in the glass 
industry. Proceedings, 17:33825 (|;DE) 
Twinbed compact regenerative burners for glass melting, 
17:33839 (IA;DE) 
WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE PROCESSING 
WASTE STORAGE 
WASTE TRANSPORTATION 
Decision making, risk assessment, and uncertainty analysis in 
environmental management, 17:33707 (R;US) 
Electron beam treatment of coal-fired flue gas, 17:33247 (IA;JP) 
US Department of Energy Environmental Restoration and 
Waste Management: Five-Year Plan, Fiscal Years 1994— 
1998: Student edition, 17:33069 (R;US) 
WASTE PROCESSING 
See also RADIOACTIVE WASTE PROCESSING 
Electron beam treatment of wastewater, 17:33248 (IA; JP) 
Technology needs assessment: Evaluation of the molten salt 
oxidation process technology, 17:32916 (R;US) 
WASTE PROCESSING PLANTS 
Hazardous Waste/Mixed Waste Treatment Building throughput 
study, 17:33030 (R;US) 
Maintenance implementation pian for B Plant, 17:33023 (R;US) 
WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE STORAGE 
See also RADIOACTIVE WASTE STORAGE 
Final Safety Analysis Document for Building 693 Chemical 
Waste Storage Building at Lawrence Livermore National Lab- 
oratory, 17:33091 (R;US) 
WASTE TRANSPORTATION 
Historical overview of domestic spent nuclear fuel shipments in 
the United States, 17:32913 (R;US) 
WASTE TREATMENT 
See WASTE PROCESSING 
WASTE WATER 
Electron beam treatment of wastewater, 17:33248 (IA;JP) 
Experimental study on the detection of free fluids and gases in 
waste packages by acoustic methods, 17:32936 (R;FR) 
Toxicity testing results on increased supernate treatment rate of 
3700 gallons/batch: Revision 1, 17:33043 (R;US) 
WASTEFORMS 
See WASTE FORMS 
WATER 
See also DRINKING WATER 
FRESH WATER 
GROUND WATER 
RAIN WATER 
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SEAWATER 
WASTE WATER 

Comprehensive design of large spiral ground heat exchangers, 
17:33792 (RA;NL) 

Dynamical analysis of highly excited molecular spectra, 
17:34103 (RA;US) 

Environmental study for radionuclide in Miri Lake area, Nuba 
Mountains, 17:34765 (1A;AT) 

Influence of evaporation processes on molecule ratio HDO/H, 1°- 
Odan Hp '®-O/H2 '®-O in water, 17:34775 (IA;ID;In Indonesian) 

Kinetics data base for combustion modeling, 17:34186 (RA;US) 

Laser induced grating spectroscopy, 17:34101 (RA;US) 

Liquid chromatographic analysis of coal surface properties: 
Quarterly progress report, Aprit-June 1992, 17:32652 (R;US) 

Local standard calibration to the international standard (Smow) 
for determining '*-O and D composition in water sample, 
17:34061 (IA;ID;in Indonesian) 

Natural radionuclides in the muds and waters used in thermal 
therapy in Abano Terme, Italy, 17:34768 (IA;AT) 

Protective role of ceramic filters against natural radioactivity of 
water, 17:34203 (IA;AT) 

Theoretical studies of combustion dynamics, 17:34150 (RA;US) 

Trace uranium concentration in water samples and uranium 
content and radon exhalation rate in building materials, 
17:34057 (IA;AT) 

Unimolecular reaction dynamics and vibrational overtone spec- 
troscopy of highly vibrationally excited molecules, 17:34131 
(RA;US) 

VUV studies of photodissociation and photoionization dynamics, 
17:34120 (RA;US) 

WATER COOLANT 
See WATER 
WATER COOLED GRAPHITE MODERATED REACTORS 
See LWGR TYPE REACTORS 
WATER HEATERS 
Fluid heater system, 17:33809 (PA;CA) 
Foam insulating a water heater, 17:33810 (PA;CA) 
WATER MODERATED REACTORS 
See also BWR TYPE REACTORS 
JMTR REACTOR 
MAPLE TYPE REACTORS 
MTR REACTOR 
NSRR REACTOR 
PWR TYPE REACTORS 
TRIGA TYPE REACTORS 
WWR TYPE REACTORS 
ALPHA - the long-term passive decay heat removal and aerosol 
retention programme, 17:33421 (IA;CH) 
WATER MODERATOR 
See WATER 
WATER POLLUTION 

Environmental situation and environmental research in the new 
Federal States - summary and outlook, 17:33699 (IA;DE;In 
German) 

WATER QUALITY 

Collecting soil vapor from the Vadose Zone with an instru- 

mented membrane system, 17:34744 (R;US) 
WATER SOURCE HEAT PUMPS 

Heating and cooling system using heat exchanger, 17:33808 

(PA;CA) 
WATER TABLES 

Groundwater Maps of the Hanford Site, December 1991, 
17:34746 (R;US) 

Water-table elevations on the Hanford Site and outlying areas, 
1991, 17:34741 (R;US) 

WATER TREATMENT PLANTS 

Start-up of an anaerobic/oxic process for phosphorus removal at 
the Northwest Quadrant Wastewater Treatment Plant: Final 
report, 17:33864 (R;US) 

WATERBORNE PARTICLES 

See PARTICULATES 

WATERFLOODING 

A field laboratory for improved oil recovery: Final report, 

17:32700 (R;US) 
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WAVE ENERGY CONVERTERS 
Ocean wave air compressor, 17:33390 (PA;CA) 
WAVE FORMS 

Consideration on boundary-layer 

(RA;JP;In Japanese) 
WAVE PROPAGATION 

Analysis of the velocity model problem for seismic image pro- 
cessing, 17:32696 (R;FR;In French) 

Deterministic transfer function for transionospheric propagation, 
17:35116 (R;US) 

Experimental study on the detection of free fluids and gases in 
waste packages by acoustic methods, 17:32936 (R;FR) 

Local estimation of anisotropy parameters in transverse 
isotropic media (Tl), 17:32695 (R;FR;In French) 

WAVEFORMS 
See WAVE FORMS 
WAVEGUIDES 

BEEMER: An integrated optics design tool, 17:35123 (R;US) 

Computer determination of the scattering matrix properties of N- 
port cavities, 17:34374 (R;US) 

High power rf window and waveguide component development 
and testing above 100 MW at X-band, 17:34430 (R;US) 

Numerical modelling of the deflecting mode (HEM,,) of a cylin- 
drical disk-loaded waveguide, 17:34361 (R;FR) 

Single-bunch beam breakup in a dielectric-lined waveguide, 
17:34359 (R;US) 

WAVES (SHOCK) 
See SHOCK WAVES 
WAXES 

Baseline design/economics for advanced Fischer-Tropsch tech- 
nology: Quarterly report, January-March 1992, 17:32616 
(R;US) 

Low severity upgrading of F-T waxes with solid superacids: 
Progress report, March 1, 1992—May 30, 1992, 17:32629 
(R;US) 

WAZ 16 
See NICKEL BASE ALLOYS 
WEAPONS 
See also CHEMICAL WARFARE AGENTS 
DIRECTED-ENERGY WEAPONS 
NUCLEAR WEAPONS 

Challenge inspections in Arms Control treaties: Any lessons for 
strengthening NPT verification?, 17:33957 (R;US) 

Provide technical analysis of US Army weapons systems, and re- 
lated generic technologies of military interest, along with quick 
response technical support: Final report, 17:34498 (R;US) 

WECS 
See WIND TURBINES 
WEIGHT INDICATORS 

Evaluation of measurement data from continuous calibration 
procedures at an input accountancy tank, 17:33201 
(RA;FR;In English, French) 

WELDED JOINTS 

Short cracks in piping and piping welds: Semiannual report, 
April-September 1991: Volume 2, No. 1, 17:33476 (R;US) 

The Meta-Lax method of stress reduction in welds: Phase 2 
study, 17:33969 (R;US) 

Verification of ultrasonic indications in austenitic overlay, 
17:34304 (IA;CS;in Slovak) 

WELDS 
See WELDED JOINTS 
WELL CASINGS 


Design, build, develop and test a fieldworthy spiral tool and 
packer for casing repair: Quarterly report, March 15, 1992— 
June 15, 1992, 17:32703 (R;US) 
WELL DRILLING 
Critique of drilling research, 17:33375 (RA;US) 
Latch mechanism for use in association with a mechanical 
drilling jar, 17:34316 (PA;CA) 
WELL LOGGING EQUIPMENT 
Downhole ultrasonic transit-time flowmetering means and 
method, 17:32712 (PA;CA) 
WELL MAINTENANCE 
See WELL SERVICING 


receptivity, 17:34245 





WELL RECONDITIONING 
See WELL SERVICING 
WELL SERVICING 
Wellhead isolation tool and method of use thereof, 17:32711 
(PA;CA) 
WELLS 
See also ABANDONED WELLS 
DISPOSAL WELLS 
GEOTHERMAL WELLS 
NATURAL GAS WELLS 
OIL WELLS 
Local estimation of anisotropy parameters in transverse 
isotropic media (Tl), 17:32695 (R;FR;In French) 
Radon monitoring of geothermal wells in the Po plain, 17:34680 
(IA;AT) 
WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WESTERN EUROPE 
See EUROPE 
WHEAT 
Combustion of grain on a moving grate, 17:33289 (R;SE;In 
Swedish) 
WIGGLER MAGNETS 
Development of a pulsed microwiggler system, 17:34413 (R;US) 
Field correction in three dimensions for a one-meter long per- 
manent magnet wiggler, 17:34403 (R;US) 
Tests of a model pole assembly for the ALS U8.0 undulator, 
17:34419 (R;US) 
WILLOWS 
Combustion of Salix in circulating fluidized beds, 17:33290 
(R;SE;in Swedish) 
WIND 
Some simple improvements to an emergency response model 
for use in complex coastal terrain, 17:34525 (R;US) 
WIND ENERGY CONVERSION SYSTEMS 
See WIND TURBINES 
WIND FARMS 
See WIND TURBINE ARRAYS 
WIND GENERATORS 
See ELECTRIC GENERATORS 
WIND TURBINES 
WIND POWER PLANTS 
Application of 5 wind energy converters Ventis 20-100 at 
favourable wind sites in the FRG, wind demo-project 80-800 
kW. Final report, 17:33393 (1;DE:in German) 
WIND TUNNELS 
Accura 
Wind tunnel tests and CFD in Fuji Heavy Industries, 17:34297 
(RA;JP;In Japanese) 
Aerodynamics 
Wind tunnel test and CFD in Kawasaki Heavy Industries Gifu, 
17:34298 (RA;JP;In Japanese) 
Wind tunnel testing and CFD simulation in Mitsubishi Heavy In- 
dustries, 17:34299 (RA;JP;In Japanese) 
Wind tunnel tests and CFD in Fuji Heavy Industries, 17:34297 
(RA;JP;In Japanese) 
Alrfolis 
Air ejector experiments using the two-dimensional supersonic- 
cascade tunnel. 2nd Report.: Relationship between ejector 
performance and throat area ratio (I), 17:34237 (R;JP;In 
Japanese) 
Computer Architecture 
Numerical wind tunnel hardware, 17:34270 (RA;JP;In Japanese) 
Computer Calculations 
Numerical wind tunnel hardware, 17:34270 (RA;JP;In Japanese) 
Numerical wind tunnel.: Requirements and the outline, 
17:34269 (RA;JP;In Japanese) 
Operating system for numerical wind tunnel, 
(RA;JP;In Japanese) 
Computerized Simulation 
Rarefied gas numerical wind tunnel Vil. OREX, 17:34265 
(RA;JP;In Japanese) 


17:34271 


WOOD ALCOHOL 


Computers 
Operating system for numerical wind tunnel, 
(RA;JP;In Japanese) 
Historical 
Wind tunnel test and CFD in Kawasaki Heavy Industries Gifu, 
17:34298 (RA;JP;in Japanese) 
Wind tunnel testing and CFD simulation in Mitsubishi Heavy In- 
dustries, 17:34299 (RA;JP;in Japanese) 
Interterence 
Special publication of National Aerospace Laboratory.: Pro- 
ceedings of the 9th NAL symposium on aircraft computational 
aerodynamics, 17:33816 (R;JP;in Japanese) 
Wind tunnel testing and CFD simulation in Mitsubishi Heavy In- 
dustries, 17:34299 (RA;JP;in Japanese) 
Monte Carlo Method 
Rarefied gas numerical wind tunnel Vil. OREX, 17:34265 
(RA;JP;in Japanese) 
Operation 
Operating system for numerical wind tunnel, 
(RA;JP;In Japanese) 
Pertormance Testing 


On the roles of wind tunnel testing and computational fluid dynam- 
ics in the aircraft development, 17:34296 (RA;JP;in Japanese) 

Wind tunnel test and CFD in Kawasaki Heavy Industries Gifu, 
17:34298 (RA;JP;in Japanese) 

Wind tunnel testing and CFD simulation in Mitsubishi Heavy In- 
dustries, 17:34299 (RA;JP;in Japanese) 

Wind tunnel tests and CFD in Fuji Heavy Industries, 17:34297 
(RA;JP;In Japanese) 

Smokes 

Wind tunnel test and CFD in Kawasaki Heavy Industries Gifu, 

17:34298 (RA;JP;in Japanese) 
Flow 


17:34271 


17:34271 


Air ejector experiments using the two-dimensional supersonic- 
cascade tunnel. 2nd Report.: Relationship between ejector 
performance and throat area ratio (I), 17:34237 (R;JP;In 
Japanese) 

Transonic Flow 

Wind tunnel test and CFD in Kawasaki Heavy Industries Gifu, 

17:34298 (RA;JP;In Japanese) 
Vacuum Systems 

Air ejector experiments using the two-dimensional supersonic- 
cascade tunnel. 2nd Report.: Relationship between ejector 
performance and throat area ratio (I), 17:34237 (R;JP;in 
Japanese) 

Walls 

Wind tunnel testing and CFD simulation in Mitsubishi Heavy In- 
dustries, 17:34299 (RA;JP;in Japanese) 

Wind tunnel tests and CFD in Fuji Heavy Industries, 17:34297 
(RA;JP;In Japanese) 

WIND TURBINE ARRAYS 

Masnedoe wind turbine array: Output and energy production of 
5 WINDANE 40, 750 kW windmills placed on the island of 
Masnedoe, 17:33391 (R;DK;In Danish) 

WIND TURBINES 

See also HORIZONTAL AXIS TURBINES 

Frequency-domain synthesis of the fatigue load spectrum for 
the NPS 100-kW wind turbine, 17:33397 (R;US) 

The WINDFLOWER wind power plant - construction of a 
demonstration plant and technology transfer. Final report, 
17:33392 (1;DE;in German) 

WINDSCALE REPROCESSING PLANT 

See SELLAFIELD REPROCESSING PLANT 
WINE 

See BEVERAGES 
wooD 

Development of fuel alcohol technologies.: Research and 
development of a total system (total system using woody ma- 
terials), 17:33278 (RA;JP) 

Study of wood liquefaction: hydroprocessing of solvolysis oil, 
17:33273 (R;FR;In French) 

WOOD ALCOHOL 

See METHANOL 
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WOOD BURNING FURNACES 


WOOD BURNING FURNACES 
in-home demonstration of the reduction of woodstove emissions 
from the use of densified logs, 17:33293 (R;US) 
WOOD WASTES 
The effects of H2SO, and NaOH solutions on irradiated sawdust 
for ethanol production, 17:33276 (IA;ID;in Indonesian) 
WORKERS 
See PERSONNEL 
WORKING (MATERIALS) 
See MATERIALS WORKING 
WT-3 TOKAMAK 
He and H2* densities at the plasma boundary, 17:35435 (RA;JP) 
WWR TYPE REACTORS 
Retrofitting of WWR- and RBMK-reactors, 17:33586 (RA;DE;In 
German) 


xX 


X RADIATION 
See also HARD X RADIATION 
Center for X-Ray Optics, 1991, 17:34491 (R;US) 
Polarizing optics for the soft x-ray regime: Whispering-gallery 
mirrors and multilayer beamsplitters, 17:34323 (R;US) 
X-RASERS 
See X-RAY LASERS 
X-RAY FLUORESCENCE ANALYSIS 
Analysis of Th-U, U-Pu and Pu solutions with a hybrid K- 
edge/XRF analyzer, 17:33128 (RA;FR;In English, French) 
Effective go/no go enrichment measurements, 17:33164 
(RA;FR;In English, French) 
X-RAY LASERS 
Capillary discharge extreme ultraviolet lasers: Progress report, 
December 15, 1991—December 14, 1992, 17:34325 (R;US) 
Characteristics of soft X-ray laser beam emitted from laser pro- 
duced Ge plasma, 17:35396 (RA;JP) 
Geometric optics scaling laws for x-ray laser coherence, 
17:34342 (R;US) 
Numerical simulation for recombination x-ray laser, 17:35398 
(RA:JP) 
Opacity of laser-plasma and x-ray lasers, 17:35395 (RA;JP) 
Polarizing optics for the soft x-ray regime: Whispering-gallery 
mirrors and multilayer beamsplitters, 17:34323 (R;US) 
Study of a compact soft X-ray laser, 17:35397 (RA;JP) 
Transient x-ray laser schemes at 1 p» and at 2 yz, 17:34322 (R;US) 
Whispering-gallery mirrors for short-wavelength laser cavities: 
Shapes and tolerances, 17:34320 (R;US) 
X-RAY RADIOGRAPHY 
Non-damaging, portable radiography: Applications in arms con- 
trol verification, 17:33958 (R;US) 
Sampling methods and non-destructive examination techniques 
for large radioactive waste packages, 17:32938 (R;FR) 
X-RAY SOURCES 
Conceptual design report for the UNI-CAT beam line proposal, 
17:34390 (R;US) 
X-RAY SPECTRA 
GRPNL2: Fitting gamma & x-ray peak multiplets, 17:35481 
(CM;US) 
X-RAY SPECTROMETERS 
Radiation detectors for room temperature operation: A survey of 
alternative materials, 17:34448 (R;US) 
X-RAY TRANSMISSION SCANNING 
See PHOTON TRANSMISSION SCANNING 


Y 


Y*RESONANCES 
See BARYONS 
Y-12 PLANT 
Closure plan for the 9409-5 Tank Storage Facility (S-017) at the 
US DOE Y-12 Plant, 17:33102 (R;US) 
Environmental Management Department Quality Assurance 
Project Plan for Radionuclide Emission Measurements 
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Project for compliance with National Emission Standards for 
Hazardous Air Pollutants (NESHAP), 17:34628 (R;US) 

Work plan, health and safety plan, and site characterization for the 
Waste Coolant Processing Facility (T-038), 17:33033 (R;US) 

Y-12 construction/demolition landfill Vi: Permit application, Parts 
1 and 2: Revision 1, 17:33036 (R;US) 

YAYO!I REACTOR 
Researches at the University of Tokyo fast neutron sources re- 
actor, YAYOI, 17:33546 (RA;JP) 

YELLOW CAKE 

See URANIUM OXIDES U308 
YOSHIDA SARCOMA 

See EXPERIMENTAL NEOPLASMS 
YTTRIUM 81 

Level structure of ®'Y, 17:35230 (RA;JP;in Japanese) 
YTTRIUM ALUMINIUM GARNETS 

See ALUMINIUM OXIDES 
YTTRIUM OXIDES 

Atomic resolution imaging and analysis with the STEM, 
17:34493 (R;US) 

Growth and properties of ultrathin YBajCu3;07_, layers, 
17:34009 (R;US) 

YUCCA MOUNTAIN 

Characterization of liquid-water percolation in tuffs in the unsat- 
urated zone, Yucca Mountain, Nye County, Nevada, 
17:32910 (R;US) 

Does localized recharge occur at a discharge area within the 
ground-water flow system of Yucca Mountain, Nevada?, 
17:32911 (R;US) 

Environmental monitoring for uranium and neptunium at Yucca 
Mountain using Epithermal Neutron Activation Analysis, 
17:33039 (R;US) 

Thermal analysis of Yucca Mountain commercial high-level 
waste packages, 17:32999 (R;US) 


Z 


Z NEUTRAL BOSONS 
DELPHI results on the Z° — bb-bar partial width and on the aver- 
age B hadrons semileptonic branching ratio, 17:35167 (R;FR) 
New physics through final state photons, 17:35172 (R;FR) 
Tests of the electromagnetic properties of the Z in 
ete- —Zy,ZZ, 17:35184 (RA;FR) 
ZEA MAYS 
See MAIZE 
ZEOLITES 
Configurational diffusion of asphaltenes in fresh and aged cata- 
lysts extrudates: Quarterly progress report, March 20, 
1992—June 20, 1992, 17:34083 (R;US) 
ZERO POWER REACTORS 
See aiso IFR REACTOR 
The development of ZPRL digital control system, 17:33494 
(RA;JP) 
ZINC 
Pilot network for metals in wet deposition, 17:34531 (R;US) 
Some effects of substitutional impurities in high T. supercon- 
ductors, 17:34019 (RA;FR) 
ZINC 60 
Local potential a-cluster model for ®°Zn, 17:35214 (RA;JP) 
ZINC OXIDES 
Methanol synthesis from synthesis gas in the presence of Cu, Al 
and Zn - mixed - oxide catalysts, 17:33304 (R;FR;In French) 
ZINC SELENIDES 
Novel ways of depositing ZnTe films by a solution growth tech- 
nique: Final subcontract report, 1 January 1990-1 January 
1992, 17:33319 (R;US) 
ZINC TELLURIDES 
Fabrication of stable, large-area, thin-film CdTe photovoltaic 
modules: Annual subcontract report, 10 May 1991-9 May 
1992, 17:33322 (R;US) 
Novel ways of depositing ZnTe films by a solution growth tech- 
nique: Final subcontract report, 1 January 1990-1 January 
1992, 17:33319 (R;US) 





ZIRCONIUM OXIDES 


ZINC-MANGANESE BATTERIES Core-concrete interactions using molten UO, with zirconium on a 
Reduction of mercury in zinc/alkal/manganese batteries, basaltic basemat: The SURC-2 experiment, 17:33652 (R;US) 
17:33677 (IA;DE;In German) Deposition of high T. superconductor thin films by pulsed ex- 
ZIRCONATES cimer laser ablation and their post-synthesis processing, 
The heat capacity and derived thermophysical properties of 17:34020 (RA;FR) 
LizZrO3 and LigZrOg from 0 to 1000 K, 17:35409 (R;NL) Effect of transiucence of engineering ceramics on heat transfer 
ZIRCONIUM ALLOYS in diesel engines: Final report, 17:33912 (R;US) ; 
Methods of studying oxide scales grown on zirconium alloys in Low severity upgrading of F-T waxes with solid superacids: 
autociaves and in a PWR, 17:34041 (IA;CH) Progress report, March 1, 1992-May 30, 1992, 17:32629 
ZIRCONIUM OXIDES (R\US) — cs . 
Analytical and experimental evaluation of joining ceramic oxides Nucleation in stress-induced tetragonal-monociinic transforma- 
to ceramic oxides and ceramic oxides to metal for advanced tion of constrained zirconia, 17:34002 (R;US) 
heat engine applications: Final report, 17:33911 (R;US) 
Compaction of submicron and nanocrystalline AlzO3-ZrO2 ce- 
ramics, 17:34027 (R;US) 


ERA Vol. 17, No. 12 729 





Contract Number Index 


Numbers assigned to DOE contracts announced in documents in this publication are listed. Contract numbers are sorted 


alphanumerically and list the primary corporate author of the document cited, the citation number, and the report number 
or other document identification. 


Contract No. Abstract No. Report No. Contract No. Abstract No. Report No. 


AC01-88FE61684 Gilbert/Commonwealth, Inc., Reading, PA AC02-81ER40012 Pennsylvania Univ., Philadelphia, PA 
(United States) (United States) 
17:33760 DOE/FE/61684-—92/C0054 17:34446 DOE/ER/40012-T3 
AC01-91ER30156 USDOE Office of Energy Research, AC02-83CH10093 National Renewable Energy Lab., 
Washington, DC (United States). Of- Golden, CO (United States) 
fice of Program Analysis 17:33315 NREL/MP-—451-4778A 
17:32595 DOE/ER/30156-T1 17:33320 NREL/TP-—410-5008 
Brookhaven National Lab., Upton, NY 17:33323 NREL/TP—413-5092 
(United States) 17:33324 NREL/TP-—432-4981 
17:33104 BNL-—45081 17:33332 DOE/CH/10093—148 
17:33470 BNL-47783 17:33336 NREL/MP-451-4778B 
17:33483 BNL-NUREG-—47767 17:33395 NREL/TP-257-4671 
17:33573 BNL-47728 17:33396 NREL/TP-257-4674 
17:33957 BNL-46941 17:33319 NREL/TP-410-4959 
17:33960 BNL-46330 17:33321 NREL/TP—411-5017 
17:34319 BNL-47802 17:33322 NREL/TP—413-5011 
17:34355 BNL-47930 17:33325 NREL/TP—451-4999 
17:34389 BNL-47931 17:33326 NREL/TP—451-5014 
17:34489 BNL-47797 17:33849 DOE/CH/10093—138 
17:34527 BNL-47679 . 17:33893 NREL/TP—249-4988 
17:35157 BNL—47830 17:33936 NREL/TP—420-4892 
17:35195 BNL-47820 17:34494 DOE/CH/10093—139 
17:35259 BNL-46195 Ohio State Univ., Columbus, OH (United 
17:35260 BNL-47886 States). Nuclear Engineering Program 
17:35261 BNL-47925 17:33484 CONF-890555-—26 
17:35347 BNL-47823 17:33485 CONF-890634—4 
17:35466 ESTSC—000468C760000 17:33486 CONF-891 0507-1 
Oak Ridge National Lab., TN (United Lawrence Berkeley Lab., CA (United 
States) States) 
17:33968 CONF-9210161-2 17:32632 LBL-32005 
Nuclear Regulatory Commission, Wash- 17:32698 LBL-31982 
ington, DC (United States). Div. of 17:32983 LBL-27579 
Regulatory Applications 17:32984 LBL-31760 
17:35019 NUREG/CR-4409-Vol.4 17:32985 LBL-31761 
AC02-76CH03000 Fermi National Accelerator Lab., Batavia, 17:32986 LBL-32310 
IL (United States) 17:33301 LBL-30866 
17:34357 FNAL/C-92/210 17:33359 LBL-32729 
17:34358 FNAL/C-92-/211 17:33683 LBL-32211 
17:34359 FNAL/C-92-212 17:33684 LBL-32212 
17:34391 FNAL/C-92/89 17:33710 LBL-32275 
17:34392 FNAL/C-92/100 17:33720 LBL-32541 
17:34393 FNAL/C—92/209 17:33738 LBL-31667 
17:34394 FNAL-TM—1788 17:33739 LBL-31882 
17:34395 FNAL-TM—1795 17:33740 LBL-32118 
17:35162 FNAL/C-92/160-E 17:33741 LBL-32487 
Columbia Univ., New York, NY (United 17:33742 LBL-32487-Rev. 
States) 17:33743 LBL-32670 
17:35361 CONF-920913-8 17:33747 LBL-32431 
Princeton Univ., NJ (United States). 17:33794 LBL-30852 
Plasma Physics Lab. 17:33795 LBL-31144 
17:35400 PPPL-2857 17:33796 LBL-31308 
AC02-79ET10815 Tennessee Univ., Tullahoma, TN (United 17:33797 LBL-31350 
States). Space inst. 17:33798 LBL-31633 
17:32670 DOE/ET/10815—198 17:33799 LBL-31636 
17:33755 DOE/ET/10815-177 17:33800 LBL-31721 
Southwest Research Inst., San Antonio, 17:33801 LBL-32108 
TX (United States). Dept. of Bio- 17:33802 LBL-32671 


sciences and Bioengineering 17:33862 LBL-31351 
17:35065 DOE/RA/50219-T22 17:34124 LBL-32444 


730 ERA Vol. 17, No. 12 





AC03-76SF00515 


AC03-89ERS1114 


Abstract No. 


17:34145 
17:34349 
17:34350 
17:34367 
17:34368 
17:34369 
17:34370 
17:34419 
17:34420 
17:34421 

17:34422 
17:34423 
17:34424 
17:34483 
17:34484 
17:34491 

17:34496 
17:34497 
17:34573 
17:34575 
17:34731 

17:34732 
17:34733 
17:34789 
17:34790 
17:34795 
17:35427 
17:35428 
17:35429 
17:35530 
17:33682 

17:33685 
17:33686 
17:33737 
17:33793 

17:34371 

17:34574 

17:34576 
17:34734 


California Inst. for Energy Efficiency, 


Report No. 


LBL-21237 
LBL-31522 
LBL-31525 
LBL-32027 
LBL-32222 
LBL-32249 
LBL-32624 
LBL-31960 
LBL-31967 
LBL-32026 
LBL-32028 
LBL-32791 
LBL-PUB-706 
LBL-32445 
LBL-32460 
LBL-31521 
LBL-32036 
LBL-32037 
LBL-31588 
LBL-32408 
LBL-26007 
LBL-27170(1992) 
LBL-31864 
LBL-32165 
LBL-32165-Rev.1 
LBL-32795 
LBL-31523 
LBL-31524 
LBL-31917 
LBL-32641 
LBL-32059 
LBL-32234 
LBL-32235 
LBL-31635 
LBL-30377 
LBL-32793 
LBL-32119 
LBL-32758 
LBL-32759 


Berkeley, CA (United States) 


17:33751 


Stanford Linear Accelerator Center, 
Menlo Park, CA (United States) 


17:34352 
17:34373 
17:34374 
17:34375 
17:34376 
17:34377 
17:34378 
17:34427 
17:34428 
17:34429 
17:34430 
17:34431 
17:34432 
17:34433 
17:34434 
17:34435 
17:34436 
17:34437 
17:34438 
17:34444 
17:34486 
17:35084 
17:35154 
17:35174 
17:35515 


General Atomics, San Diego, CA (United 


States) 
17:35376 


LBL-32669 


SLAC-PUB-5865 
SLAC-PUB-5879 
SLAC-PUB-5880 
SLAC-PUB-5881 
SLAC-PUB-5893 
SLAC-PUB-5941 
SLAC-PUB-5942 
SLAC-—370-Rev.4 
SLAC-PUB-5841 
SLAC-PUB-5876 
SLAC-PUB-5877 
SLAC-PUB-5885 
SLAC-PUB-5887 
SLAC-PUB-5890 
SLAC-PUB-5891 
SLAC-PUB-5900 
SLAC-PUB-5908 
SLAC-PUB-5912 
SLAC-PUB-5933 
SLAC-PUB-5944 
SLAC-PUB-5694 
SLAC-PUB-5856 
SLAC-PUB-5909 
SLAC-PUB-5910 
SLAC-—401 


GA-A-20993 


Contract No. 


AC04-76DP00613 


AC04-76DP00789 


Abstract No. 


AC04-76DP00789 


Report No. 


Allied-Signal Aerospace Co., Kansas City, 
MO (United States). Kansas City Div. 


17:34332 
17:34565 


KCP-613-4863 
KCP-613-4964 


Argonne Nationai Lab., IL (United States) 


17:34033 


ANL/CP-—75668 


Centaur Associates, inc., Washington, 
DC (United States) 


17:34336 


SAND-92-0740C 


Sandia National Labs., Albuquerque, NM 
(United States) 


17:32833 
17:32888 
17:32889 
17:32890 
17:32891 
17:33001 
17:33002 
17:33003 
17:33004 
17:33005 
17:33090 
17:33234 
17:33235 
17:33236 
17:33237 
17:33335 
17:33397 
17:33659 
17:33660 
17:33707 
17:33868 
17:33869 
17:33997 
17:33998 
17:34214 
17:34215 
17:34216 
17:34217 
17:34218 
17:34219 
17:34220 


SAND-92-1898 

SAND-91-0079 

SAND-91-2641C 
SAND-91-2709C 
SAND-92-0250C 
SAND-89-0972/1 
SAND-—90-2366C 
SAND-—90-2569 

SAND-91-1493 

SAND-92-0936C 
SAND-—92-1689C 
SAND-92-0108/2 
SAND-—92-0146C 
SAND-92-0732 

SAND-92-0955C 
SAND-91-1282 

SAND-92-0611C 
SAND-92-1404C 
SAND-92-1725C 
SAND-92-1691C 
SAND-92-1364C 
SAND-92-1483C 
SAND-92-0213C 
SAND-92-2001C 
SAND-91-0558 

SAND-91-2608C 
SAND-91-2656C 
SAND-91-2710C 
SAND-92-1502C 
SAND-92-1632C 
SAND-92-1830C 
SAND-92-1971C 
SAND-92-2640C 
SAND-92-1745C 
SAND-91-2856C 
SAND-92-0876C 
SAND-92-0878C 
SAND-92-1797C 
SAND-92-1914C 
SAND-91-2474 

SAND-92-1047 

SAND-92-0368C 
SAND-92-0877C 
SAND-92-1767 

SAND-91-2340 

SAND-92-1845C 
SAND-92-1323C 
SAND-92-0364 

SAND-91-2625C 
SAND-92-0152C 


ESTSC-—000261D078000 


SAND-92-0778C 
SAND-92-1764C 


SAND-89-2370-Vol.4 


Nuclear Regulatory Commission, Wash- 


ington, DC (United States). Div. of 


Engineering 


17:33654 


NUREG/CR-5772-Vol.1 


ERA Vol. 17, No. 12 


731 





AC04-76DP00789 


Contract No. 


AC04-76DR00789 


AC04-76EV01013 


AC05-760U00001 


Abstract No. Report No. 


Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Div. of 
Systems Research 

17:33652 NUREG/CR-5564 
Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Div. of 
Issue Resolution 
17:33650 NUREG/CR-4832-Vol.3- 
Pt.4 
17:33651 NUREG/CR-5305-Vol.1 

Sandia National Labs., Livermore, CA 
(United States) 

17:34031 SAND-92-8217 

American Society of Heating, Refrigerat- 
ing and Air-Conditioning Engineers, 
Inc., Atlanta, GA (United States) 

17:34883 CONF-910529— 

Chem-Nucleer Geotech, Inc., Grand 

Junction, CO (United States) 
17:32916 DOE/ID/12584—97 
EG and G Mound Applied Technologies, 
Miamisburg, OH (United States) 
17:35430 MLM-3759(OP) 
Mound, Miamisburg, OH (United States) 
17:34488 MLM-3761 
17:34504 MLM-3762 
17:34505 MLM-3763 
17:34578 MLM-3756 

Environmental Equipment Corp., Hous- 

ton, TX (United States) 
17:33282 DOE/CS/40083-T1 
17:33283 DOE/CS/40083-T2 
17:33284 DOE/CS/40083-T3 
17:33285 DOE/CS/40083-T4 

Portsmouth Gaseous Diffusion Piant, OH 
(United States) 

17:32854 POEF-T-3600 

Martin Marietta Energy Systems, Inc., 
Oak Ridge, TN (United States) 

17:32857 POEF-E-447 

Martin Marietta Energy Systems, inc., 

Piketon, OH (United States) 
17:35512 POEF-T-3559B 

Oak Ridge Associated Universities, Inc., 
TN (United States) 

17:34884 CONF-9209191—1- 
Extd.Abst. 

17:35057 CONF-9205215-2 

17:35247 ORAU-88/K-32 

Oak Ridge National Lab., TN (United 
States) 

17:34303 CONF-9206271-3 

American Society of Heating, Refrigerat- 
ing and Air-Conditioning Engineers, 
Inc., Atlanta, GA (United States) 

17:34879 CONF-910529— 

Oak Ridge inst. for Science and Educa- 
tion, TN (United States) 

17:33039 DOE/OR/00033-T 487 
17:34535 DOE/OR/00033-T488 

Oak Ridge K-25 Site, TN (United States). 
UEO Enrichment Technical Opera- 
tions Div. 

17:34206 K/ETO-99 
lilinois Univ., Urbana, IL (United States) 
17:34390 CONF-9209182-1 

Oak Ridge National Lab., TN (United 
States) 

17:32853 ORNUTM-12183 
17:32913 CONF-920905-21 
17:32917 DOE/MWIP—1 
17:32991 ORNLV/ER-119 


732 ERA Vol. 17, No. 12 


Abstract No. 


17:32992 
17:33044 
17:33045 
17:33046 
17:33047 
17:33048 
17:33049 
17:33050 
17:33051 
17:33052 
17:33064 
17:33065 
17:33066 
17:33067 
17:33068 
17:33079 
17:33080 
17:33244 
17:33245 
17:33265 
17:33294 
17:33455 
17:33668 
17:33696 
17:33786 
17:33787 
17:33788 
17:33813 
17:33966 
17:33967 
17:33968 
17:34005 
17:34006 
17:34007 
17:34008 
17:34009 
17:34010 
17:34011 
17:34035 
17:34036 
17:34051 
17:34052 
17:34053 
17:34054 
17:34189 
17:34190 
17:34191 
17:34192 
17:34303 
17:34344 
17:34493 
17:34520 
17:34523 
17:34531 
17:34582 
17:34633 
17:34735 
17:34736 
17:34737 
17:34738 
17:34739 
17:34788 
17:34796 
17:34797 
17:34799 
17:34824 
17:35020 
17:35058 
17:35059 
17:35086 
17:35088 
17:35331 


Report No. 


ORNL/ER-126 
ORNL/RASA-91/9 
ORNL/RASA-91/11 
ORNL/RASA-91/12 
ORNL/RASA-~91/14 
ORNL/RASA-91/15 
ORNL/RASA-91/17 
ORNL/RASA-91/29 
ORNL/RASA-92/1 
ORNL/RASA-92/2 
CONF-900211 1— 
CONF-9209165—1 
CONF-9209165-2 
CONF-921029-3 
CONF-921029-4 
ORNL/RASA-91/18 
ORNL/RASA-91/30 
CONF-920656—4 
CONF-9206210-3 
CONF-921029—1 
ORNL/TM—12030 
ORNL/TM—1 1641 
CONF-9111173— 
CONF-891098—13 
CONF-9210154—1 
CONF-921 110-26 
CONF-921203-4 
CONF-9207148-1 
CONF-9206173-9 
CONF-9209200-1 
CONF-9210161-2 
CONF-920402-56 
CONF-9206271--2 
CONF-920802-2 
CONF-920878-2 
CONF-920944—1 
CONF-920947—1 
CONF-9211101—1 
CONF-920854—1 
CONF-921 183-2 
CONF-9206274—1 
CONF-9209199-1 
CONF-9209208—1 
CONF-921 104-4 
CONF-9109110-9 
CONF-9208120-2 
CONF-9208125-1 
CONF-921 181-1 
CONF-9206271-3 
CONF-9209206-1 
CONF-920839—1 
ORNUTM-—12134 
ORNL/TM-12151 
CONF-9206114—18 
ORNL/CDIAC—44 
CONF-9209196-1 
ORNL/RASA-91/23 
ORNL/RASA-91/24 
ORNL/RASA-91/28 
ORNL/TM—12062 
ORNL/TM—12096 
CONF-9105365-1 
ORNL/TM—12138 
CONF-9206273-1 
ORNL/TM-12174 
ORNU/TM-—12159 
ORNL/TM-—12160 
CONF-920815-8 
CONF-9209165-3 
CONF-920741—1 
CONF-9207113-2 
CONF-9206275-1 





Abstract No. Report No. 


17:35342 CONF-9208146-1 
17:35343 CONF-9208147—1 
17:35344 CONF-920948-1 
17:35345 CONF-920948-2 
17:35360 CONF-920728—1 
17:35362 CONF-920930—1 
17:35404 CONF-920264—2 
17:35405 CONF-920930-2 
17:35406 CONF-920921 1-1 
17:35438 CONF-891098—14 
17:35442 ORNL/TM-12082 
17:35456 CONF-920815-6 
17:35457 CONF-921219-2 
17:35460 ESTSC—000194MNFRMO0O 
17:35464 ESTSC—000462IPCXTO0O 
17:35488 ESTSC—0004971036000 
17:35508 ORNL/TM-12190 
17:35509 ORNLU/TM-12192 
17:35510 ORNL/TM-12195 
17:35531 ORNL/TM-12098 
17:35532 ORNL/TM-12144 
17:33078 ORNL/ER/Sub-89- 
UB147/3 
17:33902 ORNL/Sub-85-22008/2 
17:33903 ORNL/Sub-85-22008/3 
17:33904 ORNL/Sub-85-2201 1/2 
17:33905 ORNL/Sub-85-22031/2 
17:33906 ORNL/Sub-86-22049/1 
17:33907 ORNL/Sub-86-95906/2 
17:33908 ORNL/Sub-86-95915/1 
17:33909 ORNL/Sub-87-SA581/1 
17:33910 ORNL/Sub-87-SB045/1 
17:33911 ORNL/Sub-87-SB046/1 
17:33912 ORNL/Sub-88-22042/2 
17:33913 ORNL/Sub-90-SG372/1 
17:33996 ORNL/SUB-—88- 
07685CT92/02 
17:34030 ORNL/Sub-87-07685/2 
Oak Ridge Y-12 Plant, TN (United States) 
17:33036 Y/TS-747/R1 
17:33038 YWN-131 
Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of 
Nuclear Reactor Regulation 
17:33475 NUREG/CP-0123 
17:33616 NUREG/CP-0123 
17:33634 NUREG/CP-0123 
17:33637 NUREG/CP-0123 
17:33648 NUREG/CP-0123 
Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Div. of 
Engineering 
17:33477 NUREG/CR-5859 
17:33478 NUREG/CR-6008 
Oak Ridge National Lab., TN (United 
States). Radiation Shielding Informe- 
tion Center 
17:35328 ORNURSIC—54 
Oak Ridge Y-12 Plant, TN (United States) 
17:32892 Y/ALF—417 
17:33033 Y/ER-2 
17:33034 Y/ER-10 
17:33037 YWM-129 
17:33101 Y/ER-3 
17:34628 Y/TS-874 
17:35446 Y/ENG/SE-116 
17:33035 Y/SUB-92-99928C/4 
17:33102 Y/ER-4 
Oak Ridge K-25 Site, TN (United States) 
17:35448 K/CSD/TM-64-Rev.4 
17:35449 K/CSD/TM-102 


AC06-76RL01830 


Abstract No. Report No. 


Oak Ridge K-25 Site, TN (United States). 
UEO Enrichment Technical Opere- 
tions Div. 

17:34206 K/ETO-99 

MK-Ferguson Co., St. Charles, MO 
(United States) 

17:33070 DOE/OR/21548-283 
Westinghouse Environmental Manage- 
ment Co. of Ohio, Cincinnati, OH 

(United States). Fernald Environmen- 
tal Management 
17:32944 FEMP/SUB-049 

Atlantic Richfield Hanford Co., Richland, 
WA (United States) 

17:32860 ARH-308-Del. 
17:32861 ARH-310-Del. 
17:32862 ARH-311-Del. 
17:32863 ARH-—1100-Del. 
17:32864 ARH-1106-Del. 
17:32865 ARH-—1107-Del. 
17:32866 ARH-1110-Del. 
17:32867 ARH-1508-Del. 
17:32868 ARH-1901-Del. 
17:32869 ARH-1902-Del. 
17:32870 ARH-1907-A-Del. 
17:32871 ARH-1908-A-Del. 
17:32872 ARH-1909-A-Del. 
17:32873 ARH-—1910-A-Del. 
17:32874 ARH-1911-A-Del. 
17:32875 ARH-1912-A-Del. 
17:32876 ARH-2301-A-Del. 
17:32893 ARH-304-Del. 
17:32894 ARH-306-Del. 
17:32895 ARH-2302-A-Del. 
17:32896 ARH-2303-A-Del. 
17:32897 ARH-2304-A-Del. 
17:32898 ARH-2305-A-Del. 
17:32899 ARH-2306-A-Del. 
17:32900 ARH-2307-A-Del. 
17:32901 ARH-2308-A-Del. 
17:32902 ARH-2309-A-Del. 
17:32903 ARH-2310-A-Del. 
17:32904 ARH-2311-A-Del. 
17:32905 ARH-2312-A-Del. 

Battelle-Northwest, Richland, WA (United 
States). Pacific Northwest Lab. 

17:33502 BNWL-CC-224 
17:35462 ESTSC—00041 1IPS0200 

Dougles United Nuclear, inc., Richland, 
WA (United States) 

17:33522 DUN-4579-RD 
17:33523 DUN-5947 

Hanford Works, Richland, WA (United 
States) 

17:33527 HW-52053 

General Electric Co., Richland, WA 
(United States). Hanford Atomic Prod- 
ucts Operation 

17:32878 HW-49503-Del. 
17:32879 HW-52353-Del. 
17:32880 HW--52864-Del. 
17:32881 HW-54319-Del. 
17:32882 HW-61366-Del. 
17:32883 HW-62179-Del. 
17:33526 HW—49205-Del. 
17:33528 HW-53719-Del. 
17:33529 HW-59099 
17:33530 HW-69801 
17:33531 HW-—70180 
17:33532 HW-72169 
17:33533 HW-72556 
17:33534 HW-75419 


ERA Vol.17,No.12 733 





AC06-76RL01830 


Contract No. 


AC06-87RL10930 


Abstract No. Report No. Contract No. 
Pacific Northwest Lab., Richland, WA 
(United States) 
17:32993 PNL-7581 
17:32994 PNL-7811 
17:32995 PNL-8223 
17:32996 PNL-8226 
17:32997 PNL-8231 
17:32998 PNL-8281 
17:32999 PNL-8327 
17:33000 PNL-SA-20741 
17:33053 PNL-8230 
17:33081 PNL-8219 
17:33082 PNL-8294 
17:33083 PNL-8314 
17:33084 PNL-SA-20191 
17:33085 PNL-SA-20543 
17:33086 PNL-SA-21060 
17:33087 PNL-SA-21061 
17:33311 PNL-8229 
17:33312 PNL-8297 
17:33674 PNL-8190 
17:33717 PNL-3594-Rev.12 
17:33806 PNL-8320 
17:33866 PNL-—8269 
17:34485 PNL-SA-20304 
17:34500 PNL-8272 
17:34501 PNL-SA-20801 
17:34740 PNL-8101 
17:34741 PNL-8122 
17:34742 PNL-8186 
17:34780 PNL-8172 
17:34781 PNL-8221 
17:34782 PNL-SA-21223 
17:35021 PNL-8291 
17:35022 PNL-8299 
17:35023 PNWD-1974-HEDR 
17:35024 PNWD-1977-HEDR-Vol.2 
17:35025 PNWD-—1980-02-HEDR 
17:35026 PNWD-—1980-03-HEDR 
17:35062 PNL-SA-20189 
17:35066 PNL-8309 
17:35067 PNL-8310 
17:35068 PNL-8311 
17:35069 PNL-8312 
17:35071 PNL-8315 
17:35248 PNL-SA-21103 
17:35465 ESTSC—000467U1 10800 
17:35475 ESTSC-—000479D078000 
17:35533 PNL-8097 
Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Div. of 
Reactor Inspection and Safeguards 
17:33468 NUREG/CR-5758-Vol.2 
Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Div. of 
Radiation Protection and Emergency 


AC06-91RL11946 


AC07-761D01570 


17:33430 NUREG/CR-5896 
Battelie, Columbus, OH (United States) 
17:35480 ESTSC—000485C017600 
USAEC Hanford Operations Office, Rich- 
land, WA (United States) 
17:33525 HAN-90620 
Westinghouse Hanford Co., Richland, 
WA (United States) 
17:32908 CAPE-3034 
17:32918 DOE/RL-91-51 
17:33007 WHC-EP—0125-4 
17:33008 WHC-EP-—0182-49 
17:33009 WHC-EP-0403A 
17:33010 WHC-EP—0537-Rev.1 
17:33011 WHC-EP-—0539-Rev.1 


734 ERA Vol. 17, No. 12 


Abstract No. _—_ Report No. 
WHC-EP-0567 
WHC-EP-0574 
WHC-MR-0387-1 
WHC-MR-0390 
WHC-SA-1436 
WHC-SA-1504 
WHC-SA-—1540 
WHC-SA-—1585 
WHC-SA—1600 
WHC-SD-WM-RD-019- 
Rev.1 
WHC-SP-0434-15 
WHC-SP-0858 
WHC-EP-0438-1 
WHC-EP-0446-Rev.1 
WHC-EP-0527-1 
WHC-EP-0542 
WHC-EP-0543 
WHC-EP-0545 
WHC-EP-0547 
WHC-EP-0458 
WHC-EP-0459 
WHC-EP-0474-4 
WHC-EP-0575 
WHC-SA-1418 
WHC-SP-0856 
WHC-SA-1467 
WHC-SP-0835 
WHC-SA-1415 
WHC-SA-1476 
WHC-SA-1477 
WHC-SA-1483 
WHC-SA-—1634 
WHC-EP-0558 
WHC-SP-0843 
WHC-EP-0394-4 
17:35444 WHC-SA-1251 
17:35445 WHC-SA-1502 
United Engineers and Constructors, Inc., 
Englewood, CO (United States). West- 
ern lons 
17:32919 DOE/RL/11946-2-Vol.2 
Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of 
Nuclear Reactor Regulation 
17:33605 NUREG/CP-0123 
17:33606 NUREG/CP-0123 
17:33609 NUREG/CP-0123 
17:33614 NUREG/CP-0123 
17:33623 NUREG/CP-0123 
17:33624 NUREG/CP-0123 
EG and G Idaho, Inc., idaho Falls, ID 
(United States) 
17:32922 EGG-GEO-10329 
17:32924 EGG-ME-10324 
17:32925 EGG-WMO-10244-App.A 
17:32926 EGG-WMO-10244-App.B- 
Pt.4 
EGG-WMO-10244-App.B- 
Pt.2 


17:33012 
17:33013 
17:33014 
17:33015 
17:33016 
17:33017 
17:33018 
17:33019 
17:33020 
17:33021 


17:33022 
17:33023 
17:33056 
17:33057 
17:33058 
17:33059 
17:33060 
17:33061 
17:33062 
17:33092 
17:33093 
17:33094 
17:33095 
17:33096 
17:33097 
17:33239 
17:33572 
17:33661 
17:33662 
17:33663 
17:33664 
17:33718 
17:34226 
17:34227 
17:34746 


17:32927 


EGG-WMO-10244-Vol.1- 
Vol.2 
EGG-WMO-10244-Vol.3 
EGG-WTD-10325 
EGG-M-92121 
EGG-WM-8724 
EGG-WTD-10314 
EGG-WTD-10360 
EGG-M-92305 
EGG-MS-8637 
EGG-EAST-8563 
EGG-M-91556 


17:32928 


17:32929 
17:32930 
17:33072 
17:33073 
17:33074 
17:33075 
17:33456 
17:33458 
17:33474 
17:33580 





Contract No. 


AC07-841D12435 


AC07-84NV10366 


AC07-85NV10418 


AC08-87NV10576 


AC08-88NV10617 


AC08-89NV10630 


Report No. Contract No. 
EGG-M-92123 
EGG-NE-10353 
PATENTS-US-A7641831 
ESTSC—0004701036000 
ESTSC—0004981036000 
EGG-GEO-10368 
Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Div. of 
Systems Research 
17:33649 NUREG/CR-4356-Vol.1 
17:33657 NUREG/CR-6009-Vol.1 
Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Div. of 
Safety Issue Resolution 
17:33656 NUREG/CR-5905 
Westinghouse Idaho Nuclear Co., Inc., 
idaho Falls, ID (United States) 
17:32884 WINCO-1100 
17:33024 WINCO-1107 
17:33098 WINCO-11770 
17:34049 WINCO-11795 
17:34228 WINCO—11800 
EG and G idaho, Inc., idaho Falls, ID 
(United States) 
17:33928 DOE/NV/10366-21 
Ford Motor Co., Dearborn, Mi (United 
States) 
17:33925 CONF-881162-5 
17:33926 CONF-881162-6 
Science Applications Intemational Corp., 
Las Vegas, NV (United States) 
17:32912 CONF-920849—1 


EG and G Energy Measurements, inc., 
Goleta, CA (United States). Santa Bar- 


bera Operations 
17:32728 EGG—10617-2131 
17:34448 EGG—10617-2126 
EG and G Energy Measurements, Inc., 
Albuquerque, NM (United States). Kirt- 
land Operations 


17:34513 EGG—10617-6092 
EG and G Energy Measurements, Inc., 
Las Vegas, NV (United States). Las 
Vegas Operations 
EGG—10617-1224 
EG and G Energy Measurements, Inc., 
Las Vegas, NV (United States). Re- 
mote Sensing Lab. 
17:34644 EGG—10617-1123 
EG and G Energy Measurements, Inc., 
Las Vegas, NV (United States). Las 
Vegas Area Operations 
17:34197 EGG-10617-1211 
Reynolds Electrical and Engineering Co., 
Inc., Las Vegas, NV (United States) 
17:33574 CONF-9206218-1 
Reynolds Electrical and Engineering Co., 
Inc., Las Vegas, NV (United States). 
Analytical Services Dept. 
17:34631 CONF-9205246-1- 
Vugraphs 
Du Pont de Nemours (E.!.) and Co., 
Alken, SC (United States) 
17:33504 DPSP-61-1275 
17:33505 DPSP-€63-1320 
17:33506 DPSP-70-1324 
17:33575 DPSP-62-1096 
17:33576 DPSP-63-1273 
17:33577 DPSP-71-1124 
17:33970 DPSP-69-766 


AC09-89SR18035 


Abstract No. Report No. 
Du Pont de Nemours (E.1.) and Co., Aiken, 
SC (United States). Atomic Energy Div. 
17:33511 DPW-5146 
Du Pont de Nemours (E.!.) and Co., 
Alken, SC (United States). Savannah 
River Lab. 
17:33040 
17:33487 
17:33578 
17:33579 


DPST-85-220-Rev.1 
DPST-86-385 
DPST-88-527 
DPST-88-975 
17:34642 DPSP-88-1002-Vol.1 
17:34750 CORR-870139 
Du Pont de Nemours (E.I.) and Co., 
Alken, SC (United States). Savannah 
River Plant 
17:33507 DPSP-—74-1150 
Du Pont de Nemours (E.!.) and Co., Wiim- 
ington, DE (United States) 
17:32856 DPW-5191 
17:33490 DPW-5190 
17:33509 DPW-5102 
17:33521 DPW-5328 
17:34193 DPW-5111 
Du Pont de Nemours (E.|.) and Co., Wilm- 
oa DE (United States). Explosives 


17:32877 
17:33071 
17:33479 
17:33480 
17:33488 
17:33489 
17:33491 
17:33508 
17:33510 
17:33512 
17:33513 
17:33514 
17:33515 
17:33516 
17:33517 
17:33518 
17:33519 
17:33520 
17:33971 
17:33972 
17:34194 


DPW-5258 
DPW-5182 
DPW-5113 
DPW-5114 
DPW-5141 
DPW-5173 
DPW-5233 
DPW-5097 
DPW-5107 
DPW-5166 
DPW-5218 
DPW-5219 
DPW-5220 
DPW-5257 
DPW-5271 
DPW-5292 
DPW-5294 
DPW-5327 
DPW-5140 
DPW-5295 
DPW-5131 
17:34195 DPW-5172 
17:34196 DPW-5287 
Du Pont de Nemours (E.I.) and Co., 
Alken, SC (United States) 
17:33504 DPSP-61-1275 
17:33505 DPSP-63-1320 
17:33506 DPSP-70-1324 
17:33575 DPSP-62-1096 
17:33576 DPSP-63-1273 
17:33577 DPSP-71-1124 
17:33970 DPSP-69-766 
Du Pont de Nemours (E.!.) and Co., 
Alken, SC (United States). Savannah 
River Lab. 
17:33040 
17:33487 
17:33578 
17:33579 


DPST-85-220-Rev.1 
DPST-86-385 
DPST-88-527 
DPST-88-975 
17:34642 DPSP-88-1002-Vol.1 
17:34750 CORR-870139 
Du Pont de Nemours (E.|.) and Co., 
Alken, SC (United States). Savannah 
River Plant 


17:33507 DPSP-74-1150 


ERA Vol. 17, No. 12 735 





AC09-89SR1803£ 


Contract No. 


AC11-76PN00014 


AC11-89PN38014 


AC12-76SN00052 


AC21-80ET17089 


AC21-87MC11089 


736 


Abstract No. Report No. 
Westinghouse Savannah River Co., 
Aiken, SC (United States) 
17:33025 WSRC-MS-92-109 
17:33026 WSRC-MS-92-244 
17:33027 WSRC-MS-92-251 
17:33028 WSRC-RP-91-1171 
17:33029 WSRC-RP-91-1175 
17:33030 WSRC-RP-91-1220 
17:33031 WSRC-SW4-6 
17:33032 WSRC-TR-91-597 
17:33043 NMP-RMT-—910329-Rev.1 
17:33055 SRL-ETS—910579 
17:33099 WSRC-MS-92-210 
17:33100 WSRC-MS-92-276 
17:33665 WSRC-MS-$92-198- 
Del.Ver. 
WSRC-RP-90-1173- 
Del. Ver. 
WSRC-TR-92-594 
PATENTS-US—A7641826 
WSRC-TR-91-82 
WSRC-MS-—92-277 
WSRC-MS-92-311 
WSRC-MS-$2-114 
WSRC-RP-90-424-1- 
Rev.1-Add.1 
WSRC-RP-91-894 
WSRC-RP-92-473 
WSRC-RP-91-890 
WSRC-MS-—92-141 
WSRC-RP-$2-471 
WSRC-TR-91-647 
17:35518 WSRC-IM-90-83-7 
17:35064 WSRC-MS-—$2-206 
Bettis Atomic Power Lab., West Mifflin, 


17:33666 


17:33667 
17:34046 
17:34077 
17:34229 
17:34230 
17:34624 
17:34625 


17:34626 
17:34627 
17:34747 
17:34785 
17:34786 
17:34787 


PA (United States) 


17:34211 PATENTS-US—A7644050 
17:34212 PATENTS-US—A7644646 
Westinghouse Electric Corp., West Mif- 
flin, PA (United States) 
17:33865 PATENTS-US—A7643295 
Westinghouse Electric Corp., West Mif- 
flin, PA (United States). Bettis Atomic 
Power Lab. 
17:33006 WAPD-RC/E(EE)-500 
17:34622 WAPD-RC/E(EE)-2117 
Knolis Atomic Power Lab., Schenectady, 
NY (United States) 
17:34236 KAPL-4733 
17:35511 PATENTS-US—A7644776 
Westinghouse Electric Corp., Pittsburgh, 
PA (United States). Science and Tech- 
nology Center 
17:33757 DOE/ET/17089-3117 
17:33758 DOE/ET/17089-3118 
17:33759 DOE/ET/17089-3119 
Westinghouse Electric Corp., Large, PA 
(United States) 
17:33761 DOE/MC/24223-92/C0055 
Tennessee Univ., Tullahoma, TN (United 
States). Space inst. 
17:32670 DOE/ET/10815-—198 
Foster Wheeler Development Corp., Liv- 
Ingston, NJ (United States) 
17:32597 DOE/METC/C-—92-7025 
institute of Gas Technology, Chicago, IL 
(United States) 
17:32840 DOE/MC/11089-3094- 
Vol.4 
Energy Research Corp., Danbury, CT 
(United States) 


17:33762 DOE/MC/25009-92/C0049 


ERA Vol. 17, No. 12 


Contract No. 


AC21-88MC25069 


AC21-89MC26355 


AC21-90MC27168 


AC22-86PC91257 


AC22-87PC79653 


AC22-87PC79676 


AC22-89BC1 4471 


AC22-89BC14473 


AC22-89PC89757 


AC22-89PC89758 


AC22-89PC89878 


AC22-89PC89901 


Abstract No. Report No. 
Manufacturing and Technology Conver- 
sion International, inc., Columbia, MD 
(United States) 
17:32671 DOE/MC/25069-2976 
Argonne National Lab., IL (United States) 
17:33763 DOE/MC/26006-—92/C0057 
Allied-Signal Aerospace Co., Torrance, 
CA (United States) 
17:33764 DOE/MC/26006-92/C0064 
Westinghouse Electric Corp., Pittsburgh, 
PA (United States). Science and Tech- 
nology Center 
17:33765 DOE/MC/26355-—92/C0062 
Energy Research Corp., Danbury, CT 
(United States) 
17:33766 DOE/MC/27168-92/C0046 
TRW, Inc., Redondo Beach, CA (United 
States). Appiled Technology Div. 
17:32626 DOE/PC/91257-T12 
Tennessee Univ., Tullahoma, TN (United 
States). Space inst. 
17:32670 DOE/ET/10815—198 
Avco Research Lab., Inc., Everett, MA 
(United States) 
17:34327 DOE/PC/79676-T3 
17:34328 DOE/PC/79676-T4 
17:34329 DOE/PC/79676-T5 
Ohio State Univ. Research Foundation, 
Columbus, OH (United States) 
17:32598 DOE/PC/79887-T9 
17:32599 DOE/PC/79887-T12 
17:32600 DOE/PC/79887-T14 
17:32601 DOE/PC/79887-T15 
Advanced Fuel Research, Inc., East Hart- 
ford, CT (United States) 
17:32639 DOE/PC/79901-T6 
17:32640 DOE/PC/79901-T8 
Chicago Univ., IL (United States). Dept. 
of Chemistry 
17:32602 DOE/PC/79938-T8 
17:32603 DOE/PC/79938-T9 
17:32604 DOE/PC/79938-T10 
17:32605 DOE/PC/79938-T11 
17:32606 DOE/PC/79938-T 12 
17:32607 DOE/PC/79938-T13 
17:32608 DOE/PC/79938-T14 
Alaska Univ., Fairbanks, AK (United 
States). Geophysical Inst. 
17:32701 DOE/BC/14471—11 
Southwest Research Inst., San Antonio, 
TX (United States) 
17:32691 DOE/BC/14473-T3 
Lehigh Univ., Bethiehem, PA (United 
States). Dept. of Chemistry 
17:32641 DOE/PC/89757—-1 
17:32642 DOE/PC/89757-2 
17:32643 DOE/PC/89757-3 
17:32644 DOE/PC/89757—4 
17:32645 DOE/PC/89757-5 
17:32646 DOE/PC/89757-6 
17:32647 DOE/PC/89757-7 
Utah Univ., Salt Lake City, UT (United 
States) 
17:32581 DOE/PC/89758-T13 
Advanced Fuel Research, inc., East Hart- 
ford, CT (United States) 
17:32651 DOE/PC/89878-T9 
North Dakota Univ., Grand Forks, ND 
(United States) 
17:32615 DOE/PC/89901-T15 





Contract No. 


AC22-89PC89908 


AC22-90BC14476 


AC22-90PC90043 


AC22-90PC90156 


AC22-91PC91039 


AC22-91PC91051 


Abstract No. Report No. Contract No. 
Aspen Technology, Inc., Cambridge, MA 
(United States) 
17:32584 DOE/PC/89908-T22 
Blackhawk Geosciences, inc., Golden, 
CO (United States) 
17:32702 DOE/BC/14476—10 
North Carolina State Univ., Raleigh, NC 
(United States). Dept. of Chemical En- 
gineering 
17:32617 DOE/PC/90043-T6 
Altamira Instruments, Inc., Pittsburgh, PA 
(United States) 
17:32618 DOE/PC/90047-T5 
Kentucky Univ., Lexington, KY (United 
States). Center for Applied Energy Re- 
search 
17:32714 DOE/PC/90049-T6 
Michigan Biotechnology inst., Lansing, 
MI (United States) 
17:32619 DOE/PC/90051-T6 
17:32620 DOE/PC/90051-T7 
17:34826 DOE/PC/90051-T5 
TECOGEN, Inc., Waltham, MA (United 
States) 
17:32676 
17:32677 
17:32678 


AC22-92MT92002 


AC34-90DP62349 


DOE/PC/90156—1 
DOE/PC/90156-2 
DOE/PC/90156-3 
17:32679 DOE/PC/90156-4 
17:32680 DOE/PC/90156-5 
Energy and Environmental Research 
Corp., irvine, CA (United States) 
17:32681 DOE/PC/90165-T4 
Battelle Memorial inst., Columbus, OH 
(United States) 
17:32585 DOE/PC/90166-T7 
17:32586 DOE/PC/90166-T7-App. 
Energy International Corp., Pittsburgh, 
PA (United States) 
17:32587 DOE/PC/90167-T6 
17:32588 DOE/PC/90167-T7 
17:32589 DOE/PC/90167-T8 
17:32590 DOE/PC/90167-T9 
Energy and Environmental Research 
Corp., irvine, CA (United States) 
17:33408 DOE/PC/90363-T5 
Bechtel Corp., San Francisco, CA (United 
States) 
17:32616 DOE/PC/90027-T2 
Kentucky Univ., Lexington, KY (United 
States). Center for Applied Energy Re- 
search 
17:32621 DOE/PC/90056-T7 
ADA Technologies, Inc., Englewood, CO 
(United States) 
17:33409 DOE/PC/90364—-T3 
Arkansas Univ., Fayetteville, AR (United 
States) 


Al01-87CE34011 


17:33274 DOE/PC/91028-TS 
17:33302 DOE/PC/91028-T3 
17:33303 DOE/PC/91028-T4 

SRI International, Menlo Park, CA (United 

States) 
17:32624 DOE/PC/91039-T3 

Amoco Oll Co., Naperville, IL (United 

States). Research and Development 


FC02-86CH10311 


FC02-881D12691 


Dept. 
17:32625 


Research Triangle Inst., Research Trian- 
gle Park, NC (United States) 


DOE/PC/91051-T1 


17733415 DOE/PC/91345-T6 


FC03-85DP40200 


Abstract No. Report No. 
Tulane Univ., New Orleans, LA (United 
States) 
17:34641 DOE/MT/92002-T1 
EG and G Rocky Fiats, Inc., Golden, CO 
(United States). Rocky Flats Plant 
17:33054 RFP-4605 
17:33088 RFP-4589 
17:33089 RFP-4602 
17:33867 RFP-4609 
17:34213 RFP-4552 
17:35063 RFP-4588 
Superconducting Super Collider Lab., 
Dallas, TX (United States) 
17:34353 SSCL-595 
17:34354 SSCL-Preprint-141 
17:34379 SSCL-581 
17:34380 SSCL-587 
17:34381 SSCL-Preprint-132-Rev.1 
17:34382 SSCL-Preprint-134 
17:34383 SSCL-Preprint-138 
17:34439 SSCL-589 
17:34440 SSCL-Preprint-10 
17:34441 SSCL-Preprint-136 
17:34442 SSCL-Preprint-136-Rev.A 
17:35155 SSCL-597 
17:35156 SSCL-Preprint-89 
17:35188 SSCL-577 
National inst. of Standards and Technol 
ogy (EEEL), rane ia MD (United 
States). Electricity Div 
17:33671 NISTIR-4931 
Mitre Corp., McLean, VA (United States). 
Jason Program Office 
17:34564 JSR-91-315 
Geological Survey, Denver, CO (United 
States 


17:32911 CONF-920307-89 
17:34632 CONF-920761—15 
Geological Survey, Lakewood, CO 
(United States). Water Resources Div. 
17:32910 CONF-8904440-1 
National inst. of Standards and Technol- 
ogy (CSTL), Boulder, CO (United 
States). Chemical Engineering Div. 
17:32810 DOE/MC/23120-92/C0044 
National Marine Fisheries Service, 
Portland, OR (United States). Environ- 
mental and Technical Services Div. 
17:33308 DOE/BP/20733-7 
Stanford Linear Accelerator Center, 
Menio Park, CA (United States) 
17:34374 SLAC-PUB-5880 
Nez Perce Tribe, Lapwal, ID (United 
States). Tribal Executive Council 
17:33309 DOE/BP/37474-3 
idaho Dept. of Fish and Game, Boise, ID 
(United States). Eagle Fish Health Lab. 
17:34751 DOE/BP/65903—4 
Oregon State Univ., Corvallis, OR (United 
States). Dept. of Mechanical Engineer- 


17auant DOE/BP/07014—1 
Sandia National Labs., Albuquerque, NM 
(United States) 
17:33397 SAND-92-0611C 
Tennessee Univ., Knoxville, TN (United 
States). Measurement and Control En- 
Center 
17:34056 DOE/ID/12691-T3 
Rochester Univ., NY (United States). Lab. 
for Laser Energetics 
17:34324 DOE/DP/40200-197 


ERA Vol. 17, No. 12 737 





FC22-90PC89663 


FC22-91PC90542 


FC22-91PC90546 


FC22-91PC90547 


FC22-91PC90548 


FC22-91PC90550 


FC79-88BP38906 


FG01-87CE15337 


FG01-89CE15370 


FG01-91CE15497 


FG01-91CE15978 


FG01-92CE15533 


FG02-84ER45132 


FG02-85ER13384 


Abstract No. Report No. 
17:35407 DOE/DP/40200-222 
Air Products and Chemicals, Inc., Allen- 
town, PA (United States) 
17:32672 DOE/MC/27403-93/C0075 
Westinghouse Electric Corp., Pittsburgh, 
PA (United States) 

17:33768 DOE/MC/28055~92/C0065 
National Inst. for Petroleum and Energy 
Research, Bartlesville, OK (United 

States) 
17:32708 NIPER-580 
USDOE Assistant Secretary for Fossil En- 
ergy, Washington, DC (United States). 
Office of the Deputy Assistant Secre- 
tary tor Strategic Petroleum Reserve 
17:32785 CONF-911102—Vol.1 
Energy and Environmental Research 
Corp., irvine, CA (United States) 
17:33404 DOE/PC/79796-T27 
Southern Co. Services, inc., Birmingham, 
AL (United States) 
17:32655 DOE/PC/89652-T6 
Tribe, Thomaston, ME 
(United States) 
17:33405 DOE/PC/89657-T1 
TransAlta Technologies, Inc., Marion, IL 
(United States) 
17:32675 DOE/PC/89661-T3 
17:33406 DOE/PC/89661-T2 
17:33407 DOE/PC/89661—-T7 
CQ, Inc., Homer City, PA (United States) 
17:32580 DOE/PC/89663-T7 
AIRPOL, Inc., Teterboro, NJ (United 
States) 
17:33410 DOE/PC/90542-T6 
Bechtel Corp., San Francisco, CA (United 
States) 
17:33411 DOE/PC/90546-T4-Vol.2 
Energy and Environmental Research 
Corp., Irvine, CA (United States) 
17:33412 DOE/PC/90547-T7 
LIFAC North America, inc., Oakland, CA 
(United States) 
17:33413 DOE/PC/90548-T6 
Fossil Energy Research Corp., Laguna 
Hills, CA (United States) 
17:33414 DOE/PC/90550-T7 
Washington Dept. of Fisheries, Olympia, 
WA (United States) 
17:33310 DOE/BP/38906—2 
High Intensity Photovoltaics, Inc., Olm- 
stead Falis, OH (United States) 
17:33317 DOE/CE/15337-T15 
Stark (Walter), Halesite, NY (United 
States) 
17:33789 DOE/CE/15370-T7 
Nu-Bore Systems, Wichita Falls, TX 
(United States) 
17:32703 DOE/CE/15497-T1 
Welding Consultants, Inc., Columbus, OH 
(United States) 
17:33969 DOE/CE/15978-T1 
Energy Recovery Technology, Salt Lake 
Clty, UT (United States) 
17:32839 DOE/CE/15533-T2 
Clty Coll., New York, NY (United States). 
Dept. of Physics 
17:35336 DOE/ER/45132-7 
Argonne National Lab., IL (United States) 
17:34146 ANL/CP-76916 


738 ERA Vol. 17, No. 12 


FG02-86ER13503 


FG02-86ER13539 


FG02-86ER13554 


FG02-86ER13560 


FG02-86ER13579 


FG02-86ER13616 


FG02-86ER13641 


FG02-86ER25015 


FG02-86ER40243 


FG02-86ER40251 
FG02-86ER53240 


FG02-86ER60405 


FG02-86ER60407 


FG02-86ER60437 


FG02-86ER60492 


FG02-87ER13679 


FG02-87ER13695 


FG02-87ER13776 


FG02-87ER40324 


FG02-87ER40344 


FG02-87ER60600 


FG02-88ER13974 


FG02-88ER40414 


Abstract No. Report No. 

Michigan State Univ., East Lansing, Ml 
(United States). Dept. of Metallurgy, 
Mechanics and Material Science 

17:34037 DOE/ER/45205-7 

Lawrence Berkeley Lab., CA (United 
States) 

17:34159 LBL-32408 

Wisconsin Univ., Madison, WI (United 
States). Lab. of Genetics 

17:33270 DOE/ER/13539-4 

Lawrence Berkeley Lab., CA (United 
States) 

17:34161 LBL-32408 

United Technologies Research Center, 
East Hartford, CT (United States) 

17:34004 CONF-910825—1 

Minnesota Univ., Minneapolis, MN 

(United States). Dept. of Chemistry 
17:34078 DOE/ER/13579-6 

Indiana Univ., Bloomington, IN (United 

States). Dept. of Chemistry 
17:32594 DOE/ER/13616-6 

Northwestern Univ., Evanston, IL (United 
States) 

17:34232 DOE/ER/13641-5 

Massachusetts Univ., Amherst, MA 
(United States) 

17:35458 DOE/ER/25015-31 
Yale Univ., New Haven, CT (United 
States). Dept. of Physics 
17:35158 DOE/ER/40243-12 
Kent State Univ., OH (United States) 
17:35256 DOE/ER/40251-10 
Yale Univ., New Haven, CT (United States) 
17:35364 DOE/ER/53240-T2 

New York Univ., NY (United States). Radi- 
ation and Solid State Lab. 

17:35060 DOE/ER/60405-7 

Sloan-Kettering Inst. for Cancer Re- 
search, New York, NY (United States) 

17:34805 DOE/ER/60407-6 
17:34806 DOE/ER/60407-7 
Chicago Univ., IL (United States) 
17:34447 DOE/ER/60437-7 

Clarkson Univ., Potsdam, NY (United 
States) 

17:34637 DOE/ER/60492-6 

Lawrence Berkeley Lab., CA (United 
States) 

17:34123 LBL-32408 

Lawrence Berkeley Lab., CA (United 
States) 

17:34064 LBL-32408 

Delaware Univ., Lewes, DE (United 
States). Coll. of Marine Studies 

17:33271 DOE/ER/13776-5 

Carnegle-Mellon Univ., Pittsburgh, PA 

(United States). Dept. of Chemistry 
17:35287 DOE/ER/40324-6 

Northwestern Univ., Evanston, IL (United 
States). Dept. of Physics and Astron- 
omy 

17:35140 DOE/ER/40344-6 

New England Medical Center, Boston, 
MA (United States) 

17:34816 DOE/ER/60600-T1 

Cornell Univ., Ithaca, NY (United States) 

17:34080 DOE/ER/13974-3 

Rochester Univ., NY (United States). 

Dept. of Chemistry 
17:35288 DOE/ER/40414-5 





Contract No. 


FG02-88ER45370 


FG02-89ER14012 


FG02-90ER61080 


FG02-90ER61091 


FG02-91ER12110 


FG02-91ER61139 


FG02-91ER61206 


FG02-91ER61256 


FG02-92ER61397 


Abstract No. Report No. 
Wisconsin Univ., Madison, WI (United 
States) 
17:34038 DOE/ER/45370-4 
Massachusetts Inst. of Tech., Cambridge, 
MA (United States) 
17:34326 DOE/ER/14012-T3 
Massachusetts Inst. of Tech., Cambridge, 
MA (United States). Research Lab. of 
Electronics 
17:34320 
17:34321 


CONF-9107115-78 

CONF-9107115—79 
17:34322 CONF-9107115—-80 
17:34323 CONF-9107115-81 

Arizona Univ., Tucson, AZ (United States) 
17:34791 DOE/ER/14021—1 

Johns Hopkins Univ., Baltimore, MD 


DOE/ER/14074—4 
Minnesota Univ., Minneapolis, MN 
(United States). Dept. of Chemical En- 
gineering and Materials Science 
17:34013 DOE/ER/45391-3 
Wisconsin Univ., Madison, WI (United 
States). Dept. of Physics 
17:35366 DOE/ER/53291-3 
Columbia Univ., New York, NY (United 
States) 
17:35361 CONF-920913-8 
Colorado State Univ., Fort Collins, CO 
(United States). Dept. of Atmospheric 
Science 


17:34529 CONF-9110161-6 
17:34534 DOE/ER/69027-T2 


Lawrence Berkeley Lab., CA (United 
States) 
17:34130 
Boyce Thompson inst. for Plant Re- 
search, Ithaca, NY (United States) 


LBL-32408 


17:34792 DOE/ER/20015—1 
Columbia Univ., New York, NY (United 
States) 
17:35361 CONF-920913-8 
State Univ. of New York, Albany, NY 
(United States). Research Foundation 
17:34640 DOE/ER/61080-2 
Michigan Univ., Ann Arbor, Mi (United 
States) 
17:34817 DOE/ER/61091-—2 
Colorado State Univ., Fort Collins, CO 
(United States) 
17:34325 DOE/ER/12110-2 
Eleanor Roosevelt inst. for Cancer Re- 
search, Denver, CO (United States) 
17:34798 DOE/ER/61139-3 
State Univ. of New York, Old Westbury, 
NY (United States) 
17:34533 DOE/ER/61206-1 
Michigan Univ., Ann Arbor, Mi (United 
States) 
17:34886 DOE/ER/61256-1 
Columbia Univ., Palisades, NY (United 
States). Lamont-Doherty Geological 
Observatory 
17:34753 DOE/ER/61397—1 
California Univ., Santa Barbara, CA 
(United States) 
17:35335 DOE/ER/45089-T1 
Lawrence Berkeley Lab., CA (United 
States) 


17:34176 LBL-32408 


Contract No. 


FG03-87ER13812 


FG03-90ERS4071 


FG05-88ER13925 


FG0S-88ER13977 


FG05-88ER53266 


FG05-90ER1 4129 


FG05-90ER14141 


FG05-90ER20017 


FG05-91ER40665 


FG05-91ER61226 


FG05-91 ER61226 


Abstract No. Report No. 
Lawrence Berkeley Lab., CA (United 
States) 
17:34154 LBL-32408 
Sclence Applications international Corp., 
San Diego, CA (United States) 
17:35368 DOE/ER/54071-T2 
Science Applications international Corp., 
San Diego, CA (United States). Ap- 
plied Plasma Physics Div. 
17:35367 DOE/ER/54071-T1 
Stanford Linear Accelerator Center, 
Menio Park, CA (United States) 
17:34374 SLAC-PUB-5880 
of Souther California, Los 
Angeles, CA (United States). Dept. of 
Mechanical Engineering 
DOE/ER/14223-T1 
ot Southern California, Los 
Angeles, CA (United States) 
17:34885 DOE/ER/61236-T1 
California Univ., Los Angeles, CA (United 
States) 
17:34345 DOE/ER/40693-1 
Texas Univ., Austin, TX (United States). 
Inst. for Fusion Studies 
17:35369 DOE/ET/53088-8 
College of William and Mary, Williams- 
burg, VA (United States) 
17:35363 DOE/ER/53176-8 
Texas A and M Univ., College Station, TX 
(United States). Dept. of Chemistry 
17:34055 DOE/ER/13434-7 
Florida Univ., Gainesville, FL (United 
States). Dept. of Physics 
17:35081 DOE/ER/40272-168 
17:35089 DOE/ER/40272-166 
17:35090 DOE/ER/40272-167 
17:35125 DOE/ER/40272-165 
17:35137 DOE/ER/40272-169 
17:35138 DOE/ER/40272-170 
Florida Univ., Gainesville, FL (United 
States). inst. for Fundamental Theory 
17:35175 DOE/ER/40272-171 
Tennessee Univ., Knoxville, TN (United 
States). Dept. of Physics and Astron- 
omy 
17:35337 DOE/ER/60415-5 
Jackson State Univ., MS (United States). 
Dept. of Chemistry 
17:34079 DOE/ER/13925-3 
Maryland Univ., College Park, MD (United 
States 


17:35080 CONF-910957—4 
Texas Univ., Austin, TX (United States). 
Fusion Research Center 
17:35365 DOE/ER/53266—40 
Virginia Polytechnic Inst. and State Univ., 
Blacksburg, VA (United States). Dept. 
of Chemical Engineering 
17:34081 DOE/ER/14129-2 
Duke Univ., Durham, NC (United States) 
17:34233 DOE/ER/14141-2 
Texas Tech Univ., Lubbock, TX (United 
States) 
17:34793 DOE/ER/20017—1 
Duke Univ., Durham, NC (United States) 
17:35124 DOE/ER/40665-1 
Texas Univ., Houston, TX (United States). 
Cancer Center 
17:34821 DOE/ER/61226—1 


ERA Vol. 17, No. 12 739 





FG05-92ER40694 


Contract No. 
FG05-92ER40694 


FG06-85ER13377 


FG06-85ER45191 


FG06-86ER40283 


FG06-86ER45273 
FG06-88ER40427 


FG07-88ER12819 


FG07-881D12741 


FG07-89ER60847 


FG07-901D12934 


FG07-901D13040 


FG21-91MC27414 


FG22-87PC79931 


FG22-88PC88915 


FG22-88PC88935 


FG22-89BC 14443 


Abstract No. Report No. 

Tennessee Technological Univ., 
Cookeville, TN (United States). Dept. 
of Physics 

17:35197 CONF-91 10236-7 

Oregon State Univ., Corvallis, OR (United 
States) 

17:33269 DOE/ER/13377-6 

Oregon State Univ., Corvallis, OR (United 
States) 

17:34012 DOE/ER/45191-20 

Oregon State Univ., Corvallis, OR (United 
States) 

17:35139 DOE/ER/40283—12 

Oregon Univ., Eugene, OR (United States) 

17:34126 DOE/ER/45273-6 

Washington Univ., Seattle, WA (United 
States) 

17:35198 DOE/ER/40427-22-N92 

Washington Univ., Seattle, WA (United 
States). Dept. of Physics 

17:35176 DOE/ER/40427-—18-N92 

Oregon State Univ., Corvallis, OR (United 

States). Coll. of Oceanography 
17:33354 DOE/ER/14057-2 

Washington Univ., Seattle, WA (United 

States). Dept. of Physics 
17:35126 DOE/ER/40561-64 
17:35161 DOE/ER/40561-67 

Washington Univ., Seattle, WA (United 

States). Inst. for Nuclear Theory 
17:35159 DOE/ER/40561-59 
17:35160 DOE/ER/40561-—60 
17:35242 DOE/ER/40561-69 
17:35243 DOE/ER/40561-70 

Ohio State Univ., Columbus, OH (United 

States). Nuclear Engineering Program 
17:33484 CONF-890555-26 
17:33485 CONF-890634—4 
17:33486 CONF-8910507—1 

Hawaii Univ., Honolulu, HI (United 
States). Hawall inst. of Geophysics 

17:33389 DOE/ID/12741-12 

idaho Univ., Moscow, ID (United States) 
17:34638 DOE/ER/60847—1 
17:34639 DOE/ER/60847—2 

Stanford Univ., CA (United States). Stan- 
ford Geothermal Program 

17:33378 DOE/ID/12934-5 
17:33379 DOE/ID/12934-6 

Maryland Univ., College Park, MD (United 
States) 

17:33355 DOE/ID/13025-3 
17:33386 DOE/ID/13025—1 

Oregon Inst. of Tech., Klamath Falls, OR 

(United States). Geo-Heat Center 
17:33383 DOE/ID/13040-T10 

Electric Power Research Inst., Palo Alto, 
CA (United States) 

17:33767 DOE/MC/2741 4-92/C0053 

Texas A and M Univ., College Station, TX 
(United States) 

17:33756 CONF-8911 13-15 
17:33770 DOE/PC/79931-T8 
17:33771 DOE/PC/79931-T10 

Colorado Univ., Boulder, CO (United 
States) 

17:32609 DOE/PC/88915-T16 

Pennsyivania State Univ., University 
Park, PA (United States) 

17:32610 DOE/PC/88935-T12 

Houston Univ., TX (United States) 

17:32700 DOE/BC/14443-12 


740 ERA Vol. 17, No. 12 


Contract No. 


FG22-89PC89760 


FG22-89PC89764 


FG22-89PC89772 


FG22-89PC89781 


FG22-89PC89786 


FG22-89PC89789 


FG22-80PC90295 


FG22-90PC90312 


FG22-91PC91280 


FG22-91PC91281 


FG22-91PC91283 


FG22-91PC91285 


FG22-91PC91291 


FG22-91PC91304 


FG22-91PC91307 


FG22-91PC91310 


FG22-91PC91311 


FG79-82BP35836 


Abstract No. Report No. 

Clark Atlanta Univ., GA (United States). 
Research Center for Science and 
Technology 

17:32611 DOE/PC/89760-T9 
17:32612 DOE/PC/89760-T10 

Alabama Univ., University, AL (United 

States) 
17:32648 DOE/PC/89764—-T6 
17:32649 DOE/PC/89764-T7 
17:32650 DOE/PC/89764-T8 

Boston Univ., MA (United States). School 
of Medicine 

17:32613 DOE/PC/89772-T13 

Cincinnati Univ., OH (United States). Coll. 

of Engineering 
17:32582 DOE/PC/89781—11 

Pittsburgh Univ., PA (United States). 
Dept. of Chemical and Petroleum En- 
gineer 

17:32614 DOE/PC/89786-T13 

Virginia Center for Coal and Minerals 
Processing, Blacksburg, VA (United 
States) 

17:32583 DOE/PC/89789-T1 1 

California Inst. of Tech., Pasadena, CA 
(United States) 

17:32660 DOE/PC/90286-T5 

California Univ., Berkeley, CA (United 
States). Dept. of Materials Science 
and Mineral Engineering 

17:32682 DOE/PC/90287-T7 

Georgia Inst. of Tech., Atlanta, GA 
(United States). School of Chemical 
Engineering 

17:32622 DOE/PC/90293—T6 

Kentucky Univ., Lexington, KY (United 
States) 

17:32591 DOE/PC/90295-T7 

Hampton Univ., VA (United States). Dept. 
of Engineering 

17:32623 DOE/PC/90312-T8 

Alabama Univ., University, AL (United 
States) 

17:32592 DOE/PC/91280—-T4 

Auburn Univ., AL (United States). Dept. 
of Chemical Engineering 

17:32627 DOE/PC/91281-T3 

Tuskegee Univ., AL (United States). Dept. 

of Chemical Engineering 
17:32652 DOE/PC/91283-T3 

Yale Univ., New Haven, CT (United 

States). Dept. of Chemistry 
17:32653 © DOE/PC/91285-3 

Kentucky Univ., Lexington, KY (United 
States) 

17:32628 DOE/PC/91291-T4 

Pittsburgh Univ., PA (United States). 
Dept. of Chemical and Petroleum En- 
gineering 

17:32629 DOE/PC/91304—-T2 
Rice Univ., Houston, TX (United States). 
Dept. of Chemical Engineering 
17:32683 DOE/PC/91307-T4 
Western Research Inst., Laramie, WY 
(United States) 
17:32654 DOE/PC/91310-T3 
Auburn Univ., AL (United States). Dept. 
of Chemical Engineering 
17:34083 DOE/PC/91311-T3 
OMNI Environmental Services, Inc., 
Beaverton, OR (United States) 
17:33293 DOE/BP/35836—1 





W-7405-ENG-36 


Contract No. Abstract No. _ Report No. Contract No. Abstract No. Report No. 


W-31109-ENG-38 Argonne National Lab., IL (United States) 17:32978 LA-UR-92-39 
17:32659 ANL/RP—76994 17:32979 LA-UR-92-64 
17:32858 ANL-89/37 17:32980 LA-UR-92-1065 
17:32859 ANL-92/7 17:32981 LA-UR-92-1241 
17:32907 ANL-92/25 17:32982 LA-UR-92-2736 
17:33103 ANL/ACTV-92/1 17:33042 LA-UR-92-2624 
17:33403 ANL/CP-77195 17:33077 LA-UR-92-2625 
17:33448 ANL/CP-76370 17:33227 LA-—12253-MS 
17:33675 ANL/CP-76155 17:33229 LA-UR-92-2356 
17:33754 ANL/CP-75072 17:33230 LA-UR-92-2485 
17:33821 ANL/CP-75555 17:33231 LA-UR-92-2563 
17:33822 ANL/CP-76526 17:33346 LA-UR-92-1900 
17:33823 ANL/CP-77104 17:33774 LA-UR-92-1434 
17:34001 ANL/CP-75748 17:33775 LA-UR-92-2584 
17:34002 ANL/CP-75749 17:33860 LA-UR-92-2685 
17:34003 ANL/CP-75798 17:33861 LA-UR-92-3044 
17:34033 ANL/CP-75668 17:33958 LA-12361-MS 
17:34034 ANL/CP-76908 17:33991 LA-UR-92-2785 
17:34146 ANL/CP-76916 17:33992 LA-UR-92-2800 
17:34231 ANL/CP--76750 17:33993 LA-UR-92-2830 
17:34384 ANL/CP-75925 17:34026 LA-UR-92-2601 
17:34385 ANL/CP-75929 17:34027 LA-UR-92-2721 
17:34386 ANL/CP-76823 17:34028 LA-UR-92-2886 
17:34387 ANL/CP-76982 17:34042 LA-UR-92-2075 
17:34388 ANL/CP-76987 17:34043 LA-UR-92-2477 
17:34526 ANL/RP-76523 17:34044 LA-UR-92-2604 
17:34630 ANL/CP-76995 17:34094 LA-UR-92-2779 
17:35258 ANL/CP-75464 17:34207 LA-UR-92-2608 
17:35402 ANL/ENG/CTR/TM-19 17:34208 LA-UR-92-2671 
17:35451 ANL/CP-76558 17:34209 LA-UR-92-2780 
17:35453 ANL/TM-496 17:34210 LA-UR-92-2849 
17:35476 ESTSC—000482AL00000 17:34333 LA-UR-92-2515 
17:35477 ESTSC—000482IPCATOO 17:34334 LA-UR-92-2537 
17:35487 ESTSC—0004941037000 17:34348 LA-UR-92-2645 
17:35494 ESTSC—0005 131037000 17:34364 LA-UR-92-2677 
17:35519 ANL/CP-77152 17:34365 LA-UR-92-2715 
17:33763 DOE/MC/26006-92/C0057 17:34366 LA-UR-92-2813 
17:34000 ANL-91/39 17:34400 LA-UR-92-1756 

National Lab., IL (United 17:34401 LA-UR-92-2539 
States). Mathematics and Computer 17:34402 LA-UR-92-2630 
Science Div. 17:34403 LA-UR-92-2678 
17:35452 ANL/MCS-TM-167 17:34404 LA-UR-92-2726 
Argonne National Lab., IL (United 17:34405 LA-UR-92-2727 
States). High Energy Physics Div. 17:34406 LA-UR-92-2728 
17:34445 ANL-HEP-TR-92-61 17:34407 LA-UR-92-2734 
Argonne National Lab., IL (United 17:34408 LA-UR-92-2735 
States). Environmental Research Div. 17:34409 LA-UR-92-2746 
17:34525 ANL/ER/TM-2 17:34410 LA-UR-92-2778 
Lawrence Berkeley Lab., CA (United 17:34411 LA-UR-92-2803 
States) 17:34412 LA-UR-92-2804 
17:34100 LBL-32408 17:34413 LA-UR-92-2805 
17:34127 LBL-32408 17:34414 LA-UR-92-2807 
Nuclear Regulatory Commission, Wash- 17:34415 LA-UR-92-2810 
ington, DC (United States). Div. of 17:34416 LA-UR-92-2811 
Engineering 17:34417 LA-UR-92-2850 
17:33994 NUREG/CR-4667-Vol.14 17:34418 LA-UR-92-2858 
17:33995 NUREG/CR-4744-Vol.6- 17:34490 LA-UR-92-2855 
No.1 17:34499 LA-UR-92-2836 
Nuclear Regulatory Commission, Wash- 17:34511 LA-UR-92-2514 
ington, DC (United States). Div. of 17:34519 LA-UR-92-2716 
Systems Research 17:34571 LA-UR-92-2064 
17:33655 NUREG/CR-5840 17:34572 LA-UR-92-2065 
National Lab., IL (United 17:35116 LA-UR-92-2607 
States). Energy Systems Div. 17:35117 LA-UR-92-2609 
17:33063 ANL/ESD-15 17:35118 LA-UR-92-2648 
Argonne National Lab., IL (United 17:35119 LA-UR-92-2649 
States). Reactor Engineering Div. 17:35120 LA-UR-92-2740 
17:33449 ANL/RE-91/2-Vol.3 17:35121 LA-UR-92-2835 
Los Alamos National Lab., NM (United 17:35122 LA-UR-92-2843 
States) 17:35136 LA-UR-92-2774 
17:32852 LA-12315-MS 17:35152 LA-UR-92-2753 
17:32965 LA-12325-C 17:35308 LA-12373-T 


ERA Vol. 17, No. 12 741 





W-7405-ENG-36 


Contract No. Abstract No. _ Report No. Contract No. Abstract No. Report No. 


17:35334 LA-UR-92-3045 17:34224 UCRL-ID-1 10598 
17:35357 LA-UR-92-2713 17:34225 UCRL-JC—111199 
17:35358 LA-UR-92-2872 17:34301 UCRL-JC—1 10912 
17:35381 LA-UR-92-2756 17:34341 UCRL-JC—109255 
17:35382 LA-UR-92-2791 17:343842 UCRL-JC—111164 
17:35383 LA-UR-92-2854 17:34503 UCRL-ID-110448 
17:35426 LA-UR-92-2786 17:34506 UCRL-JC—109414 
17:35440 LA-UR-92-2008 17:34507 UCRL-LR-109887 


17:35441 LA-UR-92-2524 17:34508 UCRL-LR-110773 
17:35478 ESTSC—000483C660000 17:34517 UCRL-LR—1 10986 


17:35506 LA-UR-92-3037 17:34614 UCRL-ID-111461 
17:32885 LA-SUB-92-9-Pt.13 17:34615 UCRL-ID—111553 
17:32966 LA-SUB-92-9-Pt.1 17:34616 UCRL-ID-111804 
17:32967 LA-SUB-92-9-Pt.2 17:34617 UCRL-ID—111805 
17:32968 LA-SUB-92-9-Pt.3 


17:34618  UCRL-JC-108951 
17:32969 = LA-SUB-92-9-Pt.4 17:34619  UCRL-JC-108954 
17:32970 _ LA-SUB~92-9-Pt.5 


17:32971  LA-SUB-92-9-Pt.6 ome oot aaame 
17:32972 LA-SUB-92-9-Pt.7 : 
17:34744 UCRL-ID-109765 
17:32978 LA-SUB-92-9-Pt.8 
1732974 LA-SUB-92-9-Pt9 17:34745 UCRL-ID-1 10064 
1732975 _ LA-SUB-92-9-Pt.10 St | eee 
17:32976 _ LA-SUB-92-9-Pt.11 a | ae 
17:34498 LA-SUB~92-3 17:35338 UCID—21054-Rev.1 
17:34514 LA-SUB~92-4 17:35436 UCRL-52000-92-7 
W-7405-ENG-48 Lawrence Livermore National Lab., CA 17:35437 = UCRL-ID-111521 
(United States) 17:35473 ESTSC-000476CY00100 
17:33238 UCRL-ID-106454-92-3 17:35517 UCRL-ID—111810 
17:33243 UCRL-LR-110321-92-1 17:33091 UCRL-ID—109144 
17:33264 PATENTS-US—A7625340 17:34492 UCRL-CR-111474 
17:33473 UCRL-ID-111455 W-7405-ENG-82 Ames Lab., IA (United States) 
17:33714 UCRL-52000-92-6 17:32593 IS-T-1618 
17:33730 UCRL-ID—111970 17:34090 IS-T—1623 
17:33947 CONF-910208- 17:34147 IS-T-1351 
17:33959 UCRL-LR-110659 17:34308 IS-T-1444 
17:33999 UCRL-ID-110831 17:34397 IS-M-715 
17:34047 UCRL-ID-111453 17:34794 IS-T-1595 
17:34048 UCRL-JC—108836 17:35355 IS-M-718 
17:34223 UCRL-ID-110440 17:35356 IS-M-719 


742 ERA Vol. 17, No. 12 





92/7 
ANL-HEP-TR- 


Report Number Index 


The report number index consists of the alphanumeric identifiers assigned to report literature as well as patent and confer- 
ence literature cited in this publication. Entries provide the abstract number; the source(s) of availability of the document; 
the GPO file prefix for GPO depository library documents; the order number for OST! and NTIS report ordering purposes; 
and, if the document was distributed under the DOE distribution program, the category number is shown for paper copy 
(PC), microfiche (MF), or no distribution (ND). These categories are included to assist DOE librarians in responding to re- 
quests for reports in their collections. The index also lists secondary numbers, with the corresponding abstract numbers 
and cross-references to other identifying numbers. 


Abstract 
Number 


17:34876 


17:34355 
17:34389 


17:33409 
17:33433 


17:33273 
17:33778 
17:32717 
17:33296 
17:33328 
17:33347 
17:33731 
17:33732 
17:33316 
17:33329 
17:33330 
17:34524 
17:32718 
17:33777 
17:33268 
17:32835 
17:33749 


17:33456 
17:33573 


17:34503 


17:32858 
17:33995 
17:34000 


17:32907 
17:33655 
17:33994 
17:32859 


17:34445 
17:33103 


17:33754 
17:35258 
17:33821 
17:34033 
17:34001 
17:34002 
17:34003 
17:34384 


Source of 
Availability 


See CNIC—00386 


See BNL-47930 
See BNL-47931 


See DOE/PC/90364-T3 
See NUREG/IA-0071 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 


See EGG-M-92305 
See BNL-47728 


See UCRL-ID—110448 


OSTI; NTIS; INIS; GPO Dep. 
See NUREG/CR-4744-Vol.6-No.1 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
See NUREG/CR-5840 

See NUREG/CR-4667-Vol.14 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


Ss oS 
8 8 8 


DE93706804 
DE93706803 
DE93711142 
DE93706802 
DE93706806 
DE93706805 
DE93706811 
DE93706810 
DE93706808 
DE93706809 
DE93706807 
DE93706801 
DE93711144 
DE93706798 
DE93706799 
DE93711147 
DE93706800 


DE92040604 
DES3000930 


DES93000561 


DE92040665 
DE92040757 
DE93000412 


DE92040733 
DE92040732 
DE92040730 
DE92040725 
DE92040718 
DE92040720 
DE92040716 
DE92040724 


MF-721 


PC-111; 
PC-332 
PC-500 


MF-721 
MF-414 
PC-700 


MF-112 
MF-413 
MF-364 
MF-404 
MF-404 
MF-404 
MF-201 
MF-414 


mmmmmmmmm 
888888888 


17:34385  OSTI; NTIS; GPO Dep. DE92040756 


ERA Vol. 17, No. 12 743 





Abstract Source of 


Order 
Number Availability 


Number 


33 


17:33675 OSTI; NTIS; GPO Dep. 


_ 


DE92041102 


167 
ANLURE- 
91/2-Vol.3 
ANL/RP-— 
76523 
76994 
ANLUTM- 
496 
ARH- 
1100-Del. 
1106-Del. 
1107-Del. 
1110-Del. 
1508-Del. 
1901-Del. 
1902-Del. 
1907-A-Del. 
1908-A-Del. 
1909-A-Del. 
1910-A-Del. 
1911-A-Del. 
1912-A-Del. 
2301-A-Del. 
2302-A-Del. 
2303-A-Del. 
2304-A-Del. 
2305-A-Del. 
2306-A-Del. 
2307-A-Del. 
2308-A-Del. 
2309-A-Del. 
2310-A-Del. 
2311-A-Del. 
2312-A-Del. 
304-Del. 
306-Del. 
308-Del. 
310-Del. 
311-Del. 
AUC-IBT-R- 
9130 
9131 
9132 
9145 
9155 
BFR-D- 
10-92 
BFR-R- 
24-92 


744 ERA Vol. 17, No. 12 


17:33763 
17:33448 
17:33822 
17:35451 
17:34231 
17:34386 
17:34034 
17:34146 
17:34387 
17:34388 
17:34630 
17:33823 
17:35519 
17:33403 


17:35402 
17:34525 
17:33063 
17:35452 
17:33449 


17:34526 
17:32659 


17:35453 


17:32863 
17:32864 
17:32865 
17:32866 
17:32867 
17:32868 
17:32869 
17:32870 
17:32871 
17:32872 
17:32873 
17:32874 
17:32875 
17:32876 
17:32895 
17:32896 
17:32897 
17:32898 
17:32899 
17:32900 
17:32901 
17:32902 
17:32903 
17:32904 
17:32905 
17:32893 
17:32894 
17:32860 
17:32861 
17:32862 


17:33779 
17:33780 
17:33781 
17:33782 
17:33783 


17:33784 


17:33785 


See DOE/MC/26006-92/C0057 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 


mmmMmmmmmmmmmmmm Mm 
eee et et ot ot ot 


e 8888essesesse 8 


=e ae ee 
88 8 8 8 8 


m 
_ 


OU FEU ETN TT ETT TN TT TDN er er ee ee ey eve ere eee er ey 
SSeSeSesessssesssesssssesseses 8 


DE92040721 
DE92040729 
DE92019595 
DE92041121 
DE92040731 
DE92040748 
DE92040734 
DE92040728 
DE92040726 
DE92040722 
DE92040739 
DE92041107 
DE92041119 


DE93000339 
DE92040648 
DE93000966 
DE92040599 
DE92040600 


DE92041151 
DE92040641 


DE92041244 


DE92040114 
DE92040635 
DE92040636 
DE92040115 
DE920401 16 
DE92040117 
DE92040118 
DE92040119 
DE92040120 
DE92040121 
DE92040122 
DE92040123 
DE92040124 
DE92040125 
DE92040126 
DE92040127 
DE92040128 
DE92040129 
DE92040130 
DE92040131 
DE92040132 
DE92040133 
DE92040134 
DE92040135 
DE92040136 
DE92040107 
DE92040108 
DE92040110 
DE92040112 
DE92040113 


DE93711010 
DE93711012 
DE93711014 
DE93711015 
DE93711021 


DE93711215 
DE93711216 





700/91/014-Vol.2 


BML 
2173-Vol.2-No.1 
BNL- 
45081 
46195 
46330 
46941 
47679 
47728 
47783 
47797 
47802 
47820 
47823 
47830 
47886 
47925 
47930 
47931 
BNL-NUREG- 
47767 
51934-Vol.4 
BNWL-CC-— 


Abstract 
Number 


17:33468 
17:33476 


17:33104 
17:35259 
17:33960 
17:33957 
17:34527 
17:33573 
17:33470 
17:34489 
17:34319 
17:35195 
17:35347 
17:35157 
17:35260 
17:35261 
17:34355 
17:34389 


17:33483 
17:35019 


Source of 
Availability 


See NUREG/CR-5758-Vol.2 
See NUREG/CR—4599-Vol.2-No.1 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


Dep. 
Dep. 
Dep 
Dep 


OSTI; NTIS; INIS; GPO Dep. 
See NUREG/CR-4409-Vol.4 


mm mmm mmmmmmmmmmmmm 
ot ot at oh ab DD DD oD DD SO 


os 


DE92019237 
DE92040688 
DE92040569 
DE92019496 
DE92040570 
DE92018117 
DE92040565 
DE92019252 
DE92040568 
DE92040574 
DE92040672 
DE92040566 
DE92040573 
DE92040567 
DE92040681 
DE92040687 


DE92019245 


224 17:38502  OSTI; NTIS (US Sales Only); GPO Dep. 
BRCNS- 


0001. 17:33469 See CNIC—00527 
BSTU- 


0001. 17:33965 See CNIC—00543 
CAPE- 


3034 17:32908 OSTI; NTIS; GPO Dep. 99: DE92018542 


CE- 


04123. 17:33673 See CEA-CE-04123-Vols.1-2 
CEA-CE- 
04123-Vols.1-2 17:33673  OSTI; NTIS (US Sales Only); Canadian Electri- 
cal Association, One Westmount Square, 
Suite 1600, Montreal, PQ, CAN H3Z 2P9. 


m 
8 


DE92019152 


17:34302 
17:34356 
17:34800 
17:34875 
17:32909 


17:35403 
17:35348 


17:34050 
17:32668 


17:33798 
17:33737 
17:33799 


17:35189 


17:32855 
17:34876 
17:34138 
17:35520 
17:35521 
17:33961 
17:35189 
17:33427 
17:35273 
17:35324 
17:34528 


Prices: $75.00 CAN 


OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS 


See LBL-31633 
See LBL-31635 
See LBL-31636 


See CNIC—00412 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


DE93706685 
DE93701209 
DE93701211 
DE93701215 
DE93701092 


DE93701315 
DE93701316 


DE93601219 


DE93711028 


DE93602095 
DE93601584 
DE93601299 
DE93602446 
DE93602447 
DE93601349 
DE93602690 
DE93602099 
DE93602814 
DE93602904 
DE93601739 


ERA Vol. 17, No. 12 





1 
CONF-8511131-— 


CONF-8612188— 


CONF-880564— 


2 
CONF-881162- 


CONF-8910507- 


1 
CONF-891098— 


13 
14 
CONF-891113— 


15 
CONF-9002111-— 


Abstract 
Number 


17:33962 
17:34877 
17:35286 
17:35325 
17:33469 
17:33963 
17:33964 
17:33965 


17:32989 


17:35402 


17:33249 


17:33973 


17:33925 


17:33926 


17:32910 


17:35027 
17:35045 


17:33696 
17:35438 


17:33756 


17:33064 


746 ERA Vol. 17, No. 12 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See NUREG/CR-5804 

(Topical meeting on technology of controlled nu- 
clear fusion; San Diego, CA (United States); 
16-18 Apr 1974) 

See ANLU/ENG/CTR/TM-19 

(5. international workshop on electron cyclotron 
emission ard electron cyclotron heating; San 
Diego, CA (United States); 9-12 Nov 1985) 

See GA-A-18294 

(Symposium Ili on applications of isotopes and 
radiation; Jakarta (Indonesia); 16-17 Dec 
1986) 

See INIS-mf—13357 

(22. Associazione Italiana di Metallurgie Con- 
vention; Bologna (Italy); 17-19 May 1988) 

See ENEL-CRTN-G1 1-89-11 

(9. electric vehicle symposium; Toronto 
(Canada); 13-16 Nov 1988) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(F.D. Holland, Jr. North Dakota geological sur- 
vey symposium; Grand Forks, ND (United 
States); 14-15 Apr 1989) 

OSTI; NTIS; INIS; GPO Dep. 

(Research co-ordination meeting: Intercompari- 
son for individual monitoring; Vienna 
(Austria); 24-28 Apr 1989) 

See PTB-Dos—20(v.1) 

See PTB-Dos—20(v.2) 

(7. power plant dynamics, control and testing 
symposium; Knoxville, TN (United States); 
15-17 May 1989) 

OSTI; NTIS; INIS; GPO Dep. 

(Expert systems applications for the electric 
power industry conference; Orlando, FL 
(United States); 5-8 Jun 1989) 

OSTI; NTIS; INIS; GPO Dep. 

(Scientific-practical conference of the Institute 
for Nuclear Medicine, Radiobiology and Ra- 
diation Hygiene; Vidin (Bulgaria); 21-23 Sep 
1989) 

See INIS-mf-13325 

(IAEA/NPPCI Specialists’ meeting on artificial in- 
telligence in nuclear power plants; Helsinki 
(Finland); 10-12 Oct 1989) 

OSTI; NTIS; INIS; GPO Dep. 

(The scientific challenges of NEPA: future direc- 
tions based on 20 years of experience; 
Knoxville, TN (United States); 24-27 Oct 
1989) 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

(American Institute of Chemical Engineers 
(AIChE) annual meeting; San Francisco, CA 
(United States); 5-10 Nov 1989) 

OSTI; NTIS; GPO Dep. 

(Data analysis and interpretation for environ- 
mental surveillance conference; Lexington, 
KY (United States); 5-7 Feb 1990) 

OSTI; NTIS; INIS; GPO Dep. 


Order 
Number 


DE93601752 
DE93601585 
DE93602898 
DE93602905 
DE93602150 
DE93601361 
DE93601362 
DE93601364 


DE92041006 
DE92041005 


DE92019173 


DE92040088 


DE92040089 


DE92040090 


DE92019957 
DE92019875 


DE92040940 


DE92019009 





Report 
Number 


CONF-9006425- 


1 


2 
CONF-900918— 
CONF-900920— 


1 
2 
CONF-9009208— 


CONF-9009272- 


CONF-9010174- 


CONF-901030— 


1 
CONF-9010516- 


CONF-9010518— 


CONF-9010519— 


1 
CONF-9011191— 


CONF-9012130— 


CONF-9012154— 


CONF-9101147— 


CONF-9101150— 


17:33976 
17:33978 


17:35411 


17:33974 
17:33975 


17:35078 


17:33316 


17:33729 
17:34779 
17:32730 
17:32731 
17:32707 
17:32725 
17:34045 
17:34029 


17:33399 


17:35079 


17:34443 


17:34014 


CONF-9101150— 


Source of 


Distribution 
Availability 


Category 

(6. Convegno nazionale 'Gruppo Italiano Frat- 
tura’; Ancona (Italy); 7-8 Jun 1990) 

See ENEL-CRTN-G1 1-90-10 

See ENEL-CRTN-G1 1-90-12 

(16. symposium on fusion technology (SOFT); 
London (United Kingdom); 3-7 Sep 1990) 

See ENEA-RT-NUCL-90-27 

(4. Liege conference on high temperature mate- 
rials for power engineering; Liege (Belgium); 
24-27 Sep 1990) 

See ENEL-CRTN-G1 1-90-05 

See ENEL-CRTN-G1 1-90-06 

(8. European community conference on radioac- 
tive waste management and disposal; 
Luxembourg (Luxembourg); 17-21 Sep 1990) 

See CEA-CONF—10974 

(11. International Energy Agency (IEA) research 
and development on fusion materials confer- 
ence; Karlsruhe (Germany); 11 Sep 1990) 

See KFK-4976 

(DOE/Yucca Mountain site characterization 
project radionuclide adsorption workshop; 
Los Alamos, NM (United States); 11-12 Sep 
1990) 

See LA-12325-C 

(Enhancing electricity’s value to society; Toronto 
(Canada); 22-24 Oct 1990) 

See CEA-CE-04123-Vols.1-2 

(8. conference on fracture behavior and design 
of materials and structures; Turin (Italy); 1-5 
Oct 1990) 

See ENEL-CRTN-G1 1-90-11 

(Conference on photovoltaic electricity: materi- 
als, photocells, systems; Valbonne (France); 
24-25 Oct 1990) 

See AFME-90-05-1-DOC 

(Offshore operation and maintenance 1990; 
Bergen (Norway); 17-18 Oct 1990) 

See NEI-NO-256 

See NEI-NO-257 

See NEI-NO-258 

See NEI-NO-259 

See NEI-NO-260 

See NEI-NO-261 

See NEI-NO-262 

See NEI-NO-263 

(6. Congresso nazionale AlPnD; Milan (italy); 
Oct 1990) 

See ENEL-CRTN-G10-90-05 

(GRS special meeting: Reactor safety - an inter- 
national assignment; Koein (Germany); 7-8 
Nov 1990) 

See GRS—80 

(2. all-union conference on the mathematical 
models of near space; Moscow (USSR); 1-3 
Dec 1990) 

See INIS-SU-320/A 

(Workshop on application of circularly polarized 
x-rays in the region of 1 - 8 keV; Tsukuba 
(Japan); 21-22 Dec 1990) 

See KEK-PROC—91-15 

(Workshop on Superconductivity; Bangalore (In- 
dia); 29 Jan - 2 feb 1991) 

See EUR-14160 

(Symposium on climate changes and ozone 
layer protection; Valbonne (France); 21-25 
Jan 1991) 

See AFME-90-09-DOC 


ERA Vol. 17, No. 12 747 





Abstract 


17:33947 


17:35259 
CONF-910505— 


CONF-9105365— 


1 
CONF-9105366— 


1 
CONF-9105378- 


17:33676 
CONF-9105385— 


1 
CONF-910602-— 


68 17:34202 

69 17:34201 

70 17:34200 

71 17:33583 
CONF-910603— 


29 
CONF-9106107— 


17:35293 


748 ERA Vol. 17, No. 12 


Source of 
Availability 


(Annual meeting of the American Association for 
the Advancement of Science: earth science; 
Washington, DC (United States); 15-19 Feb 
1991) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92019614 

(Conference on fermiology of high T. supercon- 
ductors; Argonne, IL (United States); 25-27 
Mar 1991) 

See BNL-47823 

(Meeting on nondestructive testing; Paris 
(France); 10-11 Apr 1991) 

See CEA-CONF—10883 

(International conference on nuclear data for sci- 
ence and technology; Juelich (Germany); 
13-17 May 1991) 

See BNL-46195 

(1991 Institute of Electrical and Electronics Engi- 
neers (IEEE) particle accelerator conference 
(PAC); San Francisco, CA (United States); 6- 
11 May 1991) 

See LPC-91-12 

(13. annual symposium of the European Safe- 
guards Research and Development 
Associations (ESARDA) symposium on safe- 
guards and nuclear material management; 
Avignon (France); 14-16 May 1991) 

See EUR-13686 

(International conference on nuclear data for sci- 
ence and technology; Julich (Germany); 
18-17 May 1991) 

See ETDE-IT-92-66 

(6. specialists meeting on reactor noise 
(SMORN); Gatlinburg, TN (United States); 
19-24 May 1991) 

See ECN-RX-91-043 

(1991 Cary conference on humans as compo- 
nents of ecosystems; Millbrook, NY (United 
States); 4-8 May 1991) 

OSTI; NTIS; GPO Dep. E 1.99: DE92019186 

(Workshop on metal speciation and contamina- 
tion of soil; Jekyll Island, GA (United States); 
May 1991) 

See LA-UR-92-2075 

(Defence technology symposium 'Electro- 
chemical energy sources VII’; Mannheim 
(Germany); 13-15 May 1991) 

OSTI; NTIS (US Sales Only) DE93702313 

(European conference on geographical informa- 
tion systems for soil protection and land 
management; Rome (Italy); 14-15 May 1991) 

See ETDE-IT-92-60 

(1991 American Society of Mechanical Engi- 
neers (ASME) pressure vessels and piping 
conference; San Diego, CA (United States); 
23-28 Jun 1991) 

See ETDE-IT-92-74 

See ETDE-IT—92-65 

See ETDE-IT-92-64 

See ETDE-IT-92-63 

(Annual meeting of the American Nuclear Soci- 
ety (ANS); Orlando, FL (United States); 2-6 
Jun 1991) 

See WHC-SA-1251 

(International conference on new nuclear 
physics with advanced techniques; lerapetra 
(Greece); 23-29 Jun 1991) 

See IPNO-DRE-91-38 
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(Recent advances on mechanics of structure 
continua American Society of Mechanical 
Engineers (ASME) applied mechanics con- 
ference; Columbus, OH (United States); 
16-19 Jun 1991) 

See SAND-90-2366C 

(Nuclear shapes and nuclear structure at low 
excitation energies; Cargese (France); 3-7 
Jun 1991) 

See IPNO-DRE-91-35 

(Lasers ‘91; Munich (Germany); 10-14 Jun 1991) 

See GKSS-91/E/48 

(4. international conference on nucleus-nucleus 
collisions (NN-4); Kanazawa (Japan); 10-14 
Jun 1991) 

See IPNO-DRE-91-29 

(2. international symposium on fusion nuclear 
technology and exposition; Karisruhe (Ger- 
many); 2-7 Jun 1991) 

See ETDE-IT-92-62 

(Cryogenic engineering conference and interna- 
tional cryogenic materials conference; 
Huntsville, AL (United States); 11-14 Jun 
1991) 

See IS-M-718 

(7. convegno nazionale Gruppo italiano Frattura 
(IGF); Florence (Italy); 13-14 Jun 1991) 

See ENEL-CRTN-G1 1-91-05 

(Society of Photo-Optical Instrumentation Engi- 
neers (SPIE) meeting; San Diego, CA 
(United States); 21-26 Jul 1991) 

OSTI; NTIS; GPO Cep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(European workshop on ordering and disorder- 
ing; Grenoble (France); 10-12 Jul 1991) 

See ETDE-IT-92-57 

(8. international conference on materials and 
mechanisms of superconductivity high tem- 
perature superconductors (M2S-HTSC-3): 
The science of HTSC; Kanazawa (Japan); 
22-26 Jul 1991) 

See IS-M-719 

(2. European conference on advanced materials 
and processes; Cambridge (United King- 
dom); 22-24 Jul 1991) 

See ETDE-IT-92-56 

(Symposium on nuclear physics; Tours (France); 
29-31 Aug 1991) 

See IPNO-DRE-91-39 

(10. international symposium on plasma chem- 
istry; Bochum (Germany); 4-9 Aug 1991) 

OSTI; NTIS; GPO Dep. E 1.99: 

(5. international symposium on the natural radia- 
tion environment; Salzburg (Austria); 22-28 
Sep 1991) 

See INIS-mf-13345 

See ETDE-IT-92-59 

(International conference on frontiers in innova- 
tive computing for the nuclear industry; 
Jackson, WY (United States); 15-18 Sep 
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(Workshop on baryon spectroscopy and the 
structure of the nucleon; Saclay (France); 
23-25 Sep 1991) 

See IPNO-DRE-92-04 

(2. Grove fuel cell symposium; London (United 
Kingdom); 24-27 Sep 1991) 

See ETDE-IT-92-58 

(4. topical meeting on tritium technology in 
fission, fusion, and isotopic applications; Al- 
buquerque, NM (United States); 29 Sep - 4 
oct 1991) 

See ETDE-IT-92-69 

(RADECS 91: radiation effects on components 
and systems; Montpellier (France); 9-12 Sep 
1991) 

See CEA-CONF-—10973 

(12. Air movement and ventilation control (AIVC) 
within buildings conference; Ottawa 
(Canada); 24-27 Sep 1991) 

See AUC-IBT-R-9155 

(Physics with e*e~ linear colliders; Hamburg 
(Germany); 2-4 Sep 1991) 

See CEA-CONF-—10970 

(2. International school on excited states of tran- 
sition elements; Wroclaw-Karpacz (Poland); 
2-6 Sep 1991) 

See LYCEN-9145 

(17. American Society of Mechanical Engineers 
(ASME) design automation conference; Mi- 
ami, FL (United States); 22-25 Sep 1991) 

OSTI; NTIS; GPO Dep. 

(International conference on fast reactor sys- 
tems and fuel cycles; Kyoto (Japan); 27 Oct 
- 1 nov 1991) 

See ETDE-IT-92-73 

(5. American Meteorological Society (AMS) con- 
ference on climate variations; Denver, CO 
(United States); 14-18 Oct 1991) 

OSTI; NTIS; GPO Dep. E 1.99: 

(Working group 3 Joint Coordinating Committee 
on Nuclear Reactor Safety (JCCNRS) meet- 
ing; Oak Ridge, TN (United States); 16-18 
Oct 1991) 

OSTI; NTIS; INIS; GPO Dep. 

(National Atmospheric Deposition Program 
(NADP) technical committee meeting; 
Philadelphia, PA (United States); 7-10 Oct 
1991) 

OSTI; NADP/NTN Coordinator, Natural Re- 
source Ecology Lab., Colorado State Univ., 
Fort Collins, CO 80523 

(Tecnologie chimiche nella produzione di ener- 
gia elettrica; Pisa (Italy); 29-31 Oct 1991) 

See ENEL-CRTN-T6-91-07 

(Convegno annuale Anipla '1991: supporti e 
strumenti avanzati per il progetto e la ges- 
tione dei sistemi di automazione; Milan 
(Italy); 29-30 Oct 1991) 

See ETDE-IT-92-71 

See ETDE-IT-92-70 

(8. annual solar and electric vehicle symposium, 
car and trade show; Boxborough, MA (United 
States); 25-26 Oct 1991) 

OSTI; NTIS; GPO Dep. E 1.99: 

(IEEE nuclear science symposium; Santa Fe, 
NM (United States); 5-9 Nov 1991) 

See SLAC-PUB-5694 

(1991 winter meeting of the American Nuclear 
Society (ANS); San Francisco, CA (United 
States); 10-15 Nov 1991) 

See ETDE-IT-92-68 
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(Workshop on real-time control and operation of 
electric power systems; Denver, CO (United 
States); 19-21 Nov 1991) 

OSTI; NTIS; GPO Dep. 

(Department of Energy (DOE) Technical infor- 
mation Exchange; Augusta, GA (United 
States); 17-20 Nov 1991) 

See WINCO-11770 

(Optical Society of America (OSA) topical meet- 
ing on remote sensing of the atmosphere; 
Williamsburg, VA (United States); 18-21 Nov 
1991) 

See ETDE-IT-92-61 

(American Society of Mechanical Engineers 
(ASME) annual winter meeting; Atlanta, GA 
(United States); 1-6 Dec 1991) 

See ETDE-IT-92-67 

(Symposium on municipal energy management - 
pollution abatement and cost saving strate- 

gies; Wuppertal (Germany); 23 Jan 1992) 
ost: NTIS (US Sales Only) 

(Press seminar of the GSF Project ‘Information 
Environment’; Frankfurt am Main (Germany); 
16 Jan 1992) 

OSTI; NTIS (US Sales Only) 

(KENS workshop on hydrogen-bonded matters; 
Tsukuba (Japan); 21-22 Jan 1992) 

See KEK-PROC-92-3 

(30. winter meeting on nuclear physics; Bormio 
(Italy); 27 Jan - 1 feb 1992) 

See GANIL-P-92-09 

See GANIL-P—92-10 

(National Research Council separation technol- 
ogy and transmutation systems (STATs) 
panel meeting; Washington, DC (United 
States); 13 Jan 1992) 

See LA-UR-92-39 

See LA-UR-92-64 

(10. international colloquium on ultra violet and 
x-ray spectroscopy of astrophysical and labo- 
ratory plasmas; Berkeley, CA (United 
States); 3-5 Feb 1992) 

See UCRL-JC—110494 

(Physics of isolated pulsars workshop; Taos, NM 
(United States); 23-28 Feb 1992) 

See LA-UR-92-2843 

(Global climate change: social and economic re- 
search issues; Argonne, IL (United States); 
11-13 Feb 1992) 

See ANL/RP-76523 

(European seminar on improved technologies for 
the rational use of energy in the glass industry 
- a Thermie programme action and exhibi- 
tion; Wiesbaden (Germany); 4-6 Feb 1992) 

OSTI; NTIS (US Sales Only) 

(Institute for Fundamental Theory (IFT) work- 
shop on dark matter; Gainesville, FL (United 
States); 14-16 Feb 1992) 

See DOE/ER/40272-171 

(4. international symposium on advanced nuclear 
research; Mito City (Japan); 1-8 Feb 1992) 

OSTI; NTIS; INIS; GPO Dep. 

(Deterministic methods seminar and TORT 
workshop; Oak Ridge, TN (United States); 4- 
6 Feb 1992) 

See ORNL/RSIC—54 

(Waste management '92; Tucson, AZ (United 
States); 1-5 Mar 1992) 

OSTI; NTIS; INIS; GPO Dep. 
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(3. European particle accelerator conference; 
Berlin (Germany); 24-28 Mar 1992) 

See LAL-RT—92-06 

See FNAL/C-—92/89 

(Physics with internal targets and the blast de- 
tector; Tempe, AZ (United States); 19-21 Mar 
1992) 

See DOE/ER/40561-67 

(27. Rencontres de Moriond, QCD and high en- 
ergy hadronic interactions; Les Arcs 
(France); 22-28 Mar 1992) 

See LAL—92-29 

See LAL—92-31 

See FNAL/C—92/160-E 

(COCO engineering managers meeting; Idaho 
Falis, ID (United States); 23-26 Mar 1992) 

See WINCO-11800 

(International workshop on dynamical fluctua- 
tions and correlations in nuclear collisions; 
Aussois (France); 12-16 Mar 1992) 

See GANIL-P-92-13 

(34. annual meeting on systematic chemical 
equation balancing; Caldwell, ID (United 
States); 26-28 Mar 1992) 

See WINCO-11795 

(GEM collaboration meeting; Tucson, AZ (United 
States); Mar 1992) 

See SSCL-Preprint-89 

(International industrial symposium on the super 
collider; New Orleans, LA (United States); 4- 
6 Mar 1992) 

See FNAL/C-92/100 

(9. topical conference on high-temperature 
plasma diagnostics; Santa Fe, NM (United 
States); 15-19 Mar 1992) 

See SAND-91-2625C 

(Geothermal energy program review: geother- 
mal energy and the utility market—the 
opportunities and challenges for expanding 
geothermal energy in a competitive supply 
market; San Francisco, CA (United States); 
24-26 Mar 1992) 

OSTI; NTIS; GPO Dep. 

(Nuclear and space radiation effects conference; 
1992 Institute of Electrical and Electronic En- 
gineers (IEEE) nuclear and space radiation 
effects conference: 1st workshop on radia- 
tion effects data; New Orleans, LA (United 
States); New Orleans, LA (United States); 
13-17 Jul 1992; 13-17 mar 1992) 

See SAND-92-0368C 

(Material Research Society spring meeting; San 
Francisco, CA (United States); 27 Apr - 2 
may 1992) 

See UCRL-JC—108836 

OSTI; NTIS; GPO Dep. 
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(B factories: state of the art in accelerators, de- 
tectors, and physics; Stanford, CA (United 
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See SLAC-PUB-5933 

(Franklin symposium; Philadelphia, PA (United 
States); 29 Apr - 1 may 1992) 

See DOE/ER/40427—18-N92 

(Senior specialists meeting on reactor thermal 
hydraulics; Aix-en-Provence (France); 6-8 
Apr 1992) 

See EGG-M-92123 
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(Symposium: 25 years of 'LIT’, 5 years of 
"TAMARA; Karlsruhe (Germany); 7-8 Apr 
1992) 

See KFK-5000 

(Energy and environment: transitions in Eastern 
Europe; Prague (Czechoslovakia); 20-23 Apr 
1992) 

OSTI; NTIS; GPO Dep. 

(5. European conference composite materials; 
Bordeaux (France); 7-10 Apr 1992) 

See CEA-CONF—10971 

(International conference on nuclear structure at 
high angular momentum; Ottawa (Canada); 
18-21 May 1992) 

See DOE/ER/40427-22-N92 

(REXX symposium for developers and users; An- 
napolis, MD (United States); 3-5 May 1992) 

See SLAC—401 

(9. international conference on high power parti- 
cle beams; Washington, DC (United St States); 
25-29 May 1992) 

See SAND-92-1047 

(NATO-Advanced Study Institute summer school 
on migration and fate of pollutants in soils 
and subsoils; Basilicata (Italy); 24 May - 6 
jun 1992) 

See SAND-92-0364 

(2. annual conference on electronics for future 
colliders; Chestnut Ridge, NY (United 
States); 19-21 May 1992) 

See IS-M-715 

(American industrial conference and ex- 
position; Boston, MA (United States); 30 May 
- 5 jun 1992) 

OSTI; NTIS; INIS; GPO Dep. 

(3. international colloquium on x-ray lasers; 
Schliersee (Germany); 18-22 May 1992) 

See UCRL-JC—111164 

(Mercury as a global pollutant: toward integra- 
tion and synthesis; Monterey, CA (United 
States); 31 May - 4 jun 1992) 

See PNL-SA-20189 

(3. international conference on engineering con- 
struction and operations in space; Denver, 
CO (United States); 31 May - 4 jun 1992) 

See MLM-3759(OP) 

(PILAC cavity review; Los Alamos, NM (United 
States); 15 May 1992) 

See LA-UR-92-1756 

(Ecology, management and restoration of inter- 
mountain annual rangelands symposium; 
Boise, ID (United States); 18-21 May 1992) 

OSTI; NTIS; INIS; GPO Dep. 

(international workshop on squeezed states; 
Moscow (Russian Federation); 25-29 May 
1992) 

See LA-UR-92-2774 

(4. International conference on path integrals 
from meV to MeV; Tutzing (Germany); 18-21 
May 1992) 

See IPNO-TH-92-31 

(8. Nordic mass ‘ometry conference; 
Helsingoer (Denmark); 31 May - 3 jun 1992) 

See NEI-DK-937 

(1992 incineration conference; Albuquerque, NM 
(United States); 11-14 May 1992) 

See WHC-SA-1504 

(American Nuclear Society annual meeting; 
Boston, MA (United States); 7-12 Jun 1992) 

See PNL-SA-20543 
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(14. international conference on plasma and 
19th EPS conference on controlled fusion 
and plasma physics; Innsbruck (Austria); 29 
Jun - 3 jul 1992) 

See LRP-456/92 

See GA-A-20993 

(Annual meeting of the Air and Waste Manage- 
ment Association (AWMA); Kansas City, MO 
(United States); 21-26 Jun 1992) 

See PNL-SA-20191 

OSTI; NTIS; GPO Dep. 

(3. international symposium on the history of 
particle physics - the rise of the standard 
model; Stanford, CA (United States); 24-27 
Jun 1992) 

See SLAC-PUB-5910 

(United Nations conference on environment and 
development: earth summit; Rio de Janeiro 
(Brazil); 1-12 Jun 1992) 

See INIS-mf-13356 

(Annual meeting of the Health Physics Society; 
Cclumbus, OH (United States); 21-25 Jun 
1992) 

See WHC-SA-1418 

(8. international conference on trends in welding 
research; Gatlinburg, TN (United States); 1-5 
Jun 1992) 

OSTI; NTIS; GPO Dep. 

(7. International Association of Mathematics and 
Computer Simulation (IMACS) international 
conference on computer methods for partial 
differential equations; New Brunswick, NJ 
(United States); 22-24 Jun 1992) 

See UCRL-JC—110912 

See SSCL-Preprint-138 

(Advanced accelerator concepts workshop; Port 
Jefferson, NY (United States); 14-20 Jun 
1992) 

See LA-UR-92-2858 

See SLAC-PUB-5908 

(Society of Women Engineers’ national conven- 
tion; Orlando, FL (United States); 22-29 Jun 
1992) 

See SSCL-Preprint—-10 

(8. international conference on applications of 
nuclear techniques; Mykonos (Greece); 6-13 
Jun 1992) 

OSTI; NTIS; INIS; GPO Dep. 

(Ohio State University Health Physics Society 
summer school meeting; Columbus, OH 
(United States); 15 Jun 1992) 

OSTI; NTIS; GPO Dep. 

See PNL-SA-21060 

See PNL-SA-21061 

(International conference on advanced technol- 
ogy and particle physics; Como (Italy); 22-26 
Jun 1992) 

See LBL-32460 

(25. international conference on neutrino 
physics; Granada (Spain); 7-13 Jun 1992) 
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(60. Military Operations Research society sym- 
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See PNL-SA-20801 

(Workshop on ion mobility spectrometry; Rui- 
doso, NM (United States); 22-26 Jun 1992) 

See SAND-92-0955C 


DE92040708 


DE92040707 


DE92017336 MF-700 





Report 
Number 


CONF-9206259- 


1 
CONF-9206261-— 


1 
CONF-9206262- 


4 
CONF-9206267— 


1 
CONF-9206269- 


1 
CONF-9206271- 


1 
CONF-9206274- 


1 
CONF-9206275-— 


1 
CONF-9206276-— 

1 
CONF-9206278-— 


1 
CONF-9206281-— 


1 
CONF-9206282- 


CONF-920656— 


17:34565 


17:34618 
17:34620 
17:34619 
17:34621 


17:35512 


17:34220 


17:34797 


17:35126 
17:35157 


Source of 
Availability 


(Insensitive munitions technology symposium; 
Williamsburg, VA (United States); 15-18 Jun 
1992) 

See UCRL-JC—109414 

(1. thematic conference on remote sensing for 
marine and coastal environments; New Or- 
leans, LA (United States); 15-17 Jun 1992) 

See PNL-SA-21223 

(Environmentally conscious manufacturing work- 
shop; Overland Park, KS (United States); 10 
Jun 1992) 

See KCP-613-4964 

(1992 quadrennial ozone symposium; Char- 
lottesville, VA (United States); 4-13 Jun 1992) 

See UCRL-JC—108951 

See UCRL-JC—108955 

See UCRL-JC—108954 

See UCRL-JC—108956 

(5. world conference on continuing engineering 
education; Espoo (Finland); 2-5 Jun 1992) 

See POEF-T-3559B 

(SUBWOG 6p meeting; Aldermaston (United 
Kingdom); 1-4 Jun 1992) 

See SAND-92-1830C 

(NATO Advanced Study Institute on mechanical 
properties of materials having ultra-fine mi- 
crostructure; Porto Novo (Portugal); 17 Jun - 
1 jul 1992) 

See LA-UR-92-2604 

OSTI; NTIS; GPO Dep. DES2040711 

OSTI; NTIS; GPO Dep. 

(2. international conference on bioinformatics, 
supercomputing, and complex genome anal- 
ysis; St. Petersburg, FL (United States); 4-7 
Jun 1992) 

OSTI; NTIS; GPO Dep. 

(US Army Chemical Research Development En- 
gineering Center (CRDEC) conference on 
obscuration and aerosol research; Aberdeen 
Proving Grounds, MD (United States); 22-26 
Jun 1992) 

OSTI; NTIS; GPO Dep. 

(Nobel symposium on heavy ion spectroscopy 
and QED effects in atomic systems; Saltsjoe- 
baden (Sweden); 29 Jun - 3 jul 1992) 

OSTI; NTIS; INIS; GPO Dep. 

(Muon ‘92 workshop; Uppsala (Sweden); 28 Jun 
- 3 jul 1992) 

See LA-UR-92-3045 

(Astronomical infrared conference; 
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(ICFA workshop on AC super 
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17:34357 
17:34378 
17:34377 
17:34381 


17:34146 


17:34386 
17:35258 
17:34387 
17:35261 


17:33089 
17:33104 
17:32854 
17:35443 
17:33957 
17:33026 
17:33229 
17:32891 
17:33235 
17:33019 
17:33239 


17:33747 


17:33470 


17:35116 
17:34207 
17:35117 


17:33054 


17:33483 
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Source of GPO 
Availability Dep. 


(20. international power modulator symposium; 
Myrtle Beach, SC (United States); 23-25 Jun 
1992) 

See LA-UR-92-2778 

(1992 Windsor workshop on alternative fuels; 
Toronto (Canada); 15-17 Jun 1992) 

OSTI; NTIS; GPO Dep. 

(10. international conference on solid state 
dosimetry; Washington, DC (United States); 
13-17 Jul 1992) 

See PNL-SA-20304 

(15. international conference on high energy ac- 
celerators; Hamburg (Germany); 20-24 Jul 
1992) 

See SLAC-PUB-5865 

See FNAL/C-92-212 

See FNAL/C-92-/211 

See FNAL/C~92/209 

See FNAL/C-92/210 

See SLAC-PUB-5942 

See SLAC-PUB-5941 

See SSCL-Preprint—132-Rev.1 

(24. international symposium on combustion; 
Sydney (Australia); 5-10 Jul 1992) 

See ANL/CP-76916 

(2. international nuclear physics conference; 
Wiesbaden (Germany); 26 Jul - 1 aug 1992) 

See ANL/CP-76823 

See ANL/CP-75464 

See ANL/CP-76982 

See BNL-47925 

(Institute of Nuclear Materials Management 
(INMM) annual meeting; Orlando, FL (United 
States); 19-22 Jul 1992) 

See RFP-4602 

See BNL-45081 

See POEF-T—3600 

See SAND-92-0152C 

See BNL-46941 

See WSRC-MS-92-244 

See LA-UR-92-2356 

See SAND-92-0250C 

See SAND-92-0146C 

See WHC-SA-1585 

See WHC-SA-1467 

(2. international symposium on nuclear astro- 
physics: nuclei in the cosmos; Karlsruhe 
(Germany); 6-10 Jul 1992) 


OSTI; NTIS; GPO Dep. E 1.99: 


(67. annual Western Economic Association in- 
ternational conference; San Francisco, CA 
(United States); 9-13 Jul 1992) 

See LBL-32431 

(Japan-US seminar on two-phase flow dynam- 
ics; San Francisco, CA (United States); 6-10 
Jul 1992) 

See BNL-47783 

(Beacon satellite symposium; Boston, MA 
(United States); 5-12 Jul 1992) 

See LA-UR-92-2607 

See LA-UR-92-2608 

See LA-UR-92-2609 

(The Fine Particle Society conference; Las Ve- 
gas, NV (United States); 14 Jul 1992) 

See RFP-4605 

(5. IEEE conference on human factors and 
power plants; Monterey, CA (United States); 
7-11 Jul 1992) 

See BNL-NUREG-47767 


Order 
Number 


DE92041018 


MF-412 





Report 
Number 


CONF-9207141- 


1 
CONF-9207142- 


CONF-9207 146- 


1 
CONF-9207148- 


1 
CONF-9207149— 


1 
CONF-820716— 


8 
CONF-920741- 


10 
11 
CONF-9207 48— 


17:32892 


17:34518 


17:33813 


17:35195 
17:35258 


17:35360 


17:33761 
17:33762 
17:33766 
17:32810 
17:33767 
17:33760 
17:33763 
17:33765 
17:33764 
17:33768 
17:33769 


17:34632 


Source of 
Availability 


(Criticality safety short course; Albuquerque, NM 
(United States); 13-17 Jul 1992) 

See Y/LF-417 

(GPALS seminar; McLean, VA (United States); 
21 Jul 1992) 

OSTI; NTIS (US Sales Only); GPO Dep. 

(NATO Advanced Study Institute meeting on me- 
chanical properties and deformation behavior 
of materials having ultra-fine microstructures; 
Porto Novo (Portugal); Jul 1992) 

See LA-UR-92-2721 

(4. international conference on microcomputers 
in transportation; Baltimore, MD (United 
States); 22-24 Jul 1992) 

OSTI; NTIS; GPO Dep. E 1.99: DE93001206 

(Hyperfine interactions of the anti-hydrogen 
workshop; Munich (Germany); 30-31 Jul 
1992) 

See SLAC-PUB-5856 

(Nuclear and space radiation effects conference; 
1992 Institute of Electrical and Electronic En- 
gineers (IEEE) nuclear and space radiation 
effects conference: 1st workshop on radia- 
tion effects data; New Orleans, LA (United 
States); New Orleans, LA (United States); 
13-17 Jul 1992; 13-17 mar 1992) 

See SAND-92-0368C 

(6. international conference on nuclei far from 
stability and 9th international conference on 
atomic masses and fundamental constants; 
Bernkastel-Kues (Germany); 19-24 Jul 1992) 

See BNL-47820 

See ANL/CP-75464 

(5. Latin American workshop on plasma physics; 
Mexico City (Mexico); 20-31 Jul 1992) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92019045 

(2. Nuclear Regulatory Commission 
(NRC)/American Society of Mechanical Engi- 
neers (ASME) symposium on pump and 
valve testing; Washington, DC (United 
States); 21-23 Jul 1992) 

See EGG-M-91556 

(Conference on cyclotrons and their applica- 
tions; Vancouver (Canada); 10-16 Jul 1992) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92040027 

See LBL-32036 

See LBL-32037 

(28. joint propulsion conference; Nashville, TN 
(United States); 6-8 Jul 1992) 

See EGG-M-92305 

See BNL-47728 

(US Department of Energy contractors review 
meeting on fuel cells; Morgantown, WV 
(United States); 14-15 Jul 1992) 

See DOE/MC/24223-92/C0055 

See DOE/MC/25009-92/C0049 

See DOE/MC/27168-92/C0046 

See DOE/MC/23120-92/C0044 

See DOE/MC/27414-92/C0053 

See DOE/FE/61684—92/C0054 

See DOE/MC/26006-92/C0057 

See DOE/MC/26355-92/C0062 

See DOE/MC/26006-92/C0064 

See DOE/MC/28055—92/C 0065 

See DOE/METC/C-92/7027 

(7. water-rock interaction conference; Park City, 
UT (United States); 9-23 Jul 1992) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92040952 MF-814 
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CONF-920762— 


Report Source of 
Number Availability 


CONF-920762- (International conference on the physics of tran- 
sition metals; Darmstadt (Germany); 20-24 
Jul 1992) 
4 17:33991 See LA-UR-92-2785 
CONF-920777- (NATO advanced study institute on particle pro- 
duction in highly excited matter; Ciocco 
(Italy); 12-25 Jul 1992) 
1 17:35152 See LA-UR-92-2753 
CONF-920792- (SPIE international symposium on optical ap- 
plied science and engineering; San Diego, 
CA (United States); 19-24 Jul 1992) 
24 See BNL-47797 
29 See LA-UR-92-2537 
30 See ANL/CP-—76987 
31 See UCRL-JC—109255 
CONF-920801-— (27. intersociety energy conversion engineering 
conference; San Diego, CA (United States); 
3-7 Aug 1992) 
23 17:33754 See ANL/CP-75072 
CONF-920802- (Applied superconductivity conference; Chicago, 
IL (United States); 23-28 Aug 1992) 
17:34007  OSTI; NTIS; GPO Dep. E 1.99: DE92040879 MF-310 
17:34003 See ANL/CP—75798 
17:33821 See ANL/CP-—75555 
17:33822 See ANL/CP-76526 
17:34340 See SAND-92-1914C 
17:34441 See SSCL-Preprint-136 
17:34442 See SSCL-Preprint-136-Rev.A 
(American Society of Mechanical Engineers 
national heat transfer conference and exposi- 
tion; San Diego, CA (United States); 9-12 
Aug 1992) 
17:34239 See SAND-92-1745C 
17:34236 See KAPL-4733 
(American Institute of Chemical Engineers 
(AIChE) summer national meeting; Min- 
neapolis, MN (United States); 9-12 Aug 1992) 
17:33324 See NREL/TP-432-4981 
17:32944 See FEMP/SUB-049 
17:33020 See WHC-SA-1600 
(16. international LINAC conference; Ottawa 
(Canada); 23-28 Aug 1992) 
17:34364 See LA-UR-92-2677 
17:34403 See LA-UR-92-2678 
15 17:34401 See LA-UR-92-2539 
16 17:34333 See LA-UR-92-2515 
17 17:34348 See LA-UR-92-2645 
18 17:34404 See LA-UR-92-2726 
19 17:34405 See LA-UR-92-2727 
20 17:34406 See LA-UR-92-2728 
21 17:34519 See LA-UR-92-2716 
22 17:34365 See LA-UR-92-2715 
23 17:34402 See LA-UR-92-2630 
24 17:34366 See LA-UR-92-2813 
25 17:34411 See LA-UR-92-2803 
26 17:34412 See LA-UR-92-2804 
27 17:34416 See LA-UR-92-2811 
28 17:34415 See LA-UR-92-2810 
29 17:34409 See LA-UR-92-2746 
30 17:32982 See LA-UR-92-2736 
31 17:344C8 See LA-UR-92-2735 
32 17:34417 See LA-UR-92-2850 
33 17:34414 See LA-UR-92-2807 
34 17:34407 See LA-UR-92-2734 
35 17:34384 See ANL/CP-75925 
36 17:34354 See SSCL-Preprint-141 
37 17:34435 See SLAC-PUB-5900 
38 17:34376 See SLAC-PUB-5893 
39 17:34434 See SLAC-PUB-5891 
40 17:34433 See SLAC-PUB-5890 
at 17:34432 See SLAC-PUB-5887 
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Report 


42 
43 
44 
45 
46 
47 
52 
CONF-9208115— 


1 
CONF-9208117— 


CONF-9208120- 


2 
CONF-9208125- 


1 
CONF-9208127- 


1 
3 
4 


5 
CONF-920813— 


1 
CONF-9208130— 


1 

2 
CONF-9208132- 

1 

2 
CONF-9208133- 

1 
CONF-9208134— 


1 
CONF-9208135— 


1 

2 

3 
CONF-9208138— 


1 
CONF-920814— 


Abstract 
Number 


17:34431 
17:34375 
17:34374 
17:34373 
17:34430 
17:34429 
17:34385 


17:35440 


17:33099 
17:33088 
17:35063 
17:35064 
17:35446 
17:33100 
17:33660 
17:33665 
17:33718 


17:34191 


17:35381 


17:35118 
17:35119 
17:35121 


Source of 
Availability 


See SLAC-PUB-5885 

See SLAC-PUB-5881 

See SLAC-PUB-5880 

See SLAC-PUB-5879 

See SLAC-PUB-5877 

See SLAC-PUB-5876 

See ANL/CP-75929 

(Association of management conference; Las 
Vegas, NV (United States); 4-7 Aug 1992) 

See LA-UR-92-2008 

(1992 safety analysis workshop; Salt Lake City, 
UT (United States); 11-13 Aug 1992) 

See WSRC-MS-92-210 

See RFP-4589 

See RFP-4588 

See WSRC-MS-92-206 

See Y/ENG/SE-116 

See WSRC-MS-—92-276 

See SAND-92-1725C 

See WSRC-MS-92-198-Del. Ver. 

See WHC-SA-1634 

(1992 space operations, applications and re- 
search conference; Houston, TX (United 
States); 5-7 Aug 1992) 


OSTI; NTIS; GPO Dep. E 1.99: 


(Department of Energy (DOE) transportation 
management program ; Gaithers- 
burg, MD (United States); 18-20 Aug 1992) 


OSTI; NTIS; INIS; GPO Dep. E 1.99: 


(6. national conference on high power mi- 
crowave technologies; Lackland AFB, TX 
(United States); 24-28 Aug 1992) 

See SAND-92-0876C 

See SAND-92-0877C 

See SAND-92-0878C 

See SAND-92-0740C 

(Joint Varenna-Lausanne international workshop 
on theory of fusion plasmas; Varenna (Italy); 
24-28 Aug 1992) 

See LA-UR-92-2756 

(1992 conference of American Glovebox Society 
(AGS); Albuquerque, NM (United States); 
17-20 Aug 1992) 

See WSRC-MS-92-277 

See LA-UR-92-2625 

(1992 international conference on science and 
technology of synthetic metals (ICSM); 
Goeteborg (Sweden); Aug 1992) 

See LA-UR-92-2872 

See ANL/CP-—76908 

(1992 satellite meeting on polyme ionics; Goete- 
borg (Sweden); 10-26 Aug 1992) 

See LA-UR-92-2584 

(15. applied crystallography conference; Cieszyn 
(Poland); 10-12 Aug 1992) 

See LA-UR-92-2601 

(International conference on the physics of 
strongly coupled plasmas; Rochester, NY 
(United States); 17-21 Aug 1992) 

See LA-UR-92-2648 

See LA-UR-92-2649 

See LA-UR-92-2835 

(International Union of Pure and Applied Chem- 
istry (IUPAC) conference; Snowbird, UT 
(United States); 16-21 Aug 1992) 

See DOE/METC/C-92/7030 

(9. world clean air congress and exhibition: to- 
wards the year 2000 - critical issues in the 
global environment; Montreal (Canada); 30 
Aug - 4 sep 1992) 

See LA-UR-92-2624 


DE92040639 


DE92040028 
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Source of 
Availability 


(1992 annual lisp user's and vendor's meeting; 
San Diego, CA (United States); 10-13 Aug 
1992) 
1 See LA-UR-92-2780 
CONF-9208141- (Transport and thermal properties of f electron 
systems; Hiroshima (Japan); 30 Aug - 2 sep 
1992) 
See LA-UR-92-2800 
(14. international free electron laser conference; 
Kobe (Japan); 23-28 Aug 1992) 
See LBL-32249 
See LA-UR-92-2805 
(5. international conference on the science and 
technology of zirconia; Melbourne (Australia); 
16-21 Aug 1992) 
17:34001 See ANL/CP-75748 
17:34002 See ANL/CP-—75749 
(Conference on computer simulations of radia- 
tion effects in solids; Berlin (Germany); 23-28 
Aug 1992) 
OSTI; NTIS; INIS; GPO Dep. .99: DE92040887 
CONF-9208147— (Symposium on sputtering; Copenhagen (Den- 
mark); 30 Aug - 4 sep 1992) 
1 OSTI; NTIS; INIS; GPO Dep. .99: DE92040888 
CONF-920815— (204. American Chemical Society national meet- 
ing; Washington, DC (United States); 23-28 
Aug 1992) 
OSTI; NTIS; GPO Dep. ;  DE92019964 
See WHC-SA-1540 
OSTI; NTIS; INIS; GPO Dep. ; DE92040882 
(Bi-annual nuclear energy meeting of the Ameri- 
can Nuclear Society and the American - 
Society of Mechanical Engineers; San Diego, 
CA (United States); 23-26 Aug 1992) 
See ANL/CP-76370 
(22. Department of Energy/Nuclear Regulatory 
Commission air cleaning and treatment con- 
ference; Denver, CO (United States); 24-27 
Aug 1992) 
17:33027 See WSRC-MS-92-251 
(26. international conference on high energy 
physics; Dallas, TX (United States); 6-12 
Aug 1992) 
17:35260 See BNL-47886 
17:35154 See SLAC-PUB-5909 
17:34444 See SLAC-PUB-5944 
(13. international congress on X-ray optics and 
microanalysis; Manchester (United King- 
dom); 31 Aug - 4 sep 1992) 
OSTI; NTIS; GPO Dep. E 1.99: DE92041304 


(16. annual Nuclear Information and Records 
Management Association symposium: 
shared information - golden gateway to 
progress; San Francisco, CA (United States); 
30 Aug - 2 sep 1992) 
17:32912 OSTI; NTIS; INIS; GPO Dep. E 1.99: 0DE92018115 MF-814 
CONF-920850- (European conference on molecular electronics; 
Padua (Italy); 24-28 Aug 1992) 
1 17:34033 See ANL/CP~75668 
CONF-920851- (Spectrum ‘92: nuclear and hazardous waste 
management international topical meeting; 
Boise, ID (United States); 23-27 Aug 1992) 
71 17:33025 See WSRC-MS-92-109 
72 17:33000 See PNL-SA-20741 
79 17:33072 See EGG-M-92121 


760 ERA Vol. 17, No. 12 





CONF-9209120- 


1 
CONF-920913— 


CONF-9209159- 


2 
3 
CONF-9209160-— 


1 

8 

9 

17 

19 
CONF-9209164— 


4 
5 


6 
CONF-9209165— 


Abstract 


17:34035 


17:34008 


17:33230 
17:33231 


17:34217 
17:34215 
17:32890 
17:34216 
17:32889 
17:34230 
17:34218 
17:34222 
17:34221 
17:32913 


17:34785 


17:35361 
17:35383 
17:35382 
17:35426 


17:33707 
17:33090 


Source of 
Availability 


(3. international conference on the new diamond 
science and technology and 3rd European 
conference on diamond, diamond-like and 
related coatings; Heidelberg (Germany); 31 
Aug - 4 sep 1992) 
OSTI; NTIS; INIS; GPO Dep. E 1.99: 
(International conference on crystal growth; San 
Diego, CA (United States); Aug 1992) 
OSTI; NTIS; INIS; GPO Dep. E 1.99: 
(Transuranic waste characterization conference; 
Pocatello, ID (United States); 10-12 Aug 
1992) 
See LA-UR-92-2485 
See LA-UR-92-2563 
(8. international symposium on thermodynamics 
of nuclear materials; Snowbird, UT (United 
States); 16-21 Aug 1992) 
See LA-UR-92-2779 
(10. international symposium on the packaging 
and transportation of radioactive materials: 
PATRAM '92; Yokohama (Japan); 13-18 Sep 
1992) 
See SAND-91-2710C 
See SAND-91-2608C 
See SAND-91-2709C 
See SAND-91-2656C 
See SAND-91-2641C 
See WSRC-MS-92-311 
See SAND-92-1502C 
See SAND-92-2640C 
See SAND-92-1971C 
OSTI; NTIS; INIS; GPO Dep. E 1.99: 
(3. international conference on nuclear and radio- 
chemistry; Vienna (Austria); 7-11 Sep 1992) 
See WSRC-MS-92-141 
(14. international conference on plasma physics 
and controlled nuclear fusion research; 
Wuerzburg (Germany); 30 Sep - 7 oct 1992) 
OSTI; NTIS; INIS; GPO Dep. E 1.99: 
See LA-UR-92-2854 
See LA-UR-92-2791 
See LA-UR-92-2786 
(Eurocourse: technologies for environmental 
cleanup - soil and groundwater; Ispra (Italy); 
21-25 Sep 1992) 
See SAND-92-1691C 
See SAND-92-1689C 
(International symposium on energy, environ- 
ment and information management; A 
IL (United States); 15-18 Sep 1992) 
See ANL/CP-76558 
See ANL/CP-76995 
See ANL/CP-77195 
See ANL/CP-77152 
See ANL/CP-77104 
(New Mexico conference on the environment: 
toward a sustainable environment; Albu- 
querque, NM (United States); 13-15 Sep 
1992) 
See SAND-92-1364C 
See SAND-92-1323C 
See LA-UR-92-2524 
(65. annual conference of the water environment 
federation; New Orleans, LA (United States); 
23 Sep 1992) 
OSTI; NTIS; INIS; GPO Dep. E 1.99: 
OSTI; NTIS; INIS; GPO Dep. E 1.99: 
OSTI; NTIS; GPO Dep. E 1.99: 


DE92040861 


DE92040515 


DE92041303 


DE92019494 


DE92019476 
DE92017803 
DE92040514 


MF-902 
MF-907 
MF-402 
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CONF-9209169— 


Report 
Number 


CONF-9209169- 


1 
2 
CONF-9209179- 


3 
CONF-9209182- 


CONF-9209191-— 


1-Extd.Abst. 
CONF-9209192— 

1 
CONF-9209196— 


1 
CONF-9209199— 


1 
CONF-9209200- 


1 
CONF-9209201— 


1 
CONF-9209202- 


1 
CONF-9209204— 


1 


17:34511 
17:34499 
17:34516 


17:33860 


17:35120 


17:34884 


17:35514 


17:34052 


17:33967 


17:32673 


17:35357 


17:35506 
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Source of GPO 
Availability Dep. 


(Hazardous materials control resource institute 
conference; Arlington, VA (United States); 
22-24 Sep 1992) 

See RFP-4609 

(22. International conference on alpine meteorol- 
ogy; Toulouse (France); 7-11 Sep 1992) 

See LA-UR-92-2065 

See LA-UR-92-2064 

(2. iketani international conference on diffusion 
in materials (DIMAT-92); Kyoto (Japan); 7-11 
Sep 1992) 

See SAND-92-2001C 

(Conceptual design review meeting; Argonne, IL 
(United States); 9-10 Sep 1992) 


OSTI; NTIS; INIS; GPO Dep. E 1.99: 


(The International Society for Optical Engineer- 
ing (SPIE) meeting; Boston, MA (United 
States); 8-11 Sep 1992) 

See LA-UR-92-2886 

(Conference for southern states on waste 
minimization, pollurion prevention and envi- 
ronmental regulations; Biloxi, MS (United 
States); 22-24 Sep 1992) 

See SAND-92-1483C 

(1. international conference and exhibition on 
fire and materials; Washington, DC (United 
States); 24-25 Sep 1992) 

See SAND-92-1404C 

(20. international congress on high speed pho- 
tography and photonics; Victoria (Canada); 
25-26 Sep 1992) 

See LA-UR-92-2514 

See LA-UR-92-2836 

See SAND-92-1845C 

(Industrial applications of plasma physics work- 
shop; Varenna (Italy); 2-12 Sep 1992) 

See LA-UR-92-2685 

See LA-UR-92-2740 

(9. international symposium on epidemiology in 
occupational health; Cincinnati, OH (United 
States); 22-25 Sep 1992) 

OSTI; NTIS; INIS; GPO Dep. 

(3. UNIX security symposium; Baltimore, MD 
(United States); 15-16 Sep 1992) 

See SAND-92-1764C 

(International conference on organic substances 
in soil and water; Lancaster (United King- 
dom); 14-17 Sep 1992) 

OSTI; NTIS; GPO Dep. 

(1. national conference on inductively coupled 
plasma mass spectrometry; Philadelphia, PA 
(United States); 19-20 Sep 1992) 

OSTI; NTIS; GPO Dep. 

(8. international conference on ion beam modifi- 
cation of materials; Heidelberg (Germany); 
7-11 Sep 1992) 

OSTI; NTIS; INIS; GPO Dep. 

(Application of fluidized-bed comubstion for 
power generation utility conference; Boston, 
MA (United States); 23-25 Sep 1992) 

See DOE/METC/C-92-7028 

(International conference on strongly correlated 
electron systems; Sendai (Japan); 7-11 Sep 
1992) 

See LA-UR-92-2713 

(Cray users group meeting; Washington, DC 
(United States); 14-18 Sep 1992) 

See LA-UR-92-3037 


Order 
Number 


DE92019953 


DE92041024 


DE92040713 


DE92040706 


DE92040860 





Report 
Number 


CONF-9209206— 
1 
CONF-9209208- 


1 
CONF-920921 1- 


CONF-9210104— 


1 
2 


3 
CONF-9210154— 


1 
CONF-9210155— 


1 
CONF-9210158— 


CONF-9210159-— 


1 


17:34009 


17:34010 


17:32672 


17:32670 


17:34208 
17:34490 
17:34210 


17:33786 


17:35445 


17:35524 


17:34339 


Source of 
Availability 


(Symposium of northeastern accelerator person- 
nel (SNEAP); Quebec (Canada); 23-25 Sep 
1992) 

OSTI; NTIS; INIS; GPO Dep. 

(1992 international conference on biological 
mass spectrometry; Kyoto (Japan); 20-24 
Sep 1992) 

OSTI; NTIS; GPO Dep. 

(43. Aeroballistic Range Association (ARA) 
meeting; Columbus, OH (United States); 28 
Sep - 2 oct 1992) 

OSTI; NTIS; INIS; GPO Dep. 

(17. symposium on fusion technology; Rome 
(Italy); 14-18 Sep 1992) 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

(6. annual New York State Institute on Super- 
conductivity (NYSIS) conference on 
superconductivity and applications; Buffalo, 
NY (United States); 15-17 Sep 1992) 

OSTI; NTIS; GPO Dep. 

(Conference on nanostructured materials; Can- 
cun (Mexico); 21-25 Sep 1992) 

OSTI; NTIS; GPO Dep. 

(6. international conference on physics of highly 
charged ions; Manhattan, KS (United 
States); 28 Sep - 2 oct 1992) 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

(US Department of Energy contractors review 
meeting on gasification and gas stream 
cleanup systems; Morgantown, WV (United 
States); 15-17 Sep 1992) 

See ANL/CP-—76750 

(1. annual clean coal technology conference; 
Cleveland, OH (United States); 22-24 Sep 
1992) 

See DOE/MC/27403-93/C0075 

(Symposium on energy futures; Charleston, SC 
(United States); 3-4 Sep 1992) 

See DOE/ET/10815—198 

(International conference on design and safety 
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DE92041035 
DE92019977 
DE92040253 
DE92001289 
DE92040273 
DE92040396 
DE92040252 
DE92040394 
DE92040395 
DE92040518 
DE92041364 
DE92040397 
DE92040189 


DE92041032 
DE92041037 


DE92040685 


DE92040476 
DE92040477 
DE92040478 


DE92040455 


DE92040297 
DE92040299 
DE92040300 
DE92040294 


DE92041111 
DE92041113 


DE92019712 
DE92019710 


DE92040283 
DE92040284 
DE92040285 
DE92040286 
DE92040287 
DE92040281 
DE92040282 
DE92040534 
DE92019730 
DE92018210 
DE92019868 


DE92019848 


DOE/PC/89661- 


Distribution 
Category 
MF-103 


MF-110 
MF-110 


MF-110 
MF-110 
MF-103 
MF-110 
MF-110 
MF-115 
MF-103 
MF-103 
MF-110 
MF-103 
MF-122 
MF-121 
MF-902 
MF-700 
MF-333 


MF-814 
MF-401 


MF-511 


MF-112 
MF-112 
MF-112 


MF-105 


MF-105 
MF-105 
MF-105 
MF-105 


MF-104 
MF-104 


MF-110 
MF-110 


MF-108 
MF-108 
MF-108 
MF-108 
MF-108 
MF-108 
MF-108 
MF-109 
MF-108 
MF-105 
MF-105 


MF-105 
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Abstract 
Number 


17:32675 
17:33407 


17:32580 
17:32641 
17:32642 
17:32643 
17:32644 
17:32645 
17:32646 
17:32647 
17:32581 


17:32612 
17:32611 


17:32648 
17:32649 
17:32650 
17:32613 
17:32582 
17:32614 
17:32583 
17:32651 
17:32615 
17:32584 
17:32616 
17:32617 
17:32618 
17:32714 
17:34826 
17:32619 
17:32620 
17:32621 
17:32676 
17:32677 
17:32678 
17:32679 
17:32680 
17:32681 


17:32585 
17:32586 


17:32587 
17:32588 
17:32589 
17:32590 
17:32660 
17:32682 


17:32622 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; OSTI; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
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Order 
Number 


DE92040004 
DE92019850 


DE92040449 
DE92040023 
DE92040022 
DE92040021 
DE92040020 
DE92040019 
DE92040018 
DE92040017 
DE92040541 


DE92019729 
DE92019728 


DE92019734 
DE92019735 
DE92019736 
DE92040468 
DE92040445 
DE92019719 
DE92040448 
DE92040471 
DE92040452 
DE92040661 
DE92019859 
DE92040658 
DE92019718 
DE92040530 
DE92019658 
DE92019659 
DE92040525 
DE92040536 
DE93000596 
DE93000597 
DE93000598 
DE93000599 
DE93001720 
DE92040660 


DE92019723 
DE92019724 


DE92019663 
DE9201 9664 
DE92019665 
DE9201 9666 
DE92019667 
DE92040655 


DE92040529 


Distribution 
Category 


MF-105 
MF-105 


MF-113 
MF-102 
MF-102 
MF-102 
MF-102 
MF-102 
MF-102 
MF-102 
MF-105 


MF-109 
MF-109 


MF-113 
MF-113 
MF-113 
MF-113 
MF-105 
MF-108 
MF-102 
MF-102 
MF-102 
MF-102 
MF-108 
MF-108 
MF-108 
MF-108 
MF-102 
MF-102 
MF-102 
MF-108 
MF-104 
MF-104 
MF-104 
MF-104 
MF-104 
MF-104 


MF-102 
MF-102 


MF-102 
MF-102 
MF-102 
MF-102 
MF-103 
MF-102 


MF-113 





Report 


Number 


DOE/PC/90295-— 
17 

DOE/PC/90312- 
Ts 

DOE/PC/90363— 


DOE/PC/91310- 
T3 
DOE/PC/91311- 
T3 
DOE/PC/91345— 
T6 
DOE/RA/S0219- 
T22 
DOE/RL- 
91-51 


DOE/RL/11946— 
2-Vol.2 

DOE/RW- 
0253-Rev.3 
0335P(1992) 
0370 

DPSP_- 


Abstract 

Number 

17:32591 
17:32623 
17:33408 
17:33409 
17:33410 
17:33411 
17:33412 
17:33413 
17:33414 
17:33302 
17:33303 
17:33274 
17:32624 
17:32625 


17:32626 


17:32592 


17:32627 
17:32652 
17:32653 
17:32628 
17:32629 
17:32683 
17:32654 
17:34083 
17:33415 
17:35065 


17:32918 


17:32919 


17:32920 
17:32921 
17:32906 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI (Free of Charge); INIS 


OSTI (Free of Charge) 
OSTI (Free of Charge) 


Order 
Number 
DE92040526 
DE92040538 
DE92019856 
DE92040454 
DE92040467 
DE92040590 
DE92040461 
DE92019652 
DE92040528 
DE92019654 
DE92019655 
DE92019656 
DE92040453 
DE92016720 
DE92040470 
DE92019857 
DE92040657 
DE92040544 
DE92040500 
DE92040532 
DE92040662 
DE92019720 
DE92019721 
DE92019869 
DE92040656 
DE92040955 


DE9201 8543 


DE92019842 


TI93000354 
7192019109 
TIS3001260 


DPST- 


Distribution 
Category 
MF-102 
MF-105 
MF-105 
MF-105 
MF-105 
MF-105 
MF-104 
MF-105 
MF-105 
MF-108 
MF-108 
MF-108 
MF-108 
MF-108 
MF-102 
MF-102 
MF-108 
MF-102 
MF-113 
MF-108 
MF-108 
MF-113 
MF-113 
MF-113 
MF-105 
MF-220 


MF-630; 
MF-721 


MF-900 
MF-800 


MF-800 
MF-800 


61-1275 17:33504  OSTI; NTIS (US Sales Only); 
62-1096 17:33575  OSTI; NTIS (US Sales Only); 
63-1273 17:33576  OSTI; NTIS (US Sales Only); 
63-1320 17:33505  OSTI; NTIS (US Sales Only); 
69-766 17:33970  OSTI; NTIS (US Sales Only); 
70-1324 17:33506  OSTI; NTIS (US Sales Only); 
71-1124 17:33577  OSTI; NTIS (US Sales Only); 
74-1150 17:33507  OSTI; NTIS (US Sales Only); 
88-1002-Vol.1 17:34642  OSTI; NTIS; INIS; GPO Dep. 

DPST- 


85-220-Rev.1 17:33040 OSTI; NTIS; GPO Dep. 


DE92040834 MF-706 
DE92040833 MF-706 
DE92040830 MF-706 
DE92040835 MF-701 
DE92040838 MF-706 
DE93000453 MF-701 
DE92040837 MF-706 
DE92040201 MF-706 
DE92040274 MF-702 


OHHHDOOODD 
B8883ade 
SE3SF3ES 
@ BeBeReRes 


~~ 


DE92019750 MF-702 
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DPST- 


Report 
Number 


86-385 
88-527 
88-975 
DPW- 

5097 
5102 
5107 
5111 
5113 
5114 
5131 
5140 
5141 
5146 
5166 
5172 
5173 
5182 
5190 
5191 
5218 
5219 
5220 
5233 
5257 
5258 
5271 
5287 
5292 
5294 
5295 
5327 
5328 


DTH-IMSOR-RR- 


1991-19 
DTH-LV- 
92-12 
DUN- 
4579-RD 
5947 
ECE- 
91-002 
ECN-C— 
92-025 
92-041 
ECN-RX- 
91-043 
91-092 
92-009 
92-039 
ECS-SR- 
43 
EEV- 
92-01 
EGG- 
10617-1123 
10617-1211 
10617-1224 
10617-2126 
10617-2131 
10617-6092 
2615 
2626-Vol.1 
2682-Vol.1 


Abstract 
Number 


17:33487 
17:33578 
17:33579 


17:33508 
17:33509 
17:33510 
17:34193 
17:33479 
17:33480 
17:34194 
17:33971 
17:33488 
17:33511 
17:33512 
17:34195 
17:33489 
17:33071 
17:33490 
17:32856 
17:33513 
17:33514 
17:33515 
17:33491 
17:33516 
17:32877 
17:33517 
17:34196 
17:33518 
17:33519 
17:33972 
17:33520 
17:33521 


17:33882 
17:33334 


17:33522 
17:33523 


17:33038 


17:34536 
17:33701 


17:33492 
17:34887 
17:35409 
17:34643 


17:34750 
17:33391 


17:34644 
17:34197 
17:34198 
17:34448 
17:32728 
17:34513 
17:33656 
17:33649 
17:33657 


17:33474 


17:32922 
17:32923 


17:33580 
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Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


See Y/WM-131 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS (US Sales Only) 


See CORR-870139 
OSTI; NTIS 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
See NUREG/CR-5905 
See NUREG/CR-4356-Vol.1 
See NUREG/CR-6009-Vol.1 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


oD 
Uv 
BS 
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SESSSSSSSSSSSSSSSsBssssssssss sss 


mmmmmm 
888888 


Order 
Number 


DE92019921 
DE92019632 
DE92019923 


DE92040429 
DE92040430 
DE92040431 
DE92019557 
DE92040433 
DE92040434 
DE92040435 
DE92019556 
DE92040436 
DE92040437 
DE92040199 
DE92040438 
DE92040198 
DE92040197 
DE92040195 
DE92040194 
DE92040193 
DE92040192 
DE92040191 
DE92040190 
DE92019566 
DE92019565 
DE92019564 
DE92019563 
DE92019562 
DE92019561 
DE92019560 
DE92019558 
DE92019559 


DE93711051 
DE93711053 


DE92040103 
DE92040104 


DE93704898 
DE93704899 


DE93602060 
DE93601597 
DE93603023 
DE93704904 


DE93711026 


DE93000459 
DE92040488 
DE92040489 
DE92040490 
DE92040844 
DE92040491 


DE92019530 


DE92019760 
DE92019691 


DE92019765 


Distribution 
Category 


MF-700 
MF-700 
MF-700 


MF-700 
MF-700 
MF-700 
MF-700 
MF-704 
MF-704 
MF-700 
MF-700 
MF-706 
MF-706 
MF-700 
MF-700 
MF-706 
MF-700 
MF-706 
MF-706 
MF-700 
MF-700 
MF-706 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 


MF-702 
MF-706 
MF-706 
MF-706 
MF-702 
MF-700 





Report 


Number 


92121 
92123 
92305 


EGG-ME- 
10324 


10244-App.B-Pt.1 

10244-App.B-Pt.2 

10244-Vol.1-Vol.2 

10244-Vol.3 
EGG-WTD- 

10314 

10325 

10360 
ENEA-RT-AMB-— 

91-05 
ENEA-RT-DISP-— 

91-01 
ENEA-RT-INN— 

91-57 
ENEA-RT-NUCL- 

90-27 

91-01 
ENEA-RTI-INN— 

91-08 
ENEA-RTI-NUCL- 

91-02 
ENEL-CRTN-G10— 

90-05 
ENEL-CRTN-G11— 

89-11 

90-05 

90-06 

90-10 

90-11 

90-12 

91-05 
ENEL-CRTN-T6— 

91-07 
ER-BC— 


000194MNFRMOO 
000261D078000 
0004111PS0200 
0004591037000 


000462IPCXTO0 
000467U1 10800 


000468C 760000 
0004691036000 
0004701036000 


0004710760000 


Abstract 
Number 


17:33072 
17:33581 
17:33456 
17:32924 
17:33458 
17:33582 
17:33073 
17:32925 
17:32926 
17:32927 
17:32928 
17:32929 
17:33074 
17:32930 
17:33075 
17:35072 
17:34039 
17:34330 


17:35411 
17:35459 


17:35410 
17:32931 
17:33399 
17:33973 
17:33974 
17:33975 
17:33976 
17:33977 
17:33978 
17:33979 
17:33416 


17:32784 
17:35447 


17:34369 
17:34368 
17:34371 
17:35460 
17:35461 
17:35462 
17:35463 


17:35464 
17:35465 


17:35466 
17:35467 
17:35468 


17:35469 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 


OSTI (Free of Charge) 
OSTI (Free of Charge) 


See LBL-32249 
See LBL-32222 
See LBL-32793 


ESTSC 
ESTSC 
ESTSC; Pacific Northwest Lab. Richland Wash- 


ington 

RADIATION SHIELDING INFORMATION CEN- 
TER 

ESTSC 

RADIATION SHIELDING INFORMATION CEN- 
TER 

RADIATION SHIELDING INFORMATION CEN- 
TER 

RADIATION SHIELDING INFORMATION CEN- 
TER 

RADIATION SHIELDING INFORMATION CEN- 
TER 

RADIATION SHIELDING INFORMATION CEN- 
TER 


mmm mmmmnm mm m 


$88 8888s 


Order 
Number 


DE92019762 
DE92019771 
DE92018013 
DE92019759 
TI92019692 

DE92019689 
DE92019479 
DE92019852 
DE92019853 
DE92019854 
DE92019612 
DE92019851 
DE92019688 
DE92019687 
DE92019690 
DE93712136 
DE93712138 
DE93712100 


DE93712162 
DE93712031 


DE93712190 
DE93712192 
DE93712130 


DE93712114 
DE93712121 
DE93712112 
DE93712124 
DE93712119 
DE93712116 
DE93712194 


DE93712127 


7192041225 
7193001473 
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ESTSC-— 


Report Abstract Source of GPO Order 
Number Number Availability Dep. Number 


0004731366500 17:35470 RADIATION SHIELDING INFORMATION CEN- 
TER 

0004741365000 17:35471 RADIATION SHIELDING INFORMATION CEN- 
TER 

000475U110800 17:35472 | RADIATION SHIELDING INFORMATION CEN- 
TER 

000476CY00100 17:35473 RADIATION SHIELDING INFORMATION CEN- 
TER 

0004771037000 17:35474 RADIATION SHIELDING INFORMATION CEN- 
TER 

000479D078000 17:35475 ESTSC; Pacific Northwest Laboratory 

000482AL00000 17:35476 ESTSC 

000482IPCAT0O 17:35477. ESTSC 

000483C660000 17:35478 RADIATION SHIELDING INFORMATION CEN- 
TER 

000484GE62500 17:35479 RADIATION SHIELDING INFORMATION CEN- 
TER 

000485C017600 17:35480 RADIATION SHIELDING INFORMATION CEN- 
TER 

000487D1 13400 17:35481 RADIATION SHIELDING INFORMATION CEN- 
TER 

000488U1 10800 17:35482 RADIATION SHIELDING INFORMATION CEN- 
TER 

000489U1 10800 17:35483 RADIATION SHIELDING INFORMATION CEN- 
TER 

000490U1 10800 17:35484 RADIATION SHIELDING INFORMATION CEN- 
TER 

000491U110800 17:35485 RADIATION SHIELDING INFORMATION CEN- 
TER 

000492U110800 17:35486 RADIATION SHIELDING INFORMATION CEN- 
TER 

0004941037000 17:35487 ESTSC 

0004971036000 17:35488 ESTSC 

0004981036000 17:35489 ESTSC 

0004991036000 17:35490 ESTSC 

000500U1 10800 17:35491 RADIATION SHIELDING INFORMATION CEN- 
TER 

000501U110800 17:35492 RADIATION SHIELDING INFORMATION CEN- 
TER 

000502C760000 17:35493 ESTSC 

0005131037000 17:35494 RADIATION SHIELDING INFORMATION CEN- 
TER 

0005141036000 17:35495 RADIATION SHIELDING INFORMATION CEN- 


TER 

ESTSC/NRC- 
000453IBMPC00 17:35496 ESTSC 
000486C660000 17:35497 ESTSC 
0004961036000 17:35498 ESTSC 

ETDE-IT- 
92-56 17:33980 OSTI; NTIS (US Sales Only) DE93712058 
92-57 17:34199 OSTI; NTIS (US Sales Only) DES93712060 
92-58 17:33772 | OSTI; NTIS (US Sales Only); INIS DE93712140 
92-59 17:34449 OSTI; NTIS (US Sales Only); INIS DE93712142 
92-60 17:34537. OSTI; NTIS (US Sales Only) DE93712072 
92-61 17:34538 | OSTI; NTIS (US Sales Only) DE93712082 
92-62 17:35421 OSTI; NTIS (US Sales Only); INIS DE93712144 
92-63 17:33583  OSTI; NTIS (US Sales Only); INIS DE93712146 
92-64 17:34200 OSTI; NTIS (US Sales Only); INIS DE93712148 
92-65 17:34201 OSTI; NTIS (US Sales Only); INIS DE93712150 
92-66 17:34450 OSTI; NTIS (US Sales Only); INIS DE93712152 
92-67 17:34234 OSTI; NTIS (US Sales Only) DE93712102 
92-68 17:34235 OSTI; NTIS (US Sales Only) DE93712104 
92-69 17:35422 OSTI; NTIS (US Sales Only) DE93712107 
92-70 17:33773 OSTI; NTIS (US Sales Only); INIS DE93712154 
92-71 17:33584  OSTI; NTIS (US Sales Only); INIS DE93712156 
92-72 17:34888  OSTI; NTIS (US Sales Only); INIS DE93712158 
92-73 17:33524 | OSTI; NTIS (US Sales Only); INIS DE93712160 
92-74 17:34202 OSTI; NTIS (US Sales Only); INIS DE93712196 

ETDE-mf— 
93702070 17:33896  OSTI; NTIS (US Sales Only) DE93702070 
93702080 17:34645 OSTI; NTIS (US Sales Only) DE93702080 
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Report 
Number 


93702109 
93702117 
93702118 
93702119 
$3702120 
93702124 
93702125 
93702135 
93702162 
93702173 
93702175 
93702179 
93702192 
93702233 
93702235 
93702237 
93702248 
93702250 
93702255 
93702308 
93702324 
93702330 
93702351 

93702357 
93702360 
93702372 
93702391 

93702400 
93702438 
93702451 

93702452 
93702467 
93702544 
93702583 
93702584 
93702588 
93702589 
93705583 
93705782 
93714701 


ETDE/DK-mf— 


93711039 
ETDE/JP-mf- 
93716254 
ETDE/PUB- 
1-R2 
EUR- 
12550 
13473 
13592 
13594 
13609 
13613 
13684 
13686 
13844 
13854 
13867 
13868 
13874 
13876 
13884 
13919 
13922 
13923 
13924 
13925 
13999 
14000 
14013 
14019 


Abstract 
Number 


17:33693 
17:32630 
17:34084 
17:33929 
17:33933 
17:33331 
17:33392 
17:34539 
17:34310 
17:33850 
17:33735 
17:32692 
17:34318 
17:34540 
17:34541 
17:33275 
17:32704 
17:34085 
17:32688 
17:34542 
17:33691 
17:33702 
17:33981 
17:32631 
17:33736 
17:33726 
17:33851 
17:33884 
17:33393 
17:33934 
17:34086 
17:33400 
17:34543 
17:33885 
17:32693 
17:33291 
17:33292 
17:34646 
17:34311 
17:32722 


17:33883 
17:33344 
17:35526 


17:34647 
17:34544 
17:32932 
17:35423 
17:32933 
17:32934 
17:34545 
17:33105 
17:32935 
17:34546 
17:33897 
17:32936 
17:32937 
17:32656 
17:32938 
17:33898 
17:35499 
17:35500 
17:35501 
17:34648 
17:33703 
17:32939 
17:32940 
17:32941 


Source of 
Availability 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; INIS; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


DE93702109 
DE93702117 
DE93702118 
DE93702119 
DE93702120 
DE93702124 
DE93702125 
DE93702135 
DE93702162 
DE93702173 
DE93702175 
DE93702179 
DE93702192 
DE93702233 
DE93702235 
DE93702237 
DE93702248 
DE93702250 
DE93702255 
DE93702308 
DE93702324 
DE93702330 
DE93702351 
DE93702357 
DE93702360 
DE93702372 
DE93702391 
DE93702400 
DE93702438 
DE93702451 
DE93702452 
DE93702467 
DE93702544 
DE93702583 
DE93702584 
DE93702588 
DE93702589 
DE93705583 
DE93705782 
DE93714701 


DE93711039 
DE93716254 
DE92018520 


TI93701147 
193706775 
TI98701094 
T1I93701054 
7193701086 
7193701087 
TI93706774 
7193710916 
TI93701084 
7193706773 
T1I98706772 
7193701088 
TI98701089 
TI93706771 
TI93701090 
193706770 
7193701095 
TI93701096 
7193701097 
7193701083 
T193701247 
TI93701085 
7193701098 
7193701325 
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EUR- 


Report 
Number 


14027 
14054 
14090 
14114 
14160 


EUR-CEA-FC— 
1438 
1449 
FASAC-TAR- 
92040080 


FEMP/SUB-— 
049 


FNAL-TM— 
1788 
1795 

FNAL/C- 
92-/211 
92-212 
92/100 
92/160-E 
92/209 
92/210 
92/89 

GA-A- 
18294 
20993 

GANIL-P- 
92-09 
92-10 
92-13 

GJPO- 
105 

GKSS-— 
91/E/48 

GRE 
91/0236 


49205-Del. 
49503-Del. 
52053 
52353-Del. 
52864-Del. 
53719-Del. 
54319-Del. 
59099 
61366-Del. 
62179-Del. 
69801 
70180 
72169 
72556 
75419 
IAAE-HN- 
0030. 
IAE- 
0077. 
IAEA-CN- 
56/B-1-5-2(R) 
56/G-3-4 
IFP- 
38976 
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Abstract 
Number 


17:35424 
17:32661 
17:32942 
17:32943 
17:34014 


17:35373 
17:35374 


17:34331 


17:32944 


17:34394 
17:34395 


17:34358 
17:34359 
17:34392 
17:35162 
17:34393 
17:34357 
17:34391 


17:35375 
17:35376 


17:35082 
17:35257 
17:35199 


17:32916 
17:34547 


17:33793 
17:33727 


17:33585 
17:33525 


17:33526 
17:32878 
17:33527 
17:32879 
17:32880 
17:33528 
17:32881 
17:33529 
17:32882 
17:32883 
17:33530 
17:33531 
17:33532 
17:33533 
17:33534 


17:34138 
17:33961 


17:35383 
17:35426 


17:32694 


Source of 
Availability — 


OSTI; NTIS (US Sales Only); INIS 

OSTI; NTIS (US Sales Only); INIS 

OSTI; NTIS (US Sales Only); INIS 

OSTI; NTIS (US Sales Only); INIS 

OSTI; NTIS (US Sales Only); OSTI; NTIS (US 
Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; Science Applications International Corp., 
1710 Goodridge Dr., P.O. Box 1303, 
McLean, VA 22102 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See DOE/ID/12584-97 
OSTI; NTIS (US Sales Only) 


See LBL-30377 
OSTI; INIS; Gas Research Institute, 8600 West 
Bryn Mawr Ave., Chicago, IL 60631 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


See CNIC—00391 
See CNIC—00402 


See LA-UR-92-2854 
See LA-UR-92-2786 


OSTI; NTIS (US Sales Only) 
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Order 
Number 


TI93701324 
7193701322 
T1I93701099 
TI93701 100 
T193701055 


7193701317 
T193701318 


T1I92040080 


DE92019672 


DE93000458 
DE93000779 


DE92040828 
DE92040827 
DE92019552 
DE92019551 
DE92040826 
DE92040900 
DE92040899 


DE93000677 
DE92040697 


DE93703441 
DE93703443 
DE93710915 


DE93702310 


T1I92019809 


DE93705560 
DE92040137 


DE92040138 
DE92040923 
DE92040139 
DE92040924 
DE92040141 
DE92040142 
DE92040925 
DE92040926 
DE92040927 
DE92040928 
DE93000961 
DE93000967 
DE92040069 
DE92040070 
DE92040312 


DE93706729 


MF-700 


MF-700 
MF-500 
MF-700 
MF-500 
MF-700 
MF-700 
MF-500 
MF-500 
MF-500 
MF-500 
MF-520 
MF-520 
MF-520 
MF-520 
MF-520 





Abstract 
Number 


17:32723 
17:32695 
17:32696 
17:32697 
17:32705 
17:33304 
17:33899 


17:35079 


17:33716 
17:34893 
17:34666 
17:33982 
17:33705 
17:33249 
17:32961 
17:34307 
17:33594 


17:35141 
17:35289 
17:35200 
17:35142 


17:35290 
17:35291 
17:35177 
17:35292 
17:35293 
17:35294 
17:35178 
17:35087 
17:34479 


17:35201 
17:35143 
17:35202 
17:35127 
17:35128 
17:35163 
17:35203 
17:35295 
17:35244 
17:35245 


17:34397 
17:35355 
17:35356 


17:34147 
17:34308 
17:34794 
17:32593 
17:34090 


17:33227 


17:32962 
17:34063 
17:35425 
17:33426 
17:35377 
17:33429 
17:33256 
17:34091 
17:35378 
17:33569 
17:35503 
17:33570 
17:33571 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See LA-12253-MS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


mmmmm mmm 
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Order 
Number 


DE92566740 
DE93706730 
DE93706726 
DE93706728 
DE93706727 
DE93706725 
DE93706764 


DE93000809 


DE93602367 
DE93601757 
DE93601410 
DE93000807 
DE93601878 
DE93000808 
DE93702582 
DES93705642 
DE93705609 


DE93715367 
DE93715397 
DE93715403 
DE93715382 


DE93710897 
DE93710898 
DE93710899 
DE93710900 
DE93710901 
DES93710902 
DE93710903 
DE93710904 
DE93710905 


DE93710887 
DE93710888 
DE93710889 
DE93710890 
DE93710891 
DE93710892 
DE93710893 
DE93710894 
DE93710895 
DE93710896 


DE92040582 
DE92040581 
DE92040583 


DE92040578 
DE92040579 
DE92040585 
DE92040580 
DE92040584 


DE93703485 
DE93703489 
DE93715315 
DE93703530 
DE93715309 
DE93715316 
DE93715366 
DE93703581 
DE93715383 
DE93715525 
DE93715530 
DE93715526 
DE93715527 
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Report 
Number 


92-099 

92-101 
JSR- 

91-315 


2559 
K/CSD/TM- 
102 
64-Rev.4 
K/ETO-— 
99 
KAPL- 
4733 
KCP- 
613-4803 
613-4964 
KEK— 
91-11 
92-12 
KEK-PROC— 
91-15 
92-3 
KFK- 
4968 
4971 
4976 
5000 
5017 
5018 
5044 
KFK-PEF— 
91 
KO- 
097-92 
LA- 
12253-MS 
12315-MS 
12325-C 
12361-MS 
12373-T 
LA-SUB- 
92-3 
92-4 
92-8 
92-9-Pt.1 


92-9-Pt.10 
92-9-Pt.11 
92-9-Pt.12 
92-9-Pt.13 
92-9-Pt.2 
92-9-Pt.3 
92-9-Pt.4 
92-9-Pt.5 
92-9-Pt.6 
92-9-Pt.7 
92-9-Pt.8 


92-9-Pt.9 


Abstract 
Number 


17:35504 
17:35016 


17:34564 
17:35505 


17:35449 
17:35448 


17:34206 
17:34236 


17:34332 
17:34565 


17:35164 
17:34371 


17:34443 
17:35333 


17:33454 
17:34566 
17:35078 
17:33886 
17:34570 
17:34778 
17:35439 
17:33900 
17:34513 
17:33227 
17:32852 
17:32965 
17:33958 
17:35308 
17:34498 
17:34514 
17:33228 
17:32966 
17:32975 
17:32976 
17:32977 
17:32885 
17:32967 
17:32968 
17:32969 
17:32970 
17:32971 
17:32972 
17:32973 


17:32974 
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Source of 
Availability 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS 
See LBL-32793 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 
See EGG-10617-6092 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


8 8888 88888 


mem 
8 8 


Order 
Number 


DE93715528 
DE93715529 


DE92040829 
DE93702347 


DE92041243 
DE93000380 


DE92019948 
DE92016360 


DE92019637 
DE92019404 


DE93715538 
DE93704276 
DE93715539 
DE93714463 
DE93702479 
DE93705610 
DE93702439 
DE93702620 
DE93702619 
DE93702253 


DE93702610 


DE92040851 

DE92040908 
DE92041241 

DE92040045 
DE92040823 
DE92040776 
DE92040466 
DE92040694 
DE93001277 
DE93001286 
DE93001287 
DE93001288 
DE93001289 
DE93001278 
DE93001279 
DE93001280 
DE93001281 
DE93001282 
DE93001283 
DE93001284 


DE93001285 


Distribution 
Category 


MF-905 
MF-905 


MF-515 
PC-506 


PC-706 
MF-706 





LA-UR- 


Report Abstract Source of 
Number Number Availability 


LA-UR- 


Order Distribution 
Number Category 


83 


92-1065 
92-1241 
92-1434 
92-1756 
92-1900 
92-2008 
92-2064 
92-2065 
92-2075 
92-2356 
92-2477 
92-2485 
92-2514 
92-2515 
92-2524 
92-2537 
92-2539 
92-2563 
92-2584 
92-2601 

92-2604 
92-2607 
92-2608 
92-2609 
92-2624 
92-2625 
92-2630 
92-2645 

92-2648 
92-2649 
92-2671 

92-2677 
92-2678 
92-2685 
92-2713 
92-2715 
92-2716 
92-2721 

92-2726 
92-2727 
92-2728 
92-2734 


92-2735 
92-2736 
92-2740 


92-2746 
92-2753 
92-2756 
92-2774 
92-2778 
92-2779 
92-2780 
92-2785 
92-2786 
92-2791 
92-2800 
92-2803 
92-2804 
92-2805 


92-2807 
92-2810 
92-2811 
92-2813 
92-2830 
92-2835 
92-2836 


17:32980 
17:32981 
17:33774 
17:34400 
17:33346 
17:35440 
17:34571 
17:34572 
17:34042 
17:33229 
17:34043 
17:33230 
17:34511 
17:34333 
17:35441 
17:34334 
17:34401 
17:33231 
17:33775 
17:34026 
17:34044 
17:35116 
17:34207 
17:35117 
17:33042 
17:33077 
17:34402 
17:34348 
17:35118 
17:35119 
17:34208 
17:34364 
17:34403 
17:33860 
17:35357 
17:34365 
17:34519 
17:34027 
17:34404 
17:34405 
17:34406 
17:34407 


17:34408 
17:32982 
17:35120 


17:34409 
17:35152 
17:35381 
17:35136 
17:34410 
17:34094 
17:34209 
17:33991 
17:35426 
17:35382 
17:33992 
17:34411 
17:34412 
17:34413 


17:34414 
17:34415 
17:34416 
17:34366 
17:33993 
17:35121 
17:34499 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; G 
OSTI; NTIS; INIS; G 
OSTI; NTIS; INIS; G 
OSTI; NTIS; INIS; G 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


PO Dep. 
PO Dep. 
PO Dep. 
PO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


SSSESSSESSSSSSSSSeesssesssseesssssssss 


MMM MMM MMMM MMMM MMMM MMMM MMMM MMMM 
eke ee eek ek eek ek ek he eh ek ek kk kk ek ek ek eh kk kk eh ah wt wt th ot wt ot 


—~_—- 


ee ek we eh ek et wt ot ot ot ot 


DE93000342 
DE93000343 
DE92013384 
DE92040408 
DE92017518 
DE92017504 
DE92017446 
DE92017445 
DE92017443 
DE92018987 
DE92040211 
DE92019000 
DE92040392 
DE92040391 
DE92040390 
DE92040387 
DE92040388 
DE92040385 
DE92040330 
DE92040331 
DE92040326 
DE92040327 
DE92040328 
DE92040329 
DE92040325 
DE92040324 
DE92040212 
DE92040353 
DE92040352 
DE92040351 
DE92040249 
DE92040248 
DE92040247 
DE92040246 
DE92040236 
DE92040235 
DE92040234 
DE92040233 
DE92040232 
DE92040231 
DE92040230 
DE92040229 


DE92040228 
DE92040227 
DE92040226 


DE92040225 
DE92040224 
DE92040223 
DE92040221 
DE92040220 
DE92040219 
DE92040218 
DE92040217 
DE92040216 
DE92040215 
DE92040377 
DE92040214 
DE92040213 
DE92040376 


DE92040375 
DE92040373 
DE92040371 
DE92040370 
DE92040368 
DE92040367 
DE92040366 


MF-721 
MF-721 
MF-331 
MF-414 
MF-251 
MF-300 
MF-402 
MF-402 
MF-702 


MF-904 
MF-721 
MF-906 
MF-706 
MF-902 


MF-414 
MF-940 
MF-213 
MF-404 
MF-904 
MF-700 
MF-700 
MF-700 
MF-702 
MF-707 


MF-700 
MF-700 
MF-706 
MF-414 


MF-902 
MF-406 


MF-906; 
MF-910 
MF-414 
MF-910 
MF-910; 
MF-905 
MF-406 
MF-910 
MF-427 
MF-910 
MF-706 
MF-701 
MF-705 
MF-904 
MF-712 
MF-712 
MF-904 
MF-706 
MF-706 
MF-706; 
MF-406 
MF-910 
MF-406 
MF-406 
MF-906 


MF-700 


SSS8eese BEssssessesess 888 888s 


mmmmmmmm MMMM mmm 


oe oe oe ss 


92-2843 17:35122 OSTI; NTIS; GPO Dep. DE92040365 MF-700 
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355/91 
357/91 
361/92 
363/92 
364/92 
365/92 
366/92 
378/92 
380/92 
382/92 
384/92 
389/92 
LAPP-EXP— 
92-01 
LAPP-L— 
374/92 
LBL- 
21237 
26007 


27170(1992) 


27579 
30377 
30852 
30866 
31144 
31308 
31350 
31351 
31521 
31522 
31523 
31524 
31525 
31588 
31633 
31635 
31636 
31667 
31721 
31760 
31761 


Abstract 
Number 


17:34210 
17:34417 
17:35383 


17:34490 
17:34418 


17:35358 
17:34028 


17:35506 
17:33861 
17:35334 
17:32978 
17:32979 


17:35165 
17:34481 
17:34360 
17:35166 
17:35167 
17:35114 


17:34361 
17:34362 


17:35129 
17:35179 
17:35130 
17:35131 
17:35309 
17:35180 
17:35181 
17:35146 
17:35172 
17:35151 
17:35132 
17:35133 
17:35380 
17:35134 


17:34482 
17:35135 


17:34145 
17:34731 
17:34732 
17:32983 
17:33793 
17:33794 
17:33301 
17:33795 
17:33796 
17:33797 
17:33862 
17:34491 
17:34349 
17:35427 
17:35428 
17:34350 
17:34573 
17:33798 
17:33737 
17:33799 
17:33738 
17:33800 
17:32984 
17:32985 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Oniy); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTi; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


oD 
—~—s o vU 
8g 


mmmmm mm mm mmm 
88888 88 88 888 


a wt ot et 


Order 
Number 


DE92040364 
DE92040363 
DE92040362 


DE92040361 
DE92040360 


DE92040356 
DE92040355 


DE92040208 
DE92040150 
DE92019749 
DE93000340 
DE93000341 


DE93710879 
DE93710880 
DE93710881 
DE93710882 
DE93710883 
DE93710884 


DE93710872 
DE93710873 


DE93703826 
DE93703822 
DE93703818 
DE93703814 
DE93710907 
DE93703810 
DE93703806 
DE93703735 
DE93710908 
DE93710909 
DE93710910 
DE93710911 
DE93710912 
DE93710913 


DE93710906 
DE93710914 


DE93001521 
DE93001597 
DE93001541 
DE93001540 
DE93001556 
DE93001572 
DE93001545 
DE93001601 
DE93001528 
DE92041193 
DE93001531 
DE93001543 
DE93001544 
DE93001530 
DE93001542 
DE93001546 
DE93001522 
DE93001525 
DE93001583 
DE93001576 
DE93001606 
DE93001574 
DE93000463 
DE93000462 


MF-814 


PC-600 
PC-810 
MF-350 


PC-201 
MF-350 
MF-350 
MF-400 


PC-411 
PC-414 
MF-421 
PC-424 
PC-413 
MF-401 
MF-350 
MF-350 


MF-350 


MF-802 
MF-802 


gsseeesesesseesesesssssess 


31864 17:34733 OSTI; NTIS; GPO Dep. DE93001573 MF-402; 


MF-350 
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Report 
Number 


31882 
31917 
31960 
31967 
31982 
32005 
32026 
32027 
32028 


32036 
32037 
32059 
32108 
32118 
32119 
32165 
32165-Rev.1 
32211 
32212 
32222 
32234 
32235 
32249 
32275 
32310 
32431 
32444 
32445 
32460 
32487 
32487-Rev. 
32541 
32624 
32641 
32669 
32670 
32671 
32729 
32758 
32759 
32791 
32793 
32795 
LBL-PUB- 
706 


LMPI- 
0001. 
0002. 

LPCc— 


Abstract 
Number 


17:33739 
17:35429 
17:34419 
17:34420 
17:32698 
17:32632 
17:34421 
17:34367 
17:34422 


17:34496 
17:34497 
17:33682 
17:33801 
17:33740 
17:34574 
17:34789 
17:34790 
17:33683 
17:33684 
17:34368 
17:33685 
17:33686 
17:34369 
17:33710 
17:32986 
17:33747 
17:34124 
17:34483 
17:34484 
17:33741 
17:33742 
17:33720 
17:34370 
17:35530 
17:33751 
17:33743 
17:33802 
17:33359 
17:34576 
17:34734 
17:34423 
17:34371 
17:34795 


17:34424 


17:33963 
17:33964 


Source of 
Availability 


OSTI; NTIS; GPO 
OSTI; NTIS; INIS; 
OSTI; NTIS; INIS; 
OSTI; NTIS; INIS; 
OSTI; NTIS; GPO 
OSTI; NTIS; GPO 
OSTI; NTIS; GPO 
OSTI; NTIS; GPO 
OSTI; NTIS; GPO 


g 
$33 


OSTI; NTIS; INIS; 
OSTI; NTIS; INIS; 
OSTI; NTIS; GPO 
OSTI; NTIS; GPO 
OSTI; NTIS; GPO 


$83233 88983333 
#8 


a 
st 
4 
2 
7) 
3 
g 


a 
® 
6 
g 


QR 
6 
z 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


“OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


See CNIC—00534 
See CNIC—00535 


a 
8 


g 


mmmmMmmmm im 
<td ok od ot ot ot ot ot 


S88eees 888888888 


ee we ek et ot ot ot 


mmmmmemmmmmm meee 


8 SSSSSSSSSSSSSSSSSSSSESSESSE 
S$ SSSSSSSSOSSHSLLOHL OLS 


m 
_ 


Order 
Number 


DE93001578 
DE93001533 
DE93001588 
DE93001575 
DES93001579 
DE93001602 
DE93001580 
DE93001535 
DE93001605 


DE92040238 
DE92040382 
DE93001603 
DE93001570 
DE93001539 
DE93001532 
DE93001577 
DE93001589 
DE93001596 
DE93001595 
DE93001534 
DE93001527 
DES3001529 
DE92040378 
DE93001594 
DE93001582 
DE93001519 
DE92041175 
DE92041192 
DE92040379 
DE93001584 
DES3001585 
DE93001587 
DE93001590 
DE93001518 
DE93001524 
DES3001592 
DES3001593 
DE93001586 
DE93001526 
DE93001600 
DE93001591 
DE93001547 
DE92040381 


DE92041181 


91-03 17:35153  OSTI; NTIS (US Sales Only); INIS DE93710885 


91-12 17:34425  OSTI; NTIS (US Sales Only); INIS DE93710886 
LRP- 


456/92 17:35359 OSTI; NTIS (US Sales Only); INIS DE93000810 


LTwS- 
15 
LUNDD-TMAT- 
90-2002 
LUTEDX-TEIE- 
5063-1-78-91 
5066-1-50-92 


17:32729 
17:32657 


17:33687 
17:33669 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 


DE93702401 
DE93711220 


DE93711217 
DE93711218 


LYCEN- 


9145 17:35246  OSTI; NTIS (US Sales Only); INIS DE93703449 
M+ET/MRL- 


86-2 17:32850  OSTI; NTIS (US Sales Only); INIS DE93601486 
MIM-FB- 


90-S1 17:34577 OSTI; NTIS (US Sales Only) DE93702541 
MLM- 


3756 17:34578 OSTI; NTIS; INIS; GPO Dep. -99: DE92040817 PC-702 
3759(OP) 17:35430 OSTI; NTIS; INIS; GPO Dep. .99; DE92019339 MF-700 
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MLM- 


Report Abstract Source of Order 
Number Number Availability ; Number 


3761 17:34488 OSTI; NTIS; INIS; GPO Dep. .99: DE92040948 
3762 17:34504 OSTI; NTIS; GPO Dep. .99: DE92041227 
3763 17:34505 OSTI; NTIS; GPO Dep. .99: DE93000777 
MST-LUFT-A-— 
126(ed.2) 17:34579 OSTI; NTIS DE93711030 
NADP/NTN- 
92019811 17:34580 OSTI; NADP/NTN Coordinator, Natural Re- T1I92019811 
source Ecology Lab., Colorado State Univ., 
Fort Collins, CO 80523 


17:34237 


17:33921 
17:33901 
17:33922 
17:33923 
17:33930 


17:34582 


17:33341 
17:32633 
17:33272 


17:33889 
17:33711 
17:33318 
17:33721 


17:33744 
17:33748 
17:32836 
17:33394 
17:33803 
17:33745 
17:35061 
17:33814 
17:34581 
17:33890 
17:34522 
17:32706 
17:33863 
17:33804 
17:33891 
17:33892 
17:33722 
17:34238 
17:34072 
17:33805 
17:33752 
17:33815 
17:33297 
17:33688 
17:33712 
17:33753 


17:32716 
17:33728 
17:32724 
17:33695 
17:33706 
17:33729 
17:34779 


OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


See ORNL/CDIAC—44 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS; INIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


DE93716248 


DE93716249 
DE93716250 
DE93716251 
DE93716252 
DE93716253 


DE93716356 
DE93716339 
DE93716346 


DE93716355 
DE93716354 
DE93716338 
DE93716353 


DE93602381 
DE93711024 
DE93711003 
DE93711007 
DE93711023 
DE93711006 
DE93711009 
DE93711004 
DE93710998 
DE93710995 
DE93711001 
DE93711034 
DE93711062 
DE93711031 
DE93711058 
DE93711059 
DE93711056 
DE93711061 
DE93711048 
DE93711043 
DE93711045 
DE93711047 
DE93711036 
DE93711041 
DE93711050 
DE93710999 


DE93711174 
DE93711176 
DE93711177 
DE93711178 
DE93711179 
DE93711180 
DE93711181 


258 17:32730 OSTI; NTIS; INIS DE93711182 
259 17:32731 OSTI; NTIS; INIS DE93711183 
260 17:32707. OSTI; NTIS DE93711184 


263 
264 


17:32725 OSTI; NTIS; INIS DE93711185 


17:34045 
17:34029 
17:35507 
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OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


DE93711186 
DE93711187 
DE93711188 





Report Abstract Source of 
Number Number Availability 


NESC— 


1018 17:35493 See ESTSC—000502C760000 
1021 17:35490 See ESTSC—0004991036000 
1029 17:35466 See ESTSC—000468C760000 
184 17:35465 See ESTSC-000467U110800 
263 17:35483 See ESTSC—000489U110800 
289 17:35491 See ESTSC—000500U1 10800 
291 17:35492 See ESTSC—000501U110800 
316 17:35482 See ESTSC—000488U110800 
341 17:35485 See ESTSC—000491U110800 
345 17:35486 See ESTSC—000492U110800 
355 17:35494 See ESTSC—0005131037000 
385 17:35472 See ESTSC—000475U110800 
390 17:35471 See ESTSC—0004741365000 
423 17:35479 See ESTSC—000484GE62500 
455 17:35478 See ESTSC—000483C660000 
574 17:35495 See ESTSC—0005141036000 
606 17:35484 See ESTSC—000490U110800 
653 17:35489 See ESTSC—0004981036000 
663 17:354€3 See ESTSC—0004591037000 
754 17:35470 See ESTSC—0004731366500 

17:35488 See ESTSC—0004971036000 
805 17:35474 See ESTSC—0004771037000 

17:35469 See ESTSC—000471C760000 
861 17:35497 See ESTSC/NRC—000486C660000 

17:35498 See ESTSC/NRC—0004961036000 
880 17:35468 See ESTSC—0004701036000 
908 17:35467 See ESTSC—0004691036000 
922 17:35487 See ESTSC—0004941037000 
9440 17:35475 See ESTSC—000479D078000 
9469 17:35476 See ESTSC—000482AL00000 
9469 17:35477 See ESTSC—000482IPCATOO 
9523 17:35473 See ESTSC—000476CY00100 
9749 17:35461 See ESTSC—000261D078000 
9860 17:35480 See ESTSC—000485C017600 
9876 17:35481 See ESTSC—000487D1 13400 
9944 17:35460 See ESTSC—000194MNFRMOO 

NFE- 


0002. 17:32855 See CNIC—00345 
NIPER- 


580 17:32708 OSTI; NTIS; GPO Dep. 


NIRS- 
30 
NISTIR- 
4931 
NMP-RMT— 


910329-Rev.1 


NREL/MP- 
451-4778A 
451-4778B 

NREL/TP-— 
249-4988 
257-4671 
257-4674 
410-4959 
410-5008 
411-5017 
413-5011 
413-5092 
420-4892 
432-4981 
451-4999 
451-5014 

NTE 
93001291 

NUREG-— 


0040-Vol.16-No.2 
0386-Digest6-Rev.3 


0525-Vol.1 
0525-Vol.2 


0540-Vol.14-No.6 


17:35450 
17:33671 
17:33043 


17:33315 
17:33336 


17:33893 
17:33395 
17:33396 
17:33319 
17:33320 
17:33321 
17:33322 
17:33323 
17:33936 
17:33324 
17:33325 
17:33326 


17:33713 


17:33460 
17:33461 
17:33232 
17:33233 
17:33462 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; GPO 


mm 
8 8 


—_— 


8 888ssseeeess ss 


— 


DE92001070 
DE93715313 
DE92040076 
DES93000456 


DE92001218 
DE92040321 


DE92016433 
DE92010580 
DE92010579 
DE92010591 
DE92016408 
DE92016441 
DE92016445 
DE92016444 
DE92016434 
DE92016405 
DE92016403 
DE92016440 


DE93001291 


T1I92019999 
TI92040616 
TI92040063 
TI92040062 
T1I92040053 
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NUREG- 


Report 
Number 


0540-Vol.14-No.7 
0940-Vol.11-No.2 


1214-Rev.10 

1242-Vol.1 

1242-Vol.2-Pt.2 

1272-Vol.6-No.1 

1272-Vol.6-No.2 

1423-Vol.3 

1451 

1458 
NUREG/CR- 

4356-Vol.1 

4409-Vol.4 

4599-Vol.2-No.1 

4667-Vol.14 

4744-Vol.6-No.1 

4832-Vol.3-Pt.1 

5305-Vol.1 

5564 

5587 

5758-Vol.2 

5772-Vol.1 

5804 

5840 

5859 

5880 

5896 

5905 

6008 

6009-Vol.1 
NUREG/A- 

0042 

0054 

0071 

0088 
NYSERDA- 

92-3 


Abstract 
Number 


17:33463 
17:33464 
17:33465 
17:33466 
17:33467 
17:33598 
17:33240 
17:32987 
17:32988 
17:32886 


17:33649 
17:35019 
17:33476 
17:33994 
17:33995 
17:33650 
17:33651 
17:33652 
17:33653 
17:33468 
17:33654 
17:32989 
17:33655 
17:33477 
17:32990 
17:33430 
17:33656 
17:33478 
17:33657 


17:33431 
17:33432 
17:33433 
17:33658 


Source of 
Availability 


OSTI; NTIS; GPO 

OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 


OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; GPO 

OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 


OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 


Order 
Number 


TI92040825 
TI92040766 
T1I92040318 
TI92040789 
7192040781 
7192040314 
T192040907 
TI92040871 
TI92019975 
7192018774 


T1I92040185 
TI92040765 
TI92041268 
TI92040801 
TI92040936 
TI92019894 
TI92040686 
TI92040824 
TI92040803 
TI92040576 
TI92040698 
T192040319 
T1I92040783 
TI92019023 
TI92040954 
TI92040586 
7192019764 
T1I92019895 
TI92040699 


7192040317 
TI92040398 
TI92016684 
T1I92040320 


17:33894 | OSTI; New York State Energy Development Au- TI92040380 
thority, Two Rockefeller Plaza, Albany, NY 
12223 
92-6 17:32666  OSTI; New York State Energy Research and 7192019370 
Development Authority, Two Rockfeller 
Plaza, Albany, NY 12223 
92-7 17:33864 | OSTI; New York State Energy Development Au- 7192019401 
thority, Two Rockefeller Plaza, Albany, NY 


890419 
ORAU- 

88/K-32 
ORNL/CDIAC— 

44 
ORNL/ER- 

119 

126 
ORNL/ER/Sub- 

89-UB147/3 
ORNL/N- 

2323 
ORNL/RASA- 

91/11 

91/12 

91/14 

91/15 

91/17 

91/18 

91/23 

91/24 

91/28 

91/29 

91/30 

91/9 


17:34498 
17:35247 
17:34582 


17:32991 
17:32992 


17:33078 
17:32917 


17:33045 
17:33046 
17:33047 
17:33048 
17:33049 
17:33079 
17:34735 
17:34736 
17:34737 
17:33050 
17:33080 
17:33044 


12223 
See LA-SUB-92-3 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


See DOE/MWIP-1 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
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DE93001466 
DE92041386 


DE92019216 
DE92019509 


DE92019006 


DE92019484 
DE92041349 
DE92041366 
DE92041351 
DE92041348 
DE92041369 
DE93000559 
DE93000557 
DE93000558 
DE93000420 
DE92041370 
DE92041365 





Report Abstract Source of 
Number Number Availability 


® 
8 


Order 
Number 


92/1 17:33051 OSTI; NTIS; INIS; GPO Dep. 

92/2 17:33052  OSTI; NTIS; INIS; GPO Dep. 
ORNLRSIC— 

54 17:35328 OSTI; NTIS; INIS; GPO Dep. 
ORNL/SUB- 

88-07685CT92/02 17:33996  OSTI; NTIS; GPO Dep. 
ORNL/Sub- 


DE920139302 
DE92040695 


mm 
— A 


+ 


DE92019067 


DES2040520 MF-114 


85-22008/2 
85-22008/3 
85-2201 1/2 
85-22031/2 
86-22049/1 

86-95906/2 
86-95915/1 

87-07685/2 
87-SA581/1 
87-SB045/1 
87-SB046/1 
88-22042/2 
90-SG372/1 


ORNL/TM- 


11641 
12030 
12062 
12073 
12082 
12096 
12098 
12131 
12134 
12138 
12144 
12151 
12159 
12160 
12174 
12183 
12190 
12192 
12195 


ORO-— 


5150-1 
5150-2 
5150-3 
5150-4 


PATENTS- 


17:33902 
17:33903 
17:33904 
17:33905 
17:33906 
17:33907 
17:33908 
17:34030 
17:33909 
17:33910 
17:33911 
17:33912 
17:33913 


17:33455 
17:33294 
17:34738 
17:33477 
17:35442 
17:34739 
17:35531 
17:33478 
17:34520 
17:34796 
17:35532 
17:34523 
17:34824 
17:35020 
17:34799 
17:32853 
17:35508 
17:35509 
17:35510 


17:33285 
17:33284 
17:33283 
17:33282 


17:32699 


17:32710 


17:32711 


17:32712 


17:32713 


17:32715 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
See NUREG/CR-5859 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
See NUREG/CR-6008 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See DOE/CS/40083-T4 
See DOE/CS/40083-T3 
See DOE/CS/40083-T2 
See DOE/CS/40083-T1 


Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 


88 8 8 88 
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mmmmmmmmmmm mmm mmm 


ee ee ee ee ee 


DE92041378 
DE92041371 
DE92041379 
DE92041372 
DE92041380 
DE92041381 
DE92041373 
DE92041375 
DE92041382 
DE92041376 
DE92041383 
DE92041384 
DE92041385 


DE92041362 
DE92041389 
DE93001292 


DE92040649 
DE92041390 
DE92040850 


DE92041392 
DE92041042 
DE92041391 
DE92040487 
DE92040486 
DE92041229 
DES3000563 
DE92041361 
DE92041350 
DE93000562 
DE93001254 


MF-332 
MF-332 
MF-332 
MF-332 
MF-332 
MF-332 
MF-332 
MF-332 
MF-332 
MF-332 
MF-332 
MF-332 
MF-332 


PC-535 
MF-241 
MF-402 


MF-350 
MF-402 
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Abstract 
Number 


17:32732 


17:32804 


17:32805 


17:32811 


17:32812 


17:32837 


17:32841 


17:32842 


17:33313 


17:33314 


17:33417 


17:33672 


17:33689 


ERA Vol. 17, No. 12 


Source of 
Availability 


Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 


GPO Order 
Dep. Number 





Abstract 
Number 


17:33776 


17:33810 


17:33811 


17:33870 


17:33917 


17:33918 


17:33919 


Source of 
Availability 


Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase - 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 
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Abstract Source of GPO Order 
Number Availability Dep. Number 


17:34316 Micromedia Ltd., Technical Information Centre, 


PATENTS-US— 


A7625340 


A7641826 
A7641831 
A7643295 
A7644050 


A7644646 
A7644776 


PCMDI- 


4 


PNL- 


3594-Rev.12 
7581 
7736-Vol.2 
7811 
8097 
8101 
8102 
8122 
8172 
8186 
8190 
8219 
8221 
8223 
8226 
8229 
8230 
8231 
8269 
8272 
8281 
8291 
8294 
8297 
8299 
8309 
8310 
8311 
8312 
8313 
8314 
8315 
8320 


17:34748 


17:34749 


17:33264 


17:34046 
17:34335 
17:33865 
17:34211 


17:34212 
17:35511 


17:34784 


17:33717 
17:32993 
17:33468 
17:32994 
17:35533 
17:34740 
17:33430 
17:34741 
17:34780 
17:34742 
17:33674 
17:33081 
17:34781 
17:32995 
17:32996 
17:33311 
17:33053 
17:32997 
17:33866 
17:34500 
17:32998 
17:35021 
17:33082 
17:33312 
17:35022 
17:35066 
17:35067 
17:35068 
17:35069 
17:35070 
17:33083 
17:35071 
17:33806 


165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $6.00 CAN; MF $4.00 CAN 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See UCRL-ID—-111564 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
See NUREG/CR-5758-Vol.2 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

See NUREG/CR-5896 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep 
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DE92019823 


DE92019839 
DE92019838 
DE92019829 
DE92019821 


DE92019820 
DE92019819 


DE92019968 
DE92041231 


DE92041047 
DE92019949 
DE92041009 


DE92019704 
DE92019508 
DE93000778 
DE93000968 
DE93000481 

DE92041232 
DE92019802 
DE92041356 
DE92019879 
DE92040788 
DE92019799 
DE92041357 
DE92040768 
DE93000965 
DE92040440 
DE93000479 
DE92041355 
DES3000964 
DES3000414 
DE93000415 
DE93000416 
DE92041354 
DE93000417 
DE92041353 
DE93000418 
DE93000480 


MF-704; 
MF-706 
MF-706 
MF-506 
MF-506 
MF-513; 
MF-506 
MF-506 
MF-506 


MF-721 
MF-802 


MF-810 
MF-900 


MF-903 
MF-600 
MF-702 
MF-201 
MF-902 
MF-603 
MF-721 
MF-510 
MF-606 
MF-902 
MF-902 
MF-313 


MF-902 
MF-402 
MF-902 


MF-607 
MF-900 
MF-900 
MF-900 
MF-900 
MF-900 
MF-900 
MF-900 
MF-350 
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Report 
Number 


PNL-SA- 
20189 
20191 
20304 
20543 
20741 
20801 
21060 
21061 
21103 
21223 

PNWD- 
1974-HEDR 


1977-HEDR-Vol.2 


1980-02-HEDR 
1980-03-HEDR 
POEF-E- 
ad? 
POEF-T- 
3559B 
3600 
PPPL- 
2857 
PSI-Bericht-Nr— 
92 


PTB-Dos— 
20(v.1) 
20(v.2) 

RAE- 
8915-6-1 
8915/6-3 
8915/6-4 
8915/6-5 
8915/6-6 
8915/6-7 
8915/6-8 
8915/6-9 
8915/6-10 
8915/6-11 
8915/6-12 
8915/6-13 
8915/6-14 

RFE 
203/90 
32/91 

RFP 
4552 
4588 
4589 
4602 
4605 
4609 

RT/NUCL- 
90-27 

RTP— 

427 
RTR- 
1122 
1225 
146 
292 
488 
493 

SAIC- 
92/1137 

SAND- 
89-0972/1 
89-2370-Vol.4 
90-1022 
90-2366C 
90-2569 


Abstract 
Number 


17:35062 
17:33084 
17:34485 
17:33085 
17:33000 
17:34501 
17:33086 
17:33087 
17:35248 
17:34782 


17:35023 
17:35024 
17:35025 
17:35026 


17:32857 


17:35512 
17:32854 


17:35400 
17:33658 


17:35027 
17:35045 


17:32966 
17:32967 
17:32968 
17:32969 
17:32970 
17:32971 
17:32972 
17:32973 
17:32974 
17:32975 
17:32976 
17:32977 
17:32885 


17:32709 
17:32726 


17:34213 
17:35063 
17:33088 
17:33089 
17:33054 
17:33867 


17:35411 
17:33575 


17:33506 
17:33577 
17:33970 
17:33504 
17:33576 
17:33505 


17:33653 


17:33001 
17:32887 
17:33652 
17:33002 
17:33003 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
See NUREG/IA-0088 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See LA-SUB—92-9-Pt.1 
See LA-SUB—92-9-Pt.2 
See LA-SUB—92-9-Pt.3 
See LA-SUB—92-9-Pt.4 
See LA-SUB—92-9-Pt.5 
See LA-SUB—92-9-Pt.6 
See LA-SUB—92-9-Pt.7 
See LA-SUB-92-9-Pt.8 
See LA-SUB—92-9-Pt.9 
See LA-SUB—92-9-Pt.10 
See LA-SUB—92-9-Pt.11 
See LA-SUB—92-9-Pt.12 
See LA-SUB—92-9-Pt.13 


OSTI; NTIS 
OSTI; NTIS; INIS; inis 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See ENEA-RT-NUCL-90-27 
See DPSP-62-1096 


See DPSP-70-1324 
See DPSP-71-1124 
See DPSP-69-766 

See DPSP-61-1275 
See DPSP-63-1273 
See DPSP-63-1320 


See NUREG/CR-5587 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See NUREG/CR-5564 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
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Order 
Number 


DE92019081 
DE92019136 
DE92019429 
DE92019135 
DE92041338 
DE92019103 
DE92019130 
DE92019132 
DE92019137 
DE92019430 


DE92019889 
DE92040481 
DE92040044 
DE92040553 


DE92019099 


DE92019888 
DE92019341 


DE92041245 


DE93714643 
DE93714702 


DE93711190 
DE93711189 


DE93001293 
DE92019362 
DE92019361 
DE92016954 
DE92018621 
DE92019360 


DE92019465 
DE92018959 


DE92040258 
DE92040643 
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PC-706 
MF-707 
MF-707 
MF-700 
MF-702 
MF-702 


MF-814 
MF-722 


MF-940 
MF-721 
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SAND- 


Report 
Number 


90-2765-Vol.1 


91-0079 
91-0558 
91-1282 
91-1493 
91-1766/1 
91-2340 
91-2474 
91-2608C 


91-2625C 
91-2641C 
91-2656C 
91-2709C 
91-2710C 
91-2856C 
92-0108/2 
92-0146C 
92-0152C 
92-0213C 
92-0250C 
92-0364 

92-0368C 


92-0537-Vol.3-Pt.1 


92-0611C 
92-0732 

92-0740C 
92-0778C 
92-0876C 
92-0877C 
92-0878C 
92-0936C 
92-0955C 
92-1047 

92-1323C 
92-1364C 
92-1404C 
92-1483C 
92-1502C 
92-1632C 
92-1689C 
92-1691C 
92-1725C 
92-1745C 
92-1764C 
92-1767 

92-1797C 
92-1830C 
92-1845C 
92-1898 

9$2-1914C 
92-1971C 
92-2001C 
92-2640C 


92-8217 
SC-MAG- 

395 
SINPC- 

0001. 


370-Rev.4 

401 
SLAC-PUB- 

5694 

5841 


Abstract 
Number 


17:33651 
17:32888 
17:34214 
17:33335 
17:33004 
17:33654 
17:34515 
17:34372 
17:34215 


17:35401 
17:32889 
17:34216 
17:32890 
17:34217 
17:34309 
17:33234 
17:33235 
17:35443 
17:33997 
17:32891 
17:34743 
17:34487 
17:33650 
17:33397 
17:33236 
17:34336 
17:35513 
17:34337 
17:34502 
17:34338 
17:33005 
17:33237 
17:34426 
17:34583 
17:33868 
17:33659 
17:33869 
17:34218 
17:34219 
17:33090 
17:33707 
17:33660 
17:34239 
17:35514 
17:34512 
17:34339 
17:34220 
17:34516 
17:32833 
17:34340 
17:34221 
17:33998 
17:34222 


17:34031 
17:34370 
17:35286 
17:33962 


17:34427 
17:35515 


17:34486 
17:34428 
17:35084 
17:34352 


Source of 
Availability 


See NUREG/CR-5305-Vol.1 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
See NUREG/CR-5772-Vol.1 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See NUREG/CR-4832-Vol.3-Pt.1 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; INIS; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
See LBL-32624 

See CNIC—00506 

See CNIC—00481 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
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Order 
Number 


DE92019767 
DE92019801 
DE92019805 
DE93000844 


DE93001348 
DE93001350 
DE92041142 


DE92040260 
DE92041148 
DE92041144 
DE92041143 
DE92040272 
DE92041145 
DE93001803 
DE92040267 
DE92019424 
DE92040980 
DE92040270 
DE92017348 
DE92040094 


DE92040984 
DE92019806 
DE92040087 
DE92012629 
DE92040262 
DE92040261 
DE92040091 
DE92040965 
DE92017421 
DE92019803 
DE92019420 
DE92019422 
DE92040100 
DE92040263 
DE92040962 
DE92040985 
DE92019481 
DE92019482 
DE92040269 
DE92040098 
DE92040265 
DE92019804 
DE92040266 
DE92040099 
DE92040959 
DE93001804 
DE92041146 
DE92041149 
DE92040978 
DE92040982 


DE92041234 


DE92041226 
DE92041359 


DE93001805 
DE93001806 
DE93001807 
DE92019901 


Distribution 
Category 


MF-722 
MF-814 
MF-236 
MF-814 


MF-706 
MF-414 
MF-900; 
MF-906 
MF-420 
MF-820 
MF-900 
MF-902 
MF-940 
MF-706 
MF-706 
MF-700 
MF-700 
MF-404 
MF-722 
MF-721 
MF-706 


MF-261 
MF-700 
MF-706 
MF-706 
MF-706 
MF-700 
MF-706 
MF-721 
MF-700 
MF-706 
MF-902 
MF-902 


MF-902 
MF-906 
MF-706 
MF-902 
MF-902 
MF-700 
MF-706 
MF-705 
MF-706 
MF-706 
MF-706 
MF-706 
MF-900 
MF-706 
MF-722 
MF-704 
MF-721; 
MF-722 
MF-904 


mmmmm mm 
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DE93001808 
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Report 


5877 


5880 
5881 
5885 
5887 
5890 


5893 
5900 
5908 
5909 


5933 


5944 
SNV- 
3906 


sPp_- 
15 
16 

SR/AH- 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
184 
185 
186 


190 


194 

195 

196 
SRL-ETS— 

910579 
SSCL- 

577 

581 

587 

589 

595 

597 
SSCL-Preprint— 

10 

132-Rev.1 

134 

136 

136-Rev.A 

138 


Abstract 
Number 


17:34430 
17:34373 
17:34374 
17:34375 
17:34431 
17:34432 
17:34433 
17:34434 
17:34376 
17:34435 
17:34436 
17:35154 
17:35174 
17:34437 
17:34438 
17:34377 
17:34378 
17:34444 


17:33708 
17:34783 
17:34825 


17:34240 
17:33816 


17:33971 
17:34193 
17:33520 
17:33521 
17:33972 
17:33519 
17:33518 
17:34196 
17:33517 
17:32877 
17:33516 
17:33491 
17:33515 
17:33514 
17:33513 
17:32856 
17:33490 
17:33071 
17:33489 
17:33512 
17:34195 
17:33511 
17:33488 
17:34194 
17:33480 
17:33479 
17:33510 
17:33509 
17:33508 


17:33055 


17:35188 
17:34379 
17:34380 
17:34439 
17:34353 
17:35155 


17:34440 
17:34381 
17:34382 
17:34441 
17:34442 


Source of 
Availability 


OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 


See DPW-5140 
See DPW-5111 
See DPW-5327 
See DPW-5328 
See DPW-5295 
See DPW-5294 
See DPW-5292 
See DPW-5287 
See DPW-5271 
See DPW-5258 
See DPW-5257 
See DPW-5233 
See DPW-5220 
See DPW-5219 
See DPW-5218 
See DPW-5191 
See DPW-5190 
See DPW-5182 
See DPW-5173 
See DPW-5166 
See DPW-5172 
See DPW-5146 
See DPW-5141 
See DPW-5131 
See DPW-5114 
See DPW-5113 
See DPW-5107 
See DPW-5102 
See DPW-5097 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
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Order 
Number 


DE93001809 
DE93001810 
DES3001811 
DE93001812 
DE93001813 
DE93001814 
DE93001815 
DE93001816 
DE93001817 
DE93001818 
DE93001819 
DES3001820 
DE93001763 
DE93001764 
DE93001766 
DES3001768 
DE93001769 
DES3001770 


DE93711212 
DE93711213 
DE93711214 


DE93716176 
DE93716195 


DE92040910 


DE93000461 
DE93000460 
DE93001772 
DE93001773 
DE93000774 
DE93001255 


DE92040624 
DE92040625 
DE92040548 
DE92040622 
DE92040550 


MF-702 


PC-414 
PC-414 
PC-414 
PC-414 
PC-414 
PC-414 


MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
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SSCL-Preprint— 


Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 


141 
89 
SSS-TR- 
91-12484 
STUDSVIK-EP- 
90-33 
90-40 
90-53 
91-7 
SUINST- 
0001. 
0003. 
0004. 
0005. 
002. 
SVF- 
388 
389 
390 
391 
392 
393 
394 
395 
396 
400 
404 
405 
409 
410 
412 
414 
416 
419 
420 
TR- 
4510-015-92 
4510-033-92 
4510-042-91 
4510-063-91 
4510-082-91 
TSHUNE- 
0015 
TSO- 
92-12 
Trc- 
1072 
1219 
UCID- 
21054-Rev.1 
UCRL- 
52000-92-6 
52000-92-7 
UCRL-CR- 
111474 
UCRL-ID- 
106454-92-3 
109144 
109765 
110064 
110440 
110448 
110598 
110831 
111453 
111455 
111461 
111521 
111553 
111564 
111804 


17:34354 
17:35156 


17:34514 


17:34587 
17:32658 
17:34585 
17:33289 


17:35520 
17:35273 
17:35324 
17:35325 
17:35521 


17:33286 
17:33287 
17:33288 
17:34584 
17:34076 
17:34585 
17:34586 
17:34587 
17:32838 
17:32658 
17:34588 
17:34589 
17:34590 
17:33295 
17:33895 
17:33289 
17:33290 
17:34591 
17:32727 


17:32679 
17:32680 
17:32676 
17:32677 
17:32678 


17:33427 
17:33104 


17:32888 
17:34218 


17:35338 


17:33714 
17:35436 


17:34492 


17:33238 
17:33091 
17:34744 
17:34745 
17:34223 
17:34503 
17:34224 
17:33999 
17:34047 
17:33473 
17:34614 
17:35437 
17:34615 
17:34784 
17:34616 
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OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See LA-SUB-92-4 


See SVF-395 
See SVF—-400 
See SVF-393 
See SVF-414 


See CNIC—00393 
See CNIC—00431 
See CNIC—00457 
See CNIC—00514 
See CNIC—00399 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS 
OSTI; NTIS; INIS 
OSTI; NTIS 
OS"1; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS; INIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


See DOE/PC/90156-4 
See DOE/PC/90156-5 
See DOE/PC/90156—1 
See DOE/PC/90156-2 
See DOE/PC/90156-3 
See CNIC—00418 

See BNL-45081 


See SAND-91-0079 
See SAND-92-1502C 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
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eeeesssseessese & 88 8 


mmmmmMmmmmmMmmmMM mm mm mM 


meee week eek ek tt ott ot ot ot 


DE92040623 
DE92040621 


DE93711193 
DE93711194 
DE93711195 
DE93711196 
DE93711197 
DE93711198 
DE93711199 
DE93711200 
DE93711201 
DE93711202 
DE93711203 
DE93711204 
DE93711205 
DE93711206 
DE93711207 
DE93711208 
DE93711209 
DE93711210 
DE93711211 


DE93001826 


DE92019797 
DE93001273 


DE92040399 


DE92041043 
DE92019463 
DE92019904 
DE92040650 
DE93000347 
DE92019808 
DE93000349 
DE93000348 
DE93001324 
DE93001329 
DE92041045 
DE92041046 
DE93000350 
DE93001341 
DE93000890 


MF-414 
MF-414 


MF-700 


PC-700 
PC-700 


MF-706 


MF-700 
MF-702 
MF-702 
MF-902 
MF-702 


MF-707 
MF-704 
MF-700 
MF-700 
MF-402 
MF-712 
MF-702 
MF-402 
MF-402 





Report Abstract Source of 
Number Number Availability 


® 
8 


Order 
Number 


g 


111805 17:34617  OSTI; NTIS; GPO Dep. 

111810 17:35517 OSTI; NTIS; GPO Dep. 

111970 17:33730 OSTI; NTIS; GPO Dep. 
UCRL-JC— 


108836 17:34048 OSTI; NTIS; GPO Dep. 


DES3000889 
DE93001828 
DE93001830 


—_— st 


—s 


DE92019573 


108951 17:34618 


108954 
108955 
108956 
109255 
109414 
110494 
110912 
111083 
111164 
111199 
UCRL-LR- 


17:34619 
17:34620 
17:34621 
17:34341 
17:34506 
17:35329 
17:34301 
17:35085 
17:34342 
17:34225 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


eee ee et et ot ot ot 


DE92019619 
DE92019621 
DE92019620 
DE92019618 
DE92040403 
DE92019380 
DE92019544 
DE92019550 
DE92019502 
DE92040402 
DE92040404 


109887 17:34507 OSTI; NTIS (US Sales Only); GPO Dep. 


DE93000775 
110321-92-1 17:33243 OSTI; NTIS; GPO Dep. 


DES3000891 


—_ 


110659 17:33959  OSTI; NTIS; GPO Dep. 
110773 17:34508  OSTI; NTIS (US Sales Only); GPO Dep. 
110986 17:34517 OSTI; NTIS; GPO Dep. 

UCRL-MA- 


110645 17:35123 OSTI; NTIS; GPO Dep. 
UFIFT-HEP_— 


DE9201 9606 
DE93000776 
DES3000413 


mmmm mm mmmmmmmmmme Mm mmm 
—-~_— 


8 888 88 S88ee888888 8 888 


—_ 


DE92040401 


92-17 
92-18 
92-19 
92-20 
92-21 
92-22 
92-25 
UTSI- 
92-01 


WAPD-RC/E(EE)- 


2117 
500 
WHC-EP— 
0125-4 
0182-49 
0394-4 
0403A 
0438-1 
0446-Rev.1 
0458 
0459 
0474-4 
0527-1 
0537-Rev.1 
0539-Rev.1 
0542 
0543 
0545 
0547 
0558 
0567 
0574 
0575 
WHC-MR- 
0387-1 
0390 
WHC-SA- 
1251 
1415 
1418 
1436 
1467 
1476 


17:35125 
17:35089 
17:35137 
17:35090 
17:35081 
17:35138 
17:35175 


17:33755 


17:34622 
17:33006 


17:33007 
17:33008 
17:34746 
17:33009 
17:33056 
17:33057 
17:33092 
17:33093 
17:33094 
17:33058 
17:33010 
17:33011 
17:33059 
17:33060 
17:33061 
17:33062 
17:34226 
17:33012 
17:33013 
17:33095 


17:33014 
17:33015 


17:35444 
17:33661 
17:33096 
17:33016 
17:33239 
17:33662 


See DOE/ER/40272-165 
See DOE/ER/40272-166 
See DOE/ER/40272-169 
See DOE/ER/40272-167 
See DOE/ER/40272-168 
See DOE/ER/40272-170 
See DOE/ER/40272-171 


See DOE/ET/10815—177 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


mim 
88 


MOM MMMM MMMM Mmmmmmmmmm 


ee eee wee ee ee eh et tt et ot ot ot 


—_—> 


DE92040042 
DE92040043 


DE92040795 
DE92040793 
DE92019878 
DE92019877 
DE92019693 
DE92040794 
DE92019885 
DE92019882 
DE92019699 
DE92040800 
DE92040799 
DE92019781 
DE92019700 
DE92019701 
DE92019698 
DE92019782 
DE92040412 
DE92040414 
DE92040493 
DE92019775 


DES92040482 
DE92019774 


DE92019776 
DE92040415 
DE92019777 
DE92040422 
DE92040484 
DE92040494 


MF-502 
MF-502 


MF-600 
MF-940 
MF-902 
MF-902 
MF-630 
MF-630 
MF-902 
MF-902 
MF-907 
MF-603 
MF-600 
MF-902 
MF-707 
MF-707 
MF-706 
MF-707 
MF-600 
MF-902 
MF-902 
MF-500 


MF-900 
MF-721 


MF-900 
MF-530 
MF-907 
MF-523 
MF-700 
MF-530 


888888 88 SBesessssssesessssss 


mmmmnmnmm mm 
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1477 17:33663 OSTI; NTIS; INIS; GPO Dep. DE92040495 MF-530 
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WHC-SA- 


Report 
Number 


1483 
1502 
1504 
1540 
1585 
1600 
1634 
WHC-SD-WM-RD- 
019-Rev.1 
WHC-SP- 
0434-15 


92-198-Del.Ver. 

92-206 

92-210 

92-244 

92-251 

92-276 

92-277 

92-311 
WSRC-RP— 

90-1173-Del.Ver. 

90-424-1-Rev.1-Add.1 

91-1171 

91-1175 

91-1220 


91-890 
91-894 
92-471 


92-473 
WSRC-SW4- 
6 


WSRC-TR- 
91-597 
91-647 
91-82 
92-594 

WZB-FS-II- 
403 

XJU-— 

0002. 
0003. 
Y/ENG/SE- 

116 

Y/ER- 


0 


794 ERA Vol. 17, No. 12 


Abstract 
Number 


17:33664 
17:35445 
17:33017 
17:33018 
17:33019 
17:33020 
17:33718 


17:33021 


17:33022 
17:33572 
17:34227 
17:33097 
17:33023 


17:32884 
17:33024 
17:33098 
17:34049 
17:34228 


17:32834 
17:34623 


17:35518 


17:33025 
17:34624 
17:34785 
17:33665 
17:35064 
17:33099 
17:33026 
17:33027 
17:33100 
17:34229 
17:34230 


17:33666 
17:34625 
17:33028 
17:33029 
17:33030 


17:34747 
17:34626 
17:34786 


17:34627 
17:33031 
17:33032 
17:34787 
17:34077 
17:33667 
17:33709 


17:33427 
17:34528 


17:35446 


17:33033 
17:33101 
17:33102 
17:33034 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep: 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS 
OSTI; NTIS 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS (US Sales Only) 


See CNIC—00418 
See CNIC—00473 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


S 
e = od od ot ob od od 2 


mmmmm mmmmnm Mm mmmmmmm 
Se 


gees 88888 8 88BBBes 


8 


mmmmmmmmmmm m 
eee th ot ot ot ot 


gees 8 8 888 88888 BBBB88eB8R8 


mmmm m mmmm mmmmm 
— 


aa ok otk ot 


Order 
Number 


DE92019669 
DE92019780 
DE92019884 
DE92040798 
DE92040571 
DE92040416 
DE92040483 


DE92019233 


DE92019757 
DE92040796 
DE92040492 
DE92040407 
DE92040496 


DE92019796 
DE93000929 
DE92017232 
DE92017234 
DE92017236 


DE92040562 
DE92040561 


DE92019928 


DE92040203 
DE92019679 
DE92040832 
DE92040206 
DE92019342 
DE92019343 
DE92019930 
DE92019935 
DE92040049 
DE92040168 
DE92040831 


DE92019922 
DE92019346 
DE92040313 
DE92040167 
DE92040050 


DE92040046 
DE92040207 
DE92040170 


DE92040311 
DE92013269 
DE92040166 
DE92019344 
DE92009934 
DE92019634 


DE93702623 


DE92019812 


DE92019628 
DE92019627 
DE92019626 
DE92019629 


Distribution 


Category 


MF-542 
MF-900 
MF-902 
MF-902 
MF-902 
MF-940 
MF-610 


MF-510 


MF-902 
MF-902 
MF-500 
MF-900 
MF-902 


PC-510 
PC-510 
MF-510 
MF-510 
MF-510; 
MF-506 


MF-705 


MF-701 
MF-702 
MF-701 
MF-707 
MF-702 
MF-707 
MF-701 
MF-701 
MF-707 
MF-706 
MF-722 


MF-700 
MF-702 
MF-701 

MF-706 
MF-706; 
MF-721 

MF-702 
MF-702 
MF-702; 
MF-706 
MF-702 


MF-721 


MF-721 
MF-702 
MF-701 
MF-706 


MF-707 


MF-940 
MF-902 
MF-702 
MF-902 





Report 
Number 


Y/ALF- 
417 
Y/SUB- 
92-99928C/4 
Y/TS- 
747/R1 
874 
YWN- 
070/R1 
129 
131 


Abstract 
Number 
17:32892 
17:33035 


17:33036 
17:34628 


17:33036 
17:33037 
17:33038 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


See Y/TS-747/R1 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


GPO 
Dep. 


Order 
Number 
DE92019909 
DE92040081 
DE92041008 
DE92019440 


DE92019488 
DE92019815 
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Order Number Correlation 


The correlation list is provided for those organizations that file documents by report number but may receive requests by 
order number. For more information about a document, refer to the Report Number Index. 


Order No. 


DE91002057 
DE92001060 
DE92001063 
DE92001064 
DE92001070 
DE92001218 
DE92001230 
DE92001231 

DE92001286 
DE92001289 
DE92009934 
DE92010579 
DE92010580 
DE92010582 
DE92010591 

DE92012459 
DE92012460 
DE92012461 

DE92012629 
DE92013269 
DE92013384 
DE92014399 
DE92016360 
DE92016403 
DE92016405 
DE92016408 
DE92016433 
DE92016434 
DE92016440 
DE92016441 

DE92016444 
DE92016445 
DE92016720 
DE92016954 
DE92017076 
DE92017232 
DE92017234 
DE92017236 
DE92017336 
DE92017348 
DE92017421 

DE92017443 
DES2017445 
DE92017446 
DE92017504 
DE92017518 
DE92017803 
DE92017819 
DE92018013 
DE92018115 
DE92018117 
DE92018210 
DE92018477 
DE92018520 
DE92018542 
DE92018543 
DE9201 8556 
DE92018562 
DE92018621 
DE92018778 
DE92018779 


796 


Report No. 


DOE/MC/25069-2976 
DOE/BC/14476-10 
DOE/BC/14443-12 
DOE/BC/14471~-11 
NIPER-580 
NREL/MP-451-4778A 
DOE/CH/10093—138 
DOE/CH/10093—139 
DOE/MC/11089-3094-Vol.4 
DOE/METC-92/4111 
WSRC-TR-91-82 
NREL/TP-257-4674 
NREL/TP-257-4671 
DOE/CH/10093-148 
NREL/TP-410-4959 
DOE/ET/17089-3117 
DOE/ET/17089-3118 
DOE/ET/17089-3119 
SAND-92-0778C 
WSRC-SW4-6 
LA-UR-92-1434 
DOE/ER/45205-~7 
KAPL-4733 
NREL/TP-451-4999 
NREL/TP-432-4981 
NREL/TP-—410-5008 
NREL/TP-249-4988 
NREL/TP-420-4892 
NREL/TP-451-5014 
NREL/TP-411-5017 
NREL/TP-413-5092 
NREL/TP-413-5011 
DOE/PC/91051-T1 
RFP-—4602 
DOE/CE-92017076 
WINCO-11770 
WINCO-11795 
WINCO-11800 
CONF-920621 8-1 
SAND-92-0364 
SAND-92-0955C 
LA-UR-92-2075 
LA-UR-92-2065 
LA-UR-92-2064 
LA-UR-92-2008 
LA-UR-92-1900 
CONF-9209165-2 
CONF-921181—1 
EGG-M-92305 
CONF-920849—1 
BNL-47728 
DOE/PC/89652-T6 
DOE/CE/15978-T1 
ETDE/PUB-1-R2 
CAPE-3034 
DOE/RL-91-51 
DOE/CE/15533-T2 
DOE/CE/15497-T1 
RFP—4605 
DOE/ER/69027-T2 
CONF-9110161-6 
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Order No. 


DE92018959 
DE92018987 
DE92019000 
DE92019006 
DE92019009 
DE92019015 
DE92019045 
DE92019067 
DE92019081 
DE92019090 
DE92019099 
DE92019103 
DE92019130 
DE92019132 
DE92019135 
DE92019136 
DE92019137 
DE92019152 
DE92019170 
DE92019173 
DE92019186 
DE92019187 
DE92019216 
DE92019233 
DE92019237 
DE92019245 
DE92019252 
DE92019302 
DE92019339 
DE92019341 
DE92019342 
DE92019343 
DE92019344 
DE92019346 


DE92019360 
DE92019361 
DES2019362 
DE92019380 
DE92019404 
DE92019409 
DE92019420 
DE92019422 
DE92019424 
DE92019429 
DE92019430 
DE92019440 
DE92019441 
DE92019442 
DE92019463 
DE92019465 
DE92019476 
DE92019479 
DE92019481 
DE92019482 
DE92019484 
DE92019488 
DE92019494 
DE92019496 
DE92019502 
DE92019508 


Report No. 


SAND-89-2370-Vol.4 
LA-UR-92-2356 
LA-UR-92-2485 
ORNUER/Sub-89-UB147/3 
CONF-9002111- 
DOE/CE/15337-T15 
CONF-920728-1 
ORNURSIC-54 
PNL-SA-20189 
CONF-920378- 
POEF-E-447 
PNL-SA-20801 
PNL-SA-21060 
PNL-SA-21061 
PNL-SA-20543 
PNL-SA-20191 
PNL-SA-21103 
BNWL-CC-224 
DOE/ER/61080-2 
CONF-8904440-1 
CONF-9105365-1 
CONF-921029-1 
ORNUER-119 
WHC-SD-WM-RD-019-Rev.1 
BNL-45081 
BNL-NUREG-47767 
BNL-47797 
ORNURASA-92/1 
MLM-3759(OP) 
POEF-T-3600 
WSRC-MS-92-206 
WSRC-MS-92-210 
WSRC-TR-91-647 
WSRC-RP-90-424-1-Rev.1- 
Add.1 
RFP-4609 
RFP—4589 
RFP—4588 
UCRL-JC-109414 
KCP--613-4964 
DOE/EIS-0147D 
SAND-92-1323C 
SAND-92-1364C 
SAND-92-0152C 
PNL-SA-20304 
PNL-SA-21223 
Y/TS-874 
DOE/EA-0487 
DOE/EA-0586 
UCRL-ID-109144 
SAND-89-0972/1 
CONF-9209165-1 
EGG-WM-8724 
SAND-92-1689C 
SAND-92-1691C 
ORNURASA-91/11 
YWM-129 
CONF-920913-8 
BNL-46941 
UCRL-JC—111083 
PNL-8172 


Order No. 


DE92019509 
DE92019530 
DE92019544 
DE92019550 
DE92019551 
DE92019552 
DE92019556 
DE92019557 
DE92019558 
DE92019559 
DE92019560 
DE92019561 
DE92019562 
DE92019563 
DE92019564 
DE92019565 
DE92019566 
DE92019573 
DE92019595 
DE92019606 
DE92019612 


DE92019614 
DE92019618 
DE92019619 
DE92019620 
DE92019621 
DE92019626 
DE92019627 
DE92019628 
DE92019629 
DE92019632 
DE92019634 
DE92019637 
DE92019652 
DE92019654 
DE92019655 
DE92019656 
DE92019658 
DE92019659 
DE92019663 
DE92019664 
DE92019665 
DE92019666 
DE92019667 
DE92019669 
DE92019672 
DE92019679 
DE92019687 
DE92019688 
DE92019689 
DE92019690 
DE92019691 
DE92019693 
DE92019698 
DE92019699 
DE92019700 
DE92019701 
DE92019704 
DE92019710 
DE92019712 


Report No. 


ORNUV/ER-126 
EGG-EAST-8563 
UCRL-JC—1 10494 
UCRL-JC—1 10912 
FNAL/C—92/160-E 
FNAL/C-92/100 
DPW-5140 
DPW-5111 
DPW-5327 
DPW-5328 
DPW-5295 
DPW-5294 
DPW-5292 
DPW-5287 
DPW-5271 
DPW-5258 
DPW-5257 
UCRL-JC—108836 
ANL/CP-—76558 
UCRL-LR-110659 


EGG-WMO-10244-Vol.1- 


Vol.2 
CONF-910208— 
UCRL-JC—108956 
UCRL-JC—108951 
UCRL-JC—108955 
UCRL-JC—108954 
Y/ER-4 
Y/ER-3 
Y/ER-2 
Y/ER-10 
DPST-88-527 
WSRC-TR-92-594 
KCP-613-4803 
DOE/PC/90548-T6 
DOE/PC/91028-T3 
DOE/PC/91028-T4 
DOE/PC/91028-T5 
DOE/PC/90051—-T5 
DOE/PC/90051-T6 
DOE/PC/90167—-T6 
DOE/PC/90167-T7 
DOE/PC/90167-T8 
DOE/PC/90167-T9 
DOE/PC/90286-T5 
WHC-SA-1483 
FEMP/SUB-049 
WSRC-MS-92-114 
EGG-WTD-10325 
EGG-WTD-10314 
EGG-NE-10353 
EGG-WTD-10360 
EGG-GEO-10368 
WHC-EP-0438-1 
WHC-EP-0545 
WHC-EP-0474-4 
WHC-EP-0542 
WHC-EP-0543 
PNL-8122 
DOE/PC/79931-T8 
DOE/PC/79931-T10 





Order No. 


DE92019716 
DE92019718 
DE92019719 
DE92019720 
DE92019721 

DE92019723 
DE92019724 
DE92019728 
DE92019729 
DE92019730 
DE92019734 
DE92019735 
DE92019736 
DE92019748 
DE92019749 
DE92019750 
DE92019754 
DE92019757 
DE92019759 
DE92019760 
DE92019762 
DE92019765 
DE92019767 
DE92019771 

DE92019774 
DE92019775 
DE92019776 
DE92019777 
DE92019780 
DE92019781 

DE92019782 
DE92019796 
DE92019797 
DE92019799 
DE92019801 

DE92019802 
DE92019803 
DE92019804 
DE92019805 

DE92019806 
DE92019808 
DFE92019812 
DE92019815 
DE92019819 
DE92019820 
DE92019821 

DE92019823 

DE92019829 
DE92019838 
DE92019839 
DE92019842 
DE92019848 
DE92019850 
DE92019851 

DE92019852 
DE92019853 


DE92019854 


DE92019856 
DE92019857 
DE92019859 
DE92019868 
DE92019869 
DE92019875 
DE92019877 
DE92019878 
DE92019879 
DE92019882 
DE92019884 
DE92019885 
DE92019888 


Report No. 


DOE/CE/15370-17 
DOE/PC/90047-T5 
DOE/PC/89786-T13 
DOE/PC/91307-T4 
DOE/PC/91310-T3 
DOE/PC/90166-17 
DOE/PC/90166-T7-App. 
DOE/PC/89760-T9 
DOE/PC/89760-T10 
DOE/PC/88935-T12 
DOE/PC/89764—-T6 
DOE/PC/89764-T7 
DOE/PC/89764-T8 
DOE/ER/40012-T3 
LA-UR-92-3045 
DPST-85-220-Rev.1 
CONF-9110236-7 
WHC-SP-0434-15 
EGG-ME-10324 
EGG-GEO-10329 
EGG-M-92121 
EGG-M-91556 
SAND-91-0079 
EGG-M-92123 
WHC-MR-0390 
WHC-EP-0575 
WHC-SA-1251 
WHC-SA-1418 
WHC-SA-1502 
WHC-EP-0539-Rev.1 
WHC-EP-0547 
WINCO-1100 
UCRL-52000-92-6 
PNL-8231 
SAND-91-0558 
PNL-8223 
SAND-92-1047 
SAND~-92-1767 
SAND-91-1282 
SAND-92-0732 
UCRL-ID-110448 
Y/ENG/SE-116 
YWM-131 
PATENTS-US-A7644776 
PATENTS-US—A7644646 
PATENTS-US-—A7644050 
PATENTS-US—A7625340 
PATENTS-US-—A7643295 
PATENTS-US—A7641831 
PATENTS-US-A7641826 
DOE/RL/11946-2-Vol.2 
DOE/PC/89661-T2 
DOE/PC/89661-17 
EGG-WMO-10244-Vol.3 
EGG-WMO-10244-App.A 
EGG-WMO-10244-App.B- 
Pt 
EGG-WMO-10244-App.B- 
Pt.2 


DOE/PC/90363-T5 
DOE/PC/91280-T4 
DOE/PC/90027-T2 
DOE/PC/89657-T1 
DOE/PC/91311-T3 
CONF-891098—14 
WHC-EP-0403A 
WHC-EP-0394-4 
PNL-8229 
WHC-EP-0459 
WHC-SA-1504 
WHC-EP-0458 
POEF-T-3559B 


Order No. 


jorNo.  RepotNo. ++~<OrderNo. +‘RepotNo.~S 


DE92019889 
DE92019890 
DE92019901 
DE92019904 
DE92019908 
DE92019909 
DE92019919 
DE92019921 
DE92019922 
DE92019923 
DE92019928 
DE92019930 
DE92019935 
DE92019948 
DE92019949 
DE92019953 
DE92019957 
DE92019958 
DE92019959 
DE92019963 
DE92019964 
DE92019968 
DE92019971 
DE92019972 
DE92019977 
DE92019978 
DE92019997 
DES2040004 
DE92040013 
DE92040014 
DE92040017 
DE92040018 
DE92040019 
DE92040020 
DE92040021 
DE92040022 
DE92040023 
DE92040026 
DE92040027 
DE92040028 
DE92040030 
DE92040042 
DE92040043 
DE92040044 
DE92040045 
DE92040046 
DE92040049 
DE92040050 
DE92040056 
DE92040060 
DE92040061 
DE92040067 
DE92040069 
DE92040070 
DE92040071 
DE92040072 
DE92040073 
DE92040076 
DE92040078 
DE92040081 
DE92040083 
DE92040085 
DE92040086 
DE92040087 
DE92040088 
DE92040089 
DE92040090 
DE92040091 
DE92040094 
DE92040098 
DE92040099 
DE92040100 


PNWD-—1974-HEDR 
CONF-91 1094— 
SLAC-PUB-5865 
UCRL-ID-109765 
DOE/EH-0273 
Y/ILF—417 
CORR-870139 
DPST-86-385 


WSRC-RP-90-1173-Del.Ver. 


DPST-88-975 
WSRC-IM-90-83-7 
WSRC-MS-92-244 
WSRC-MS-92-251 
K/ETO-99 

PNL-8097 
CONF-9209182-1 
CONF-891098-13 
DOE/ER/13641-5 
DOE/MC/23120-92/00044 
CONF-9210154—1 
CONF-920815-6 
PNL-3594-Rev.12 
DOE/MC/27168-92/C0046 
DOE/MC/25009-92/C0049 
DOE/MC/27414-92/00053 
DOE/MC/24223-92/C0055 
DOE/EIA-0121 (92/10) 
DOE/PC/89661-T3 
DOE/ER/14129-2 
DOE/ET/53088-8 
DOE/PC/89757-7 
DOE/PC/89757-6 
DOE/PC/89757-5 
DOE/PC/89757—4 
DOE/PC/89757-3 
DOE/PC/89757-2 
DOE/PC/89757-1 
CONF-9211 10-26 
CONF-920741-1 
CONF-9208125-1 
CONF-921104—4 
WAPD-RC/E(EE)-2117 
WAPD-RC/E(EE)}-500 
PNWD-1980-02-HEDR 
LA-12361-MS 
WSRC-RP-91-890 
WSRC-MS-92-276 
WSRC-RP-91-1220 
DOE/BP/38906-2 
DOE/BP/65903—4 
DOE/BP/37474-3 
DOE/ER/40561-64 
HW-72169 

HW-72556 
DOE/ER/40561-67 
DOE/ER/40561-69 
DOE/ER/40561-70 
NISTIR-4931 
DOE/ER/40427-18-N92 
Y/SUB-92-99928C/4 
DOE/BP/07014—1 
DOE/BP/35836—1 
DOE/BP-1945 
SAND-92-0740C 
CONF-890555-26 
CONF-890634—4 
CONF-8910507-1 
SAND-92-0878C 
SAND-92-0368C 
SAND-92-1745C 
SAND-92-1830C 
SAND-92-1404C 


Order No. 


DE92040103 

DE92040104 

DE92040107 

DE92040108 
DE92040110 
DE92040112 

DE92040113 

DE92040114 

DE92040115 

DE92040116 
DE92040117 

DE92040118 
DE92040119 
DE92040120 

DE92040121 

DE92040122 
DE92040123 

DE92040124 

DE92040125 
DE92040126 
DE92040127 
DE92040128 
DE92040129 
DE92040130 
DE92040131 

DE92040132 
DE92040133 
DE92040134 
DE92040135 
DE92040136 
DE92040137 
DE92040138 
DE92040139 
DE92040141 

DE92040142 
DE92040143 
DE92040144 
DE92040149 
DE92040150 
DE92040160 
DE92040162 
DE92040164 
DE92040166 
DE92040167 
DE92040168 
DE92040170 
DE92040177 
DE92040182 
DE92040189 
DE92040190 
DE92040191 

DE92040192 
DE92040193 
DE92040194 
DE92040195 
DE92040197 
DE92040198 
DE92040199 
DE92040201 

DE92040203 
DE92040206 
DE92040207 
DE92040208 
DE92040210 
DE92040211 

DE92040212 
DE92040213 
DE92040214 
DE92040215 
DE92040216 
DE92040217 
DE92040218 


Report No. 


DUN-4579-RD 
DUN-5947 
ARH-304-Del. 
ARH-306-Del. 
ARH-308-Del. 
ARH-310-Del. 
ARH-311-Del. 
ARH-—1 100-Del. 
ARH-—1110-Del. 
ARH-—1508-Del. 
ARH-1901-Del. 
ARH-1902-Del. 
ARH-—1907-A-Del. 
ARH-—1908-A-Del. 
ARH-—1909-A-Del. 
ARH-1910-A-Del. 
ARH-1911-A-Del. 
ARH-—1912-A-Del. 
ARH-2301-A-Del. 
ARH-2302-A-Del. 
ARH-2303-A-Del. 
ARH-2304-A-Del. 
ARH-2305-A-Del. 
ARH-2306-A-Del. 
ARH-2307-A-Del. 
ARH-2308-A-Del. 
ARH-2309-A-Del. 
ARH-2310-A-Del. 
ARH-231 1-A-Del. 
ARH-2312-A-Del. 


DOE/ER/40283—-12 
LA-UR-92-3044 
DOE/ER/13974-3 
DOE/ER/45370—4 
DOE/ER/13539-4 
WSRC-TR-91-597 
WSRC-RP-91-1175 
WSRC-MS-92-277 
WSRC-RP-92-471 
DOE/ER/60600-T1 
DOE/EIA-0191 (91) 
DOE/NV/10366-21 
DPW-5233 
DPW-5220 
DPW-5219 
DPW-5218 
DPW-5191 
DPW-5190 
DPW-5182 
DPW-5173 
DPW-5166 
DPSP-74-1150 
WSRC-MS-92-109 


WSRC-MS-92-198-Del.Ver. 


WSRC-RP-91-894 
LA-UR-92-3037 
DOE/ER/45132-7 
LA-UR-92-2477 
LA-UR-92-2630 
LA-UR-—92-2804 
LA-UR-92-2803 
LA-UR-92-2791 
LA-UR-92-2786 
LA-UR-92-2785 
LA-UR-92-2780 
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DE92040219 


Order No. 


DE92040219 
DE92040220 
DE92040221 
DE92040223 
DE92040224 
DE92040225 
DE92040226 
DE92040227 
DE92040228 
DE92040229 
DE92040230 
DE92040231 
DE92040232 
DE92040233 
DE92040234 
DE92040235 
DE92040236 
DE92040238 
DE92040246 
DE92040247 
DE92040248 
DE92040249 
DE92040252 
DE92040253 
DE92040254 
DE92040255 
DE92040256 
DE92040257 
DE92040258 
DE92040260 
DE92040261 
DE92040262 
DE92040263 
DE92040265 
DE92040266 
DE92040267 
DE92040269 
DE92040270 
DE92040272 
DE92040273 
DE92040274 
DE92040276 
DE92040277 
DE92040279 
DE92040280 
DE92040281 
DE92040282 
DE92040283 
DE92040284 
DE92040285 
DE92040286 
DE92040287 
DE92040288 
DE92040294 
DE92040297 
DE92040299 
DE92040300 
DE92040301 
DE92040302 
DE92040303 
DE92040304 
DE92040305 
DE92040306 
DE92040307 
DE92040308 
DE92040310 
DE92040311 
DE92040312 
DE92040313 
DE92040316 
DE92040321 
DE92040324 


798 


Report No. 


LA-UR-92-2779 
LA-UR-92-2778 
LA-UR-92-2774 
LA-UR-92-2756 
LA-UR-92-2753 
LA-UR-92-2746 
LA-UR-92-2740 
LA-UR-92-2736 
LA-UR-92-2735 
LA-UR-92-2734 
LA-UR-92-2728 
LA-UR-92-2727 
LA-UR-92-2726 
LA-UR-92-2721 
LA-UR-—92-2716 
LA-UR—92-2715 
LA-UR-—92-2713 
LBL-32036 
LA-UR-92-2685 
LA-UR-92-2678 
LA-UR-92-2677 
LA-UR-—92-2671 
DOE/METC/C—92/7027 
DOE/MC/28055-—92/C0065 
DOE/MC/26006-92/C0064 
DOE/MC/26355-92/C0062 
DOE/MC/26006-92/C0057 
DOE/FE/61684-—92/C0054 
SAND--90-2366C 
SAND-91-2625C 
SAND-92-0877C 
SAND-92-0876C 
SAND-92-1483C 
SAND-—92-1764C 
SAND-92-1797C 
SAND-92-0146C 
SAND-92-1725C 
SAND-92-0250C 
SAND-91-2710C 
DOE/METC/C—92-7025 
DPSP-—88-1002-Vol.1 
DOE/ER-0501T 
DOE/ER/13925-3 
DOE/ER/60415-5 
DOE/ER/14057-2 
DOE/PC/79938-T8 
DOE/PC/79938-T9 
DOE/PC/79938-T10 
DOE/PC/79938-T1 1 
DOE/PC/79938-T12 
DOE/PC/79938-T13 
DOE/PC/79938-T14 
DOE/ER/60437—7 
DOE/PC/79887-T9 
DOE/PC/79887-T12 
DOE/PC/79887-T14 
DOE/PC/79887-T15 
DOE/ER/45191-20 
DOE/ER/45273-6 
DOE/ER/40561-59 
DOE/ER/40561-60 
DOE/ER/60407-6 
DOE/ET/10815—198 
CONF-910825—1 
DOE/ER/13616-6 
DOE/ER/60407-7 
WSRC-RP-92-473 
HW-75419 
WSRC-RP-91-1171 
DOE/EA-0591 
NREL/MP—451-4778B 
LA-UR-92-2625 


ERA Vol. 17, No. 12 


Order No. 


DE92040325 
DE92040326 
DE92040327 
DE92040328 
DE92040329 
DE92040330 
DE92040331 
DE92040333 
DE92040334 
DE92040336 
DE92040338 
DE92040339 
DE92040340 
DE92040351 
DE92040352 
DE92040353 
DE92040355 
DE92040356 
DE92040360 
DE92040361 
DE92040362 
DE92040363 
DE92040364 
DE92040365 
DE92040366 
DE92040367 
DE92040368 
DE92040370 
DE92040371 
DE92040373 
DE92040375 
DE92040376 
DE92040377 
DE92040378 
DE92040379 
DE92040381 
DE92040382 
DE92040385 
DE92040387 
DE92040388 
DE92040390 
DE92040391 
DE92040392 
DE92040394 
DE92040395 
DE92040396 
DE92040397 
DE92040399 
DE92040401 
DE92040402 
DE92040403 
DE92040404 
DE92040406 
DE92040407 
DE92040408 
DE92040409 
DE92040410 
DE92040411 
DE92040412 
DE92040414 
DE92040415 
DE92040416 
DE92040422 
DE92040429 
DE92040430 
DE92040431 
DE92040433 
DE92040434 
DE92040435 
DE92040436 
DE92040437 
DE92040438 


Report No. 


LA-UR-92-2624 
LA-UR-92-2604 
LA-UR-92-2607 
LA-UR-92-2608 
LA-UR-92-2609 
LA-UR-92-2584 
LA-UR-92-2601 
DOE/ER/40693-1 
DOE/ER/61297-1 
DOE/ER/14141-2 
DOE/ER/61226-1 
DOE/ER/20017-1 
DOE/ER/40665-1 
LA-UR-92-2649 
LA-UR-92-2648 
LA-UR-92-2645 
LA-UR-92-2886 
LA-UR-92-2872 
LA-UR-92-2858 
LA-UR-92-2855 
LA-UR-92-2854 
LA-UR-92-2850 
LA-UR-92-2849 
LA-UR-92-2843 
LA-UR-92-2836 
LA-UR-92-2835 
LA-UR-92-2830 
LA-UR-92-2813 
LA-UR-92-2811 
LA-UR-92-2810 
LA-UR-92-2807 
LA-UR-92-2805 
LA-UR-92-2800 
LBL-32249 
LBL-32460 
LBL-32795 
LBL-32037 
LA-UR-92-2563 
LA-UR-92-2537 
LA-UR-92-2539 
LA-UR-92-2524 
LA-UR-92-2515 
LA-UR-92-2514 
DOE/METC/C-92/7029 
DOE/METC/C-92/7030 
DOE/METC/C-92-7028 
DOE/NV-347 
UCRL-CR-111474 
UCRL-MA-1 10645 
UCRL-JC—111164 
UCRL-JC-109255 
UCRL-JC-111199 
DOE/EIA-0520(92/08) 
WHC-SP-0856 
LA-UR-92-1756 
DOE/EIA-0226(92/08) 
DOE/EA-0548 
DOE/EA~0580 
WHC-EP-0558 
WHC-EP-0567 
WHC-SA-1415 
WHC-SA-1600 
WHC-SA-1436 
DPW-5097 
DPW-5102 
DPW-5107 
DPW-5113 
DPW-5114 
DPW-5131 
DPW-5141 
DPW-5146 
DPW-5172 


Order No. 


DE92040440 
DE92040443 
DE92040445 
DE92040448 
DE92040449 
DE92040451 
DE92040452 
DE92040453 
DE92040454 
DE92040455 
DE92040456 
DE92040457 
DE92040460 
DE92040461 
DE92040466 
DE92040467 
DE92040468 
DE92040470 
DE92040471 
DE92040475 
DE92040476 
DE92040477 
DE92040478 
DE92040481 
DE92040482 
DE92040483 
DE92040484 
DE92040486 
DE92040487 
DE92040488 
DE92040489 
DE92040490 
DE92040491 
DE92040492 
DE92040493 
DE92040494 
DE92040495 
DE92040496 
DE92040498 
DE92040499 
DE92040500 
DE92040501 
DE92040502 
DE92040503 
DE92040504 
DE92040505 
DE92040506 
DE92040507 
DE92040512 
DE92040514 
DE92040515 
DE92040518 
DE92040520 


DE92040523 
DE92040525 
DE92040526 
DE92040528 
DE92040529 
DE92040530 
DE92040532 
DE92040534 
DE92040536 
DE92040538 
DE92040541 
DE92040544 
DE92040548 
DE92040550 
DE92040553 
DE92040557 
DE92040558 
DE92040559 


Report No. 


PNL-8291 
DOE/EH-0276 
DOE/PC/89781—11 
DOE/PC/89789-T11 
DOE/PC/89663-T7 
DOE/ER/20015-1 
DOE/PC/89901—-T15 
DOE/PC/91039-T3 
DOE/PC/90364—T3 
DOE/PC/79796-T27 
DOE/ER/14074—4 
DOE/ER/40414-5 
DOE/ER/40344-6 
DOE/PC/90547-T7 
LA-SUB-92-4 
DOE/PC/90542-T6 
DOE/PC/89772-T13 
DOE/PC/91257-T12 
DOE/PC/89878-T9 
DOE/ID/12691-T3 
DOE/PC/79676-T3 
DOE/PC/79676-T4 
DOE/PC/79676-T5 
PNWD-1977-HEDR-Vol.2 
WHC-MR-0387-1 
WHC-SA-1634 
WHC-SA-1467 
ORNL/TM—12159 
ORNL/TM—12151 
EGG—10617-1211 
EGG-—10617-1224 
EGG—10617-2126 
EGG—10617-6092 
WHC-SP-0843 
WHC-EP-0574 
WHC-SA-1476 
WHC-SA-1477 
WHC-SP-0858 
DOE/ER/13579-6 
DOE/ER/45391-3 
DOE/PC/91285-3 
DOE/ER/40272-171 
DOE/ER/40272-168 
DOE/ER/40272-167 
DOE/ER/40272-170 
DOE/ER/40272-169 
DOE/ER/40272-165 
DOE/ER/40272-166 
DOE/ER/13434—7 
CONF-9209165-3 
CONF-920878-2 
DOE/MT/92002-T1 
ORNL/SUB-88- 
07685CT92/02 
DOE/ER/53266—40 
DOE/PC/90051-T7 
DOE/PC/90295-T7 
DOE/PC/90550-T7 
DOE/PC/90293-T6 
DOE/PC/90049-T6 
DOE/PC/91291-T4 
DOE/PC/88915-T16 
DOE/PC/90056-T7 
DOE/PC/90312-T8 
DOE/PC/89758-T13 
DOE/PC/91283-T3 
SSCL-Preprint-134 
SSCL-Preprint-136-Rev.A 
PNWD-—1980-03-HEDR 
DOE/ER/54071-T1 
DOE/ER/14223-T1 
DOE/ER/61236-T1 





Order No. 


DE92040560 
DE92040561 
DE92040562 
DE92040565 
DE92040566 
DE92040567 
DE92040568 
DE92040569 
DE92040570 
DE92040571 
DE92040573 
DE92040574 
DE92040577 
DE92040578 
DE92040579 
DE92040580 
DE92040581 
DE92040582 
DE92040583 
DE92040584 
DE92040585 
DE92040588 
DE92040590 
DE92040591 
DE92040592 
DE92040599 
DE92040600 
DE92040604 
DE92040617 
DE92040620 
DE92040621 
DE92040622 
DE92040623 
DE92040624 
DE92040625 
DE92040635 
DE92040636 
DE92040637 
DE92040638 
DE92040639 
DE92040641 
DE92040643 
DE92040648 
DE92040649 
DE92040650 
DE92040652 
DE92040654 
DE92040655 
DE92040656 
DE92040657 
DE92040658 
DE92040660 
DE92040661 
DE92040662 
DE92040663 
DE92040664 
DE92040665 
DE92040666 
DE92040667 
DE92040668 
DE92040670 
DE92040671 
DE92040672 
DE92040674 
DE92040675 
DE92040678 
DE92040679 
DE92040681 
DE92040685 
DE92040687 
DE92040688 
DE92040694 


Report No. 


DOE/ER/45089-T1 
WSEO-92-071 
WSEO-92-043 
BNL-47783 
BNL-47830 
BNL-47925 
BNL-47802 
BNL-46330 
BNL-47679 
WHC-SA-1585 
BNL-47886 
BNL-47820 
CONF-9205246-1-Vugraphs 
IS-T-1351 

IS-T-1444 

IS-T-1618 

IS-M-718 

IS-M-715 

IS-M-719 

IS-T-1623 

IS-T-1595 
DOE/ER/60492-6 
DOE/PC/90546-T4-Vol.2 
DOE/ER/14021-1 
DOE/ER/30156-T1 
ANL/MCS-TM-167 
ANL/RE-91/2-Vol.3 
ANL-89/37 
DOE/EIA-0130(92/08) 
SSCL-Preprint-138 
SSCL-Preprint-89 
SSCL-Preprint-136 
SSCL-Preprint—-141 
SSCL-Preprint-10 
SSCL-Preprint-132-Rev.1 
ARH-1106-Del. 
ARH-—1107-Del. 
CONF-920264—2 
CONF-9206275—1 
CONF-9208120-2 
ANL/RP-76994 
SAND-90-2569 
ANL/ER/TM-2 
ORNL/TM-—-12082 
UCRL-ID—110064 
DOE/ER/25015-31 
DOE/ER/61139-3 
DOE/PC/90287-T7 
DOE/PC/91345-T6 
DOE/PC/91281-T3 
DOE/PC/90043-T6 
DOE/PC/90165-T4 
DOE/PC/89908-T22 
DOE/PC/91304—T2 
DOE/DP/40200-222 
DOE/DP/40200-197 
ANL-92/7 
DOE/ER/14012-T3 
CONF-9107115-78 
CONF-9107115-81 
CONF-9107115-80 
CONF-9107115-79 
BNL-47823 
DOE/ER/53240-T2 
DOE/ER/40243—12 
DOE/EH-0249 
DOE/EH-0250 
BNL-47930 
DOE/OR/21548-283 
BNL-47931 
BNL-46195 
LA-SUB-92-8 


Order No. 


DE92040695 
DE92040697 
DE92040704 
DE92040706 
DE92040707 
DE92040708 
DE92040709 
DE92040711 

DE92040713 
DE92040716 
DE92040718 
DE92040720 
DE92040721 

DE92040722 
DE92040724 
DE92040725 
DE92040726 
DE92040728 
DE92040729 
DE92040730 
DE92040731 

DE92040732 
DE92040733 
DE92040734 
DE92040739 
DE92040748 
DE92040756 
DE92040757 
DE92040768 
DE92040776 
DE92040782 
DE92040786 
DE92040788 
DE92040790 
DE92040791 

DE92040792 
DE92040793 
DE92040794 
DE92040795 
DE92040796 
DE92040798 
DE92040799 
DE92040800 
DE92040807 
DE92040814 
DE92040817 
DE92040823 
DE92040826 
DE92040827 
DE92040828 
DE92040829 
DE92040830 
DE92040831 

DE92040832 
DE92040833 
DE920408:4 
DE92040835 
DE92040837 
DE92040838 
DE92040840 
DE92040841 

DE92040844 
DE92040845 
DE92040846 
DE92040850 
DE92040851 
DE92040853 
DE92040854 
DE92040860 
DE92040861 
DE92040862 
DE92040863 


Report No. 


ORNU/RASA-92/2 
GA-A-20998 
CONF-9206274—1 
CONF-9209199-1 
CONF-9206173-9 
CONF-9206114-18 
CONF-9206273—-1 
CONF-9206271-2 
CONF-9209196-1 
ANL/CP-75798 
ANL/CP-75748 
ANL/CP-75749 
ANL/CP-76370 
ANL/CP--76995 
ANL/CP-75925 
ANL/CP--75668 
ANL/CP-76987 
ANL/CP-76982 
ANU/CP-76526 
ANL/CP--75555 
ANL/CP-76823 
ANUCP-75464 
ANL/CP-75072 
ANL/CP-76916 
ANUCP-77104 
ANL/CP-76908 
ANLU/CP-75929 
ANL-HEP-TR-92-61 
PNL-8272 
LA-SUB-92-3 
DOE/EIA-0487(91) 
DOE/BP--1865 
PNL~8230 
DOE/ER/61206-1 
DOE/ER/60847—-1 
DOE/ER/60847-2 
WHC-EP-01 82-49 
WHC-EP-0446-Rev.1 
WHC-EP-0125-4 
WHC-SP-0835 
WHC-SA-1540 
WHC-EP--0537-Rev.1 
WHC-EP-0527-1 
CONF-920307-89 
DOE/ER/61256-1 
MLM-3756 
LA-12373-T 
FNAL/C~92/209 
FNAL/C-92-212 
FNAL/C~92-/211 
JSR-91-315 
DPSP-63-1273 
WSRC-MS-92-311 
WSRC-MS-92-141 
DPSP-62-1096 
DPSP-61-1275 
DPSP-63-1320 
DPSP-71-1124 
DPSP-69-766 
DOE/ER/40324-6 
DOE/ER/60405-7 
EGG-10617-2131 
DOE/ER/40251-10 
DOE/ET/10815-177 
ORNLU/TM-12098 
LA-12253-MS 
DOE/ER/12110-2 
DOE/ER/53176-8 
CONF-9209200-1 
CONF-920854—1 
CONF-920402-56 
CONF-921183-2 


Order No. 


DE92040865 
DE92040870 
DE92040875 
DE92040877 
DE92040879 
DE92040882 
DE92040883 
DE92040887 
DE92040888 
DE92040889 
DE92040898 
DE92040899 
DE92040900 
DE92040908 
DE92040910 
DE92040923 
DE92040924 
DE92040925 
DE92040926 
DE92040927 
DE92040928 
DE92040933 
DE92040940 
DE92040948 
DE92040952 
DE92040955 
DE92040956 
DE92040959 
DE92040962 
DE92040965 
DE92040970 
DE92040978 
DE92040980 
DE92040982 
DE92040984 
DE92040985 
DE92041001 

DE92041002 
DE92041003 
DE92041004 
DE92041005 
DE92041006 
DE92041008 
DE92041009 
DE92041018 
DE92041020 
DE92041021 

DE92041024 
DE92041025 
DE92041032 
DE92041035 
DE92041037 
DE92041041 

DE92041042 
DE92041043 
DE92041045 
DE92041046 
DE92041047 
DE92041077 
DE92041079 
DE92041102 
DE92041107 
DE92041111 
DE92041113 
DE92041119 
DE92041121 
DE92041142 
DE92041143 
DE92041144 
DE92041145 
DE92041146 
DE92041148 


Report No. 


CONF-9206210-3 
CONF-921029-3 
CONF-921219-2 
CONF-9109110-9 
CONF-920802-2 
CONF-920815-8 
CONF-9206271-3 
CONF-9208146-1 
CONF-9208147-1 
DOE/ID/12584—97 
CONF-910957—4 
FNAL/C-92/89 
FNAL/C-92/210 
LA-12315-MS 
SRL-ETS-910579 
HW-—49503-De!. 
HW-52353-Del. 
HW-54319-Del. 
HW-59099 
HW-61366-Del. 
HW-62179-Del. 
DOE/BP/20733-7 
CONF-891113—15 
MLM-3761 
CONF-920761—15 
DOE/RA/50219-T22 
CONF-9207142- 
SAND-92-1845C 
SAND-92-1502C 
SAND-92-0936C 
DOE/ER/13377-6 
SAND-92-2001C 
SAND-92-0213C 
SAND-92-2640C 
SAND-92-0611C 
SAND-92-1632C 
DOE/CS/40083-T4 
DOE/CS/40083-T3 
DOE/CS/40083-T2 
DOE/CS/40083-T1 
CONF-881162-6 
CONF-881162-5 
Y/TS-747/R1 
PNL-8101 
CONF-9207113-2 
CONF-920930—1 
CONF-9210161-2 


CONF-9209191—1-Extd.Abst. 


CONF-9205215-2 
DOE/OR/00033-T487 


DOE/MC/27403-93/C0075 


DOE/OR/00033-T488 
DOE/ID/12741—12 
ORNL/TM-12138 
UCRL-ID—106454-92-3 
UCRL-ID—111461 
UCRL-ID—111521 
PNL-7811 
DOE/ER/61091-2 
DOE/ID/13040-T10 
ANL/CP-76155 
ANLUCP-77152 
DOE/PC/79901-T6 
DOE/PC/79901-T8 
ANL/CP-77195 
ANL/CP-76750 
SAND-91-2608C 
SAND-91-2709C 
SAND-91-2656C 
SAND-91-2856C 
SAND-92-1914C 
SAND-91-2641C 
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DE92041149 


Order No. 


DE92041149 
DE92041151 
DE92041175 
DE92041181 
DE92041192 
DE92041193 
DE92041226 
DE92041227 
DE92041229 
DE92041231 
DE92041232 
DE9204 1234 
DE92041241 
DE92041243 
DE92041244 
DE92041245 
DE92041303 
DE92041304 
DE92041338 
DE92041348 
DE92041349 
DE92041350 
DE92041351 
DE92041352 
DE92041353 
DE92041354 
DE92041355 
DE92041356 
DE92041357 
DE92041359 
DE92041361 
DE92041362 
DE92041364 
DE92041365 
DE92041366 
DE92041369 
DE92041370 
DE92041371 
DE92041372 
DE92041373 
DE92041375 
DE92041376 
DE92041378 
DE92041379 
DE92041380 
DE92041381 
DE92041382 
DE92041383 
DE92041384 
DE92041385 
DE92041386 
DE92041387 
DE92041389 
DE92041390 
DE92041391 
DE9204 1392 
DE92566740 
DE93000308 
DE93000310 
DE93000339 
DE93000340 
DE93000341 
DE93000342 
DE93000343 
DE93000346 
DE93000347 
DE93000348 
DE93000349 
DE93000350 
DE93000380 
DE93000401 
DES3000402 


Report No. 


SAND-92-1971C 
ANL/RP-76523 
LBL-32444 
LBL-FUB-706 
LBL-32445 
LBL-31350 
SLAC-370-Rev.4 
MLM-3762 
ORNL/TM-12160 
PNL-7581 
PNL-8221 
SAND-92-8217 
LA-12325-C 
K/CSD/TM-102 
ANL/TM-496 
PPPL-2857 
CONF-920905-21 
CONF-920839-1 
PNL-SA-20741 
ORNL/RASA-91/17 
ORNL/RASA-91/12 
ORNL/TM-12190 
ORNL/RASA-91/15 
DOE/EM—0083P 
PNL-8314 
PNL-—8312 
PNL-—8297 
PNL-—8226 
PNL-8269 
SLAC—401 
ORNL/TM—12183 
ORNL/TM-11641 
DOE/MWIP-1 
ORNL/RASA-91/9 
ORNL/RASA-91/14 
ORNL/RASA-91/18 
ORNL/RASA-91/30 
ORNL/Sub-85-22008/3 
ORNL/Sub-85-22031/2 
ORNL/Sub-86-95915/1 
ORNL/Sub-87-07685/2 
ORNL/Sub-87-SB045/1 
ORNL/Sub-85-22008/2 
ORNL/Sub-85-2201 1/2 
ORNL/Sub-86-22049/1 
ORNL/Sub-86-95906/2 
ORNL/Sub-87-SA581/1 
ORNL/Sub-87-SB046/1 
ORNL/Sub-88-22042/2 
ORNL/Sub-90-SG372/1 
ORNL/CDIAC—44 
CONF-9111173— 
ORNL/TM-—12030 
ORNL/TM—12096 
ORNL/TM-12144 
ORNL/TM—12134 
IFP—39-484 
DOE/ID/13025—1 
DOE/ID/13025-3 
ANL/ENG/CTR/TM-19 
LA-UR-92-39 
LA-UR-—92-64 
LA-UR-92-1065 
LA-UR-92-1241 
DOE/FE-0258P 
UCRL-ID—110440 
UCRL-ID—110831 
UCRL-ID—110598 
UCRL-ID-111553 
K/CSD/TM-64-Rev.4 
DOE/EA-0692 
DOE/ER/53291-3 
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Order No. 


DE93000412 
DE93000413 
DE93000414 
DE93000415 
DE93000416 
DE93000417 
DE93000418 
DE93000420 
DE93000453 
DE93000456 
DE93000458 
DE93000459 
DE93000460 
DE93000461 

DE93000462 
DE93000463 
DE93000464 
DE93000466 
DE93000467 
DE93000476 
DE93000479 
DE93000480 
DE93000481 

DE93000496 
DE93000497 
DE93000557 
DE93000558 
DES3000559 
DE93000561 

DE93000562 
DE93000563 
DE93000596 
DE93000597 
DE93000598 
DE93000599 
DE93000600 
DE93000643 
DE93000677 
DE93000774 
DE93000775 
DE93000776 
DE93000777 
DE93000778 
DE93000779 
DE93000807 
DE93000808 
DE93000809 
DE93000810 
DE93000844 

DE93000857 
DE93000889 
DE93000890 
DE93000891 

DE93000905 
DE93000929 
DE93000930 
DE93000946 
DE93000959 
DE93000960 
DE93000961 

DE93000964 
DE93000965 
DE93000966 
DE93000967 
DE93000968 
DE93000969 
DE93000970 
DE93000973 
DE93000974 
DE93000978 
DE93000979 
DE93000980 


Report No. 


ANU/ACTV-92/1 
UCRL-LR-110986 
PNL-8309 
PNL-8310 
PNL-8311 
PNL-8313 
PNL-8315 
ORNURASA-91/29 
DPSP-70-1324 
NMP-RMT-910329-Rev.1 
FNAL-TM-1788 
EGG-10617-1123 
SSCL-581 
SSCL-577 
LBL-31761 
LBL-31760 
CONF-920695— 
DOE/EP-79095T-H1 
CONF-9210158- 
DOE/FE-0259P(1992) 
PNL-8294 
PNL-8320 
PNL-8219 
DOE/EIA-0380(92/09) 
DOE/EIA-0555(92)/4 
ORNU/RASA-91/24 
ORNU/RASA-91/28 
ORNU/RASA-91/23 
ANL-92/25 
ORNUTM-12192 
ORNLU/TM-12174 
DOE/PC/90156-1 
DOE/PC/90156-2 
DOE/PC/90156-3 
DOE/PC/90156~4 
DOE/ER/54071-T2 
CONF-920427- 
GA-A-18294 
SSCL-595 
UCRL-LR—109887 
UCRL-LR-110773 
MLM-3763 
PNL-8186 
FNAL-TM-1795 
INIS-mf-13348 
INIS-mf-13357 
INIS-SU-320/A 
LRP-456/92 
SAND-91-1493 
DOE/ER/13776-5 
UCRL-ID-111805 
UCRL-ID-111804 
UCRL-LR-110321-92-1 
DOE/ER/40427-22-NS2 
WINCO-1107 
ANL-91/39 
DOE/EM-0079 
DOE/FE-0267P 
DOE/FE-0264P 
HW-69801 
PNL-8299 
PNL-8281 
ANUESD-15 
HW-70180 
PNL-8190 
CONF-920947-1 
CONF-920948-1 
CONF-9209206-1 
CONF-820656-4 
CONF-821029-4 
CONF-9209208-1 
CONF-9211101-1 


Order No. 


DE93001201 

DE93001202 
DE93001205 
DE93001206 
DE93001210 
DE93001213 
DE93001254 
DE93001255 
DE93001270 
DE93001273 
DE93001277 
DE93001278 
DE93001279 
DE93001280 
DE93001281 

DE93001282 
DE93001283 
DE93001284 
DE93001285 
DE93001286 
DE93001287 
DE93001288 
DE93001289 
DE93001291 

DE93001292 
DE93001293 
DE93001294 
DE93001324 
DE93001329 
DE93001341 

DE93001348 
DE93001350 
DE93001466 
DE93001518 
DE93001519 
DE93001521 

DE93001522 
DE93001524 
DE93001525 
DE93001526 
DE93001527 
DE93001528 
DE93001529 
DE93001530 
DE93001531 

DE93001532 
DE93001533 
DE93001534 
DE93001535 
DE93001539 
DE93001540 
DE93001541 

DE93001542 
DE93001543 
DE93001544 
DE93001545 
DE93001546 
DE93001547 
DE93001556 
DE93001570 
DE93001572 
DE93001573 
DE93001574 
DE93001575 
DE93001576 
DE93001577 
DE93001578 
DE93001579 
DE93001580 
DE93001582 
DE93001583 
DE93001584 


Report No. 


CONF-921203-4 
CONF-920948-2 
CONF-920921 1-1 
CONF-9207148-1 
CONF-920944—1 
CONF-920930-2 
ORNUTM-12195 
SSCL-597 
DOE/FE-0266P 
UCRL-52000-92-7 
LA-SUB~-92-9-Pt.1 
LA-SUB~-92-9-Pt.2 
LA-SUB~92-9-Pt.3 
LA-SUB-92-9-Pt.4 
LA-SUB-92-9-Pt.5 
LA-SUB-92-9-Pt.6 
LA-SUB-92-9-Pt.7 
LA-SUB-92-9-Pt.8 
LA-SUB-92-9-Pt.9 
LA-SUB-92-9-Pt.10 
LA-SUB-92-9-Pt.11 
LA-SUB-92-9-Pt.12 
LA-SUB-92-9-Pt.13 
NTI-93001291 
ORNL/TM-12062 
RFP-4552 
DOE/BC/14473-T3 
UCRL-ID-111453 
UCRL-ID-111455 
UCRL-ID-111564 
SAND-91-2340 
SAND-91-2474 
ORAU-88/K-32 
LBL-32641 
LBL-32431 
LBL-21237 
LBL-31588 
LBL-32669 
LBL-31633 
LBL-32758 
LBL-32234 
LBL-31308 
LBL-32235 
LBL-31523 
LBL-31351 
LBL-32119 
LBL-31917 
LBL-32222 
LBL-32027 
LBL-32118 
LBL-27579 
LBL-27170(1992) 
LBL-31524 
LBL-31521 
LBL-31522 
LBL-30866 
LBL-31525 
LBL-32793 
LBL-30377 
LBL-32108 
LBL~30852 
LBL-31864 
LBL-31721 
LBL-31967 
LBL-31636 
LBL-32165 
LBL-31882 
LBL-31982 
LBL-32026 
LBL-32310 
LBL-31635 
LBL-32487 





Order No. 


DE93001585 
DE93001586 
DE93001587 
DE93001588 
DE93001589 
DE93001590 
DE93001591 
DE93001592 
DE93001593 
DE93001594 
DE93001595 
DE93001596 
DE93001597 
DE93001600 
DE93001601 

DE93001602 
DE93001603 
DE93001605 
DE93001606 
DE93001720 
DE93001763 
DE93001764 
DE93001766 
DE93001768 
DE93001769 
DE93001770 
DE93001772 
DE93001773 
DE93001775 
DE93001803 
DE93001804 
DE93001805 
DE93001806 
DE93001807 
DE93001808 
DE93001809 
DE93001810 
DE93001811 

DE93001812 
DE93001813 
DE93001814 
DE93001815 

DE93001816 
DE93001817 
DE93001818 
DE93001819 
DE93001820 
DE93001826 
DE93001828 
DE93001830 
DE93601219 
DE93601299 
DE93601349 
DE93601361 

DE93601362 
DE93601364 
DE93601410 
DE93601486 
DE93601584 
DE93601585 
DE93601597 
DE93601739 
DE93601752 
DE93601757 
DE93601878 
DE93602060 
DE93602095 
DE93602099 
DE93602150 
DE93602367 
DE93602381 
DE93602435 


Report No. 


LBL-32487-Rev. 
LBL-32729 
LBL-32541 
LBL-31960 
LBL-32165-Rev.1 
LBL-32624 
LBL-32791 
LBL-32670 
LBL-32671 
LBL-32275 
LBL-32212 
LBL-32211 
LBL-26007 
LBL-32759 
LBL-31144 
LBL-32005 
LBL-32059 
LBL-32028 
LBL-31667 
DOE/PC/90156-5 
SLAC-PUB-5910 
SLAC-PUB-5912 
SLAC-PUB-5933 
SLAC-PUB-5941 
SLAC-PUB-5942 
SLAC-PUB-5944 
SSCL-587 
SSCL-589 
PNL-8327 
SAND-92-0108/2 
SAND-92-1898 
SLAC-PUB-5694 
SLAC-PUB-5841 
SLAC-PUB-5856 
SLAC-PUB-5876 
SLAC-PUB-5877 
SLAC-PUB-5879 
SLAC-PUB-5880 
SLAC-PUB-5881 
SLAC-PUB-5885 
SLAC-PUB-5887 
SLAC-PUB-5890 
SLAC-PUB-5891 
SLAC-PUB-5893 
SLAC-PUB-5900 
SLAC-PUB-5908 
SLAC-PUB-5909 
UCID-21054-Rev.1 
UCRL-ID—111810 
UCRL-ID—111970 
CEAC-R-6-91 
CNIC—00391 
CNIC—00402 
CNIC—00534 
CNIC—00535 
CNIC—00543 
INIS-mf—13345 
M+ET/MRL-86-2 
CNIC—00386 
CNIC—00498 
ECN-RX-91-092 
CNIC—00473 
CNIC—00481 
INIS-mf-13325 
INIS-mf-13356 
ECN-RX-91-043 
CNIC—00345 
CNIC—00418 
CNIC—00527 
INIS-mf-13311 
NEI-DK-901 


CEA-CE-04123-Vols.1-2 


Order No. 


DE93602446 
DE93602447 
DE93602690 
DE93602814 
DE93602898 
DE93602904 
DE93602905 
DE93603023 
DE93701092 
DE93701209 
DE93701211 

DE93701215 
DE93701315 
DE93701316 
DE93702070 
DE93702080 
DE93702109 
DE93702117 
DE93702118 
DE93702119 
DE93702120 
DE93702124 
DE93702125 
DE93702135 
DE93702162 
DE93702173 
DE93702175 
DE93702179 
DE93702192 
DE93702233 
DE93702235 
DE93702237 
DE93702248 
DE93702250 
DE93702253 
DE93702255 
DE93702308 
DE93702310 
DE93702313 
DE93702324 
DE93702330 
DE93702337 
DE93702347 
DE93702351 

DE93702357 
DE93702360 
DE93702372 
DE93702391 

DE93702400 
DE93702401 

DE93702415 
DE93702438 
DE93702439 
DE93702451 

DE93702452 
DE93702467 
DE93702479 
DE93702541 

DE93702544 
DE93702582 
DE93702583 
DE93702584 
DE93702588 
DE93702589 
DE93702610 
DE93702619 
DE93702620 
DE93702623 
DE93702624 
DE93703441 
DE93703443 
DE93703449 


Report No. 


CNIC-—00393 
CNIC-—00399 
CNIC—00412 
CNIC-—00431 
CNIC—00506 
CNIC—00457 
CNIC—00514 
ECN-RX-92-009 
CEA-CONF—10974 
CEA-CONF—10970 
CEA-CONF—10971 
CEA-CONF—10973 
CEA-N-2686 
CEA-N-2688 
ETDE-mf-—93702070 
ETDE-mf-93702080 
ETDE-mf-93702109 
ETDE-mf-93702117 
ETDE-mf-93702118 
ETDE-mf-93702119 
ETDE-mf-93702120 
ETDE-mf-93702124 
ETDE-mf-93702125 
ETDE-mf-93702135 
ETDE-mf-93702162 
ETDE-mf-93702173 
ETDE-mf-93702175 
ETDE-mf-93702179 
ETDE-mf-93702192 
ETDE-mf-93702233 
ETDE-mf-93702235 
ETDE-mf-93702237 
ETDE-mf-93702248 
ETDE-mf-93702250 
KFK-5044 
ETDE-mf-—93702255 
ETDE-mf-93702308 
GKSS-91/E/48 
CONF-9105378— 
ETDE-mf-93702324 
ETDE-mf-393702330 
CONF-9201 114— 
Juel-2559 
ETDE-mf-93702351 
ETDE-mf-93702357 
ETDE-mf-93702360 
ETDE-mf-93702372 
ETDE-mf-93702391 
ETDE-mf-—93702400 
LTwS-—15 
CONF-9202133— 
ETDE-mf-93702438 
KFK-5000 
ETDE-mf-93702451 
ETDE-mf-93702452 
ETDE-mf-93702467 
KFK-4971 
MIM-FB-90-S1 
ETDE-mf-93702544 
INIS-mf-14074 
ETDE-mf-93702583 
ETDE-mf-93702584 
ETDE-mf-93702588 
ETDE-mf-93702589 
KFK-PEF—-91 
KFK-5018 
KFK-5017 
WZB-FS-II-403 
CONF-9201 115— 
GANIL-P-92-09 
GANIL-P-92-10 
LYCEN-9145 


Order No. 


DE93703485 

DE93703489 

DE93703530 

DE93703581 

DE93703735 

DE93703806 
DE93703810 

DE93703814 

DE93703818 
DE93703822 

DE93703826 
DE93704276 
DE93704898 
DE93704899 
DE93704904 
DE93705560 
DE93705583 
DE93705609 
DES93705610 
DE93705642 
DE93705782 
DE93706685 
DE93706725 
DE93706726 
DE93706727 
DE93706728 
DE93706729 
DE93706730 
DE93706764 
DE93706798 
DE93706799 
DE93706800 
DES93706801 

DE93706802 
DE93706803 
DE93706804 
DE93706805 
DE93706866 
DE93706807 
DE93706808 
DE93706809 
DE93706810 
DE93706811 

DE93710872 
DE93710873 
DE93710879 
DE93710880 
DE93710881 

DE93710882 
DE93710883 
DE93710884 
DE93710885 
DE93710886 
DE93710887 
DE93710888 
DE93710889 
DE93710890 
DE93710891 

DE93710892 
DE93710893 
DE93710894 
DE93710895 
DE93710896 
DE93710897 
DE93710898 
DE93710899 
DE93710900 
DE93710901 
DES3710902 
DE93710903 
DE93710904 
DE93710905 


Report No. 


JAERI-M-92-022 
JAERI-M-92-040 
JAERI-M-92-055 
JAERI-M-92-065 
LAPP-A-365/92 
LAPP-A-364/92 
LAPP-A-363/92 
LAPP-A-357/91 
LAPP-A-355/91 
LAPP-A-354/91 
LAPP-A-353/91 
KEK-PROC-—91-15 
ECN-C-92-025 
ECN-C-92-041 
ECN-RX-92-039 
GRS-80 
ETDE-mf-93705583 
INIS-mf-14084 
KFK-4976 
INIS-mf-14083 
ETDE-mf-93705782 
CEA-CONF—10883 
IFP-39565 
IFP-39364 
IFP-39479 
IFP-39389 
IFP-38976 
IFP-39286 
IFP-39615 
AFME-90-92-DOC 
AFME-91-01-DOC 
AFME-91-05-DOC 
AFME-90-09-DOC 
AFME-89-01-0051 
AFME-88-04-0026 
AFME-88-01-0034 
AFME-89-07-0002 
AFME-89-05-0009 
AFME-90-09-0055 
AFME-90-05-1-DOC 
AFME-90-05-2-DOC 
AFME-89-93-0042 
AFME-89-09-0013 
LAL-RT-92-05 
LAL-RT-92-06 
LAL-92-10 
LAL-92-13 
LAL-92-28 
LAL-92-29 
LAL-92-31 
LAL-92-37 
LPC-—91-03 
LPC—91-12 
IPNO-TH-92-03 
IPNO-TH-92-12 
IPNO-TH-92-13 
IPNO-TH-92-24 
IPNO-TH-92-31 
IPNO-TH-92-37 
IPNO-TH-92-55 
IPNO-TH-92-56 
IPNO-TH-92-57 
IPNO-TH-92-58 
IPNO-DRE-91-29 
IPNO-DRE-91-32 
IPNO-DRE-91-33 
IPNO-DRE-91-35 
IPNO-DRE-91-38 
IPNO-DRE-91-39 
IPNO-DRE-92-04 
IPNO-DRE-92-09 
IPNO-DRE-92-18 
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DE93710906 


Order No. 


DE93710906 
DE93710907 
DE93710908 
DE93710909 
DE93710910 
DE93710911 
DE93710912 
DE93710913 
DE93710914 
DE93710915 
DE93710995 
DE93710998 
DES93710999 
DE93711001 

DE93711003 
DE93711004 
DE93711006 
DE93711007 
DE93711009 
DE93711010 
DE93711012 
DE93711014 
DE93711015 
DE93711021 

DE93711023 
DE93711024 
DE93711026 
DE93711028 
DE93711030 
DE93711031 

DE93711034 

DE93711036 
DE93711039 
DE93711041 

DE93711043 
DE93711045 
DE93711047 
DE93711048 
DE93711050 
DE93711051 

DE93711053 

DE93711056 
DE93711058 
DE93711059 
DE93711061 

DE93711062 

DE93711142 

DE93711144 

DE93711147 
DE93711174 

DE93711176 
DE93711177 
DE93711178 
DE93711179 
DE93711180 

DE93711181 

DE93711182 

DE93711183 

DE93711184 

DE93711185 
DE93711186 
DE93711187 
DE93711188 
DE93711189 
DE93711190 
DE93711193 
DE93711194 
DE93711195 
DE93711196 
DE93711197 
DE93711198 
DE93711199 


802 


Report No. 


LAPP-EXP-92-01 
LAPP-A-361/92 
LAPP-A-366/92 
LAPP-A-378/92 
LAPP-A-380/92 
LAPP-A-382/92 
LAPP-A-384/92 
LAPP-A-389/92 
LAPP-L-374/92 
GANIL-P-92-13 
NEI-DK-928 
NEI-DK-927 
NEI-DK-945 
NEI-DK-929 
NEI-DK-921 
NEI-DK-926 
NEI-DK-924 
NEI-DK-922 
NEI-DK-925 
AUC-IBT-R-9130 
AUC-IBT-R-9131 
AUC-IBT-R-9132 
AUC-IBT-R-9145 
AUC-IBT-R-9155 
NEI-DK-923 
NEI-DK-911 
EEV-92-01 
CHEC-9202 
MST-LUFT-A-126(ed.2) 
NEI-DK--932 
NEI-DK-930 
NEI-DK-942 
ETDE/DK-mf-9371 1039 
NEI-DK-943 
NEI-DK-939 
NEI-DK-940 
NEI-DK-941 
NEI-DK-937 
NEI-DK-944 
DTH-IMSOR-RR-1991-19 
DTH-LV-92-12 
NEI-DK-935 
NEI-DK-933 
NEI-DK-934 
NEI-DK-936 
NEI-DK-931 
AFME-88-09-0060 
AFME-90-10-0008 
AFME-91-04-DOC 
NEI-NO-251 
NEI-NO-252 
NEI-NO-253 
NEI-NO-254 
NEI-NO-255 
NEI-NO-256 
NEI-NO-257 
NEI-NO-258 
NEI-NO-259 
NEI-NO-260 
NEI-NO-261 
NEI-NO-262 
NEI-NO-263 
NEI-NO-264 
RF-32/91 
RF-203/90 
SVF-388 
SVF-389 
SVF-390 
SVF-391 
SVF-392 
SVF-393 
SVF-394 
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Order No. 


DE93711200 
DE93711201 
DE93711202 
DE93711203 
DE93711204 
DE93711205 
DE93711206 
DE93711207 
DE9371 1208 
DE93711209 
DE93711210 
DE93711211 
DE93711212 
DE93711213 
DE93711214 
DE93711215 
DE93711216 
DE93711217 
DE93711218 
DE93711220 
DE93712031 
DE93712058 
DE93712060 
DE93712072 
DE93712082 
DE93712100 
DE93712102 
DE93712104 
DE93712107 
DE93712112 
DE93712114 
DE93712116 
DE93712119 
DE93712121 
DE93712124 
DE93712127 
DE93712130 
DE93712136 
DE93712138 
DE93712140 
DE93712142 
DE93712144 
DE93712146 
DE93712148 
DE93712150 
DE93712152 
DE93712154 
DE93712156 
DE93712158 
DE93712160 
DE93712162 
DE93712190 
DE93712192 
DE93712194 
DE93712196 
DE93714463 
DE93714643 
DE93714701 
DE93714702 
DE93715309 
DE93715313 
DE93715315 
DE93715316 
DE93715366 
DE93715367 
DE93715382 
DE93715383 
DE93715397 
DE93715403 
DE93715525 
DE93715526 
DE93715527 


Report No. 


SVF-395 

SVF-396 

SVF—400 

SVF—404 

SVF—405 

SVF—409 

SVF-410 

SVF-412 

SVF—414 

SVF-416 

SVF-419 

SVF—420 

SNV-3906 

SNV-3999 

SNV-4018 
BFR-D—10-92 
BFR-R-24-92 
LUTEDX-TEIE-5063-1-78-91 
LUTEDX-TEIE-5066-1-50-92 
LUNDD-TMAT-—90-2002 
ENEA-RT-NUCL-91-01 
ETDE-IT-92-56 
ETDE-IT-92-57 
ETDE-IT-92-60 
ETDE-IT-92-61 
ENEA-RT-INN—91-57 
ETDE-IT-92-67 
ETDE-IT—92-68 
ETDE-IT—92-69 
ENEL-CRTN-G11-90-06 
ENEL-CRTN-G11-89-11 
ENEL-CRTN-G11-90-12 
ENEL-CRTN-G11-90-11 
ENEL-CRTN-G1 1-90-05 
ENEL-CRTN-G11-90-10 
ENEL-CRTN-T6-91-07 
ENEL-CRTN-G10-90-05 
ENEA-RT-AMB-91-05 
ENEA-RT-DISP-91-01 
ETDE-IT-92-58 
ETDE-IT-92-59 
ETDE-IT-92-62 
ETDE-IT-92-63 
ETDE-IT-92-64 
ETDE-IT-92-65 
ETDE-IT-92-66 
ETDE-IT-92-70 
ETDE-IT-92-71 
ETDE-IT-92-72 
ETDE-IT-92-73 
ENEA-RT-NUCL-90-27 
ENEA-RTI-INN—91-08 
ENEA-RTI-NUCL-91 -02 
ENEL-CRTN-G11-91-05 
ETDE-IT-92-74 
KFK-—4968 
PTB-Dos—20(v.1) 
ETDE-mf-93714701 
PTB-Dos-—20(v.2) 
JAERI-M-92-059 
NIRS-30 
JAERI-M-92-052 
JAERI-M-92-060 
JAERI-M-92-062 
INS—899 

INS—930 
JAERI-M-92-075 
INS-916 

INS—927 
JAERI-M-92-079 
JAERI-M-92-095 
JAERI-M-92-096 


Order No. 


DE93715528 
DE93715529 
DE93715530 
DE93715538 
DE93715539 
DE93716176 
DE93716195 
DE93716248 
DE93716249 
DE93716250 
DE93716251 
DE93716252 
DE93716253 
DE93716254 
DE93716338 
DE93716339 
DE93716346 
DE93716353 
DE93716354 
DE93716355 
DE93716356 
T192016684 
7192018774 
T192019023 
TI92019109 
T1I92019370 
T1I92019401 
TI92019692 
T192019764 
TI92019809 
TI92019810 
T19201981 1 
TI92019894 
TI92019895 
T1I92019975 
TI92019999 
T192040053 
TI92040062 
TI92040063 
TI92040080 
7192040185 
T192040314 
192040317 
T192040318 
T1I92040319 
T192040320 
TI92040380 
TI92040398 
TI92040576 
TI92040586 
TI92040616 
TI9S2040686 
TI92040698 
TI92040699 
T1I92040765 
T192040766 
7192040781 
T1I92040783 
T1I92040789 
TI92040801 
TI92040803 
T192040824 
TI92040825 
TI92040871 
T192040907 
TI92040936 
TI92040954 
TI92041225 
T1I92041268 
TI93000354 
TI93001260 
TI93001299 


Report No. 


JAERI-M-92-099 
JAERI-M-92-101 
JAERI-M-92-082 
KEK-91-11 
KEK-PROC—92-3 

SP-15 

SP-16 

NAL-TM-642 
NAL-TR—1124 
NAL-TR-1126T 
NAL-TR-1130 
NAL-TR-1131 
NAL-TR-1133 
ETDE/JP-mf-93716254 
NEDO-P-9159 
NEDO-OS-9104 
NEDO-OS--9106 
NEDO-P-9174 
NEDO-P-9128 
NEDO-P-9127 
NEDO-OS-9103 
NUREG/IA—0071 
NUREG-1458 
NUREG/CR-5859 
DOE/RW-0335P(1992) 
NYSERDA-92-6 
NYSERDA-92-7 
EGG-MS-—8637 
NUREG/CR-5905 
GRI-92/0156 
CONF-9110409—Absts. 
NADP/NTN-92019811 
NUREG/CR-4832-Vol.3-Pt.1 
NUREG/CR-6008 
NUREG—1451 
NUREG-—0040-Vol.16-No.2 
NUREG-0540-Vol.14-No.6 
NUREG-0525-Vol.2 
NUREG-—0525-Vol.1 
FASAC-TAR-92040080 
NUREG/CR-4356-Vol.1 
NUREG—1272-Vol.6-No.1 
NUREG/IA-0042 
NUREG—1214-Rev.10 
NUREG/CR-5804 
NUREG/IA-—0088 
NYSERDA-92-3 
NUREG/IA—0054 
NUREG/CR-5758-Vol.2 
NUREG/CR-5896 
NUREG-—0386-Digest6-Rev.3 
NUREG/CR-5305-Vol.1 
NUREG/CR-5772-Vol.1 
NUREG/CR-6009-Vol.1 
NUREG/CR-4409-Vol.4 
NUREG-0940-Vol.11-No.2 
NUREG—1242-Vol.2-Pt.2 
NUREG/CR-5840 
NUREG-1242-Vol.1 
NUREG/CR-4667-Vol.14 
NUREG/CR-5587 
NUREG/CR-5564 
NUREG-0540-Vol.14-No.7 
NUREG—1423-Vol.3 
NUREG—1272-Vol.6-No.2 
NUREG/CR-4744-Vol.6-No.1 
NUREG/CR-5880 
ER-BC—92-02 
NUREG/CR-4599-Vol.2-No.1 
DOE/RW-0253-Rev.3 
DOE/RW-0370 
DOE/IG-0314 





Order No. 


T193001472 
T193001473 
TI93701054 
TI93701055 
TI93701083 
7193701084 
T193701085 
T1I93701086 
T193701087 
T1I93701088 
T193701089 
193701090 


Report No. 


CR-B-92-1 
ER-BC—92-04 
EUR-13594 
EUR-—14160 
EUR-13925 
EUR-13844 
EUR-—14000 
EUR-13609 
EUR-13613 
EUR-13868 
EUR-13874 
EUR-13884 


Order No. 


T1I93701094 
7193701095 
193701096 
T1938701097 
TI98701098 
TI98701099 
7193701100 
TI93701 147 
7193701247 
7198701317 
TI93701318 
T1I93701322 


Report No. 


EUR-13592 
EUR-13922 
EUR-13923 
EUR-13924 
EUR-14013 
EUR—14090 
EUR-14114 
EUR-—12550 
EUR-13999 


EUR-CEA-FC—1438 
EUR-CEA-FC—1449 


EUR-14054 


Order No. 


7193701324 
7193701325 
T193706770 
T193706771 
198706772 
TI938706773 
TI98706774 
TI98706775 
193710916 


Report No. 


EUR-14027 
EUR-14019 
EUR-13919 
EUR-13876 
EUR-—13867 
EUR-13854 
EUR-13684 
EUR-13473 
EUR-13686 
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